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The planned Journal for Artistic Research is an international, online, 
Open Access and double blind peer-reviewed journal for the iden-
tification, publication and dissemination of artistic research and its 
methodology. The journal‘s most innovative feature is the Research 
Catalogue (RC), which is a searchable, documentary database of 
artistic research work and its exposition. The RC is an inclusive, open-
ended, bottom-up research tool that supports the journal‘s academic 
contributions.

JAR is unique; it is the only journal worldwide that systematically fea-
tures artistic research output in close proximity to academic articles 
and methodological discussions. Introducing a high-quality journal in 
the field allows an ever-increasing number of artistic researchers to 
partake in what in the sciences and humanities are standard academic 
publication procedures.

In the context of JAR, artistic research is double defined: in so far as it 
is research, it enhances knowledge and understanding; because it is 
artistic, however, the mode of presentation is essential. This definition 
excludes works of art, for which the mode of presentation is essential, 
but which do not enhance understanding. It also excludes research 
that is not dependant on its presentation. Given that artistic research is 
an emerging paradigm, contributing to the development of epistemo-
logical as well as artistic criteria for the exposure of artistic research is 
a key concern of the journal. JAR embraces research practices across 
disciplines thereby emphasising the transdisciplinary character of 
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First and second order artefacts
Michael SchwabMichael Schwab

First and second order artefacts

Journal of Artistic Research

Potato Prints, 2004
The series consists of 9 works, black gouache on paper, each 50 x 70 cm. It is made 
using the sampled area of a single white rose on each of the 12 images of a series of 
photographs downloaded from the internet.
The work is done using 5 different sized, halved potatoes as 'palette', whereby a larger 
potato was used to represent a brighter colour value, while a smaller potato was used for 
the darker areas. Printed in black, the work presents a negative of the original white rose.

Photomurals, 2005 (Exhibition View CafÇ Gallery Projects, London)
This installation consists of two photomurals as they are sold on the high street. They are 
192 x 264 cm landscape and portrait format respectively.
For this work, a digital image of each mural was used and a 'patch' of colour selected 
using Photoshop's selection tool. The selection was then transformed to just touch the 
borders of the image. That shape was transferred onto the paper and quickly ripped out 
by hand. Once stuck on the wall, the white of the wall fi lled in the central empty space; the 
'pierced' borders cause the individual mural sections to 'fl oat' on the wall.  

Reconstructions, 2006
This body of work was also used for the book 'Paris' (2008). 10 pencil drawings on tracing 
paper, 14 x 20cm each.
Each drawing was made as the result of a measured public space in the city of Paris and 
carries that space's name (the example shows Cours Valmy). Using triangulation distan-
ces between trees were measured and the positions of the trees reconstructed in the dra-
wings by connecting each point (i.e. tree) with its three closest neighbours before moving 
on to the next tree.
The drawing starts with a fi rst, initial point from which the other points are constructed and 
develops through the drawing often causing 'movement' to appear in what is a constructi-
ve drawing.

New Cross Gate, 2007
C-Type photograph, 99 x 78 cm, mounted behind Perspex.
Documentary photograph of graffi ti on a fence at New Cross Gate Station in South Lon-
don.

Matrices, 2009
Spray paint behind Perspex trays, 60 x 80 x 4 cm. Series in progress, 3 works done at the 
time of writing.
Using three predominantly pale colours the work shows arbitrary shapes, which are the 
result of initial doodles. (Connected zigzag lines.) The spray paint behind Perspex gives a 
high gloss fi nish without brush marks (only at the intersections of the lines can imperfec-
tions caused by the masking tape be seen).

First and second order artefacts
Within the humanities, the notion of the 'artefact' is most often used to 
describe objects made by humans in order to differentiate them from 
naturally occurring things. The term has been transformed since it has 
come to be used in information technology and more specifi cally in 
computer imaging where it is not the picture that is seen as artefact, 
but particular, artifi cial structures within it. Arguably, the best-known 
artefacts are 'jpeg' artefacts, which are well known from photographs 
made with devices that require a high compression rate due to memo-
ry constraints. Jpeg image compression reduces the amount of me-
mory required to store the fi le to about a tenth, but produces a block-
shaped pattern that is most visible in high contrast areas.1 When 
patterns such as these are referred to as 'artefacts', the term is meant 
to indicate visible traces of the algorithms that are used to produce, 
store or present the data. Although artifi cial, these artefacts are of a 
second order, because they appear within images that are artefacts 
in the own right. If a fi rst order artefact can be understood as a trace 
of human activity in the widest sense, the second order artefact is a 
trace of the machine which occurs within what is a trace of the human.
[Lurk3]
Differentiating between fi rst and second order artefacts not only allows 
to understand modes of production, but it also helps to make sense of 
the visual difference that is apparent in images that show second order 
artefacts. Some art of the last two decades is based on this difference 
and has attempted to shift the primary visual approach to an image 
from the image as fi rst order artefact to the second order artefacts 
within it. Some of the best-known works in this respect have been Tho-
mas Ruff 's Nudes [Lurk4]from the late 1990s, which are enlarged and 
blurred images of highly compressed image material with pornographic 
content. The enlarging of the images makes not only apparent how litt-
le information is actually contained in the original images; it also shows 
the traces of the compression algorithm as visible and organized 
pattern. The blurring removes some of these more conceptual impli-
cations by literally blending the artefacts into the image - an enlarged 
image that is not blurred (i.e. that does not use interpolation) shows 
hard-edged pixels that would be several millimetres square adding yet 
with 'pixilation' another, more visible artefact. Dan Hayes' paintings 
[Lurk5]over the last decade also make the viewer focus on artefacts 
produced by jpeg compression. Just like in Ruff's[Lurk6] case, it is 
partly the serial aspect of the work that emphasizes the focus on se-
cond order artefacts, but in Hayes' case there is also the particular 
presence of the brushwork, that is the way in which the artefacts ap-
pear to be brushed into the image. Naturally, this relates Hayes' work 
to Gerhard Richter's [Lurk7]paintings, which although focussing on 
the artifi ciality of photographic vision (i.e. the optical as second order 
artefact in the photograph) shows the kind of skill required to make a 
painting work within the domain of the second order artefact. This is 
particularly diffi cult in painting, because a painting being a hand made 
object tends to be looked at as fi rst order artefact that shows a trace 
of the painter's hand and not that of a machine. Compared to Richter's 
paintings, Hayes' and Ruff's work appear to be more literal, because in 
the latters' cases the artefact appears in the surface of the work, while 
in Richter's case it disappears into it.

Second order artefacts in isolation
A theory of second order artefacts allows to highlight a different visual 
'logic' that can appear within images, a logic that in turn can be refe-
renced within artistic practice. Such a theory is greatly affected by the 
secondary status of these artefacts, which are appear only within tho-
se of the fi rst order. However, can works of art be made that isolate se-
cond order artefacts, i.e. where the visual qualities of the second order 
artefact are what the work consists of? What are the visual, conceptual 
and artistic implications of such an approach?
Since about 2000 I made a number of works to answer these and 
other questions. For the present article, I will only refer to 5 bodies of 
work which are: Potato Prints, 2004[Lurk8]; Photo Murals, 2005[Lurk9]; 
Reconstructions, 2006[Lurk10]; New Cross Gate, 2007[Lurk11]; and 
Matrices, 2009[Lurk12].

It is clear that each of these examples represents, strictly speaking, a 
fi rst order artefact in so far as it is a culturally made and not a naturally 
occurring object. However, if the second order artefact is defi ned as 
an interruption of the fi rst order artefact (which functions as the second 
order artefact's 'natural' environment), in these works the fi rst order 
artefact is kept to a minimum, most often the material ground or a mo-
nochrome surface without any visible traces of brushwork etc. A single 
shape 'sits' on this ground with a more or less clearly defi ned outline 
and some inner colouring or structure that sets it off the ground. The 
shapes are positioned centrally and, in terms of size, in such a way as 
to be in 'balance' with the ground. (In this respect, Reconstructions, 
2006 is an exception since the ground is very large in comparison to 
the drawing.) Most importantly, however, each shape shows a particu-
lar inner structure, which forms the main argument of this article.
Most of these works can be analysed according to Gestalt theory 
[Lurk13][reference required: Mach, Husserl, Arnheim???] in so far as 
all utilise its principles following which a unity is perceived within di-
stinct elements. In short, although not conceptual the gestalt unifi es 
difference in what appears to be a 'simpler' shape. Figure 1, [Lurk14]
for example, exemplifi es the 'law of closure'[Lurk15], which makes us 
see a circle or a rectangle even though they are not completely given, 
i.e. what should be separate circle or line segments are seen to belong 
to a larger unit, a incompletely visible circle or rectangle.

Fig. 1: Law of closure

However, the fact that the works allude to Gestalts does not make 
them second order artefact since the principles of gestalt psychology 
apply to any sensible data whatever order one might assign to them. 
The relationship to gestalt theory is nevertheless crucial, since the 
Gestalt is unifi ed in the imagination at the same time as this inner 
structure of the works resists such unifi cation to a certain degree. For 
example, a work from the Matrices series clearly produces a Gestalt, 
but the inner structure of that Gestalt is spatially contradictory, i.e. both 
the circle and the rectangle in fi g. 1 appear without spatial contradic-
tions (that is, fl at), the Matrix works seem to produce a space that is 
impossibly 'folded'. For this space, no single description can be given 
that can explain the complexity of the space that is presented within 
the Gestalt. This aspect of the Matrices is a direct development from 
the Reconstructions series where equally space appears to be uneven 
and contradictory. To a lesser extend the particularities of the space, 
which creates a tension within the Gestalt, are important for any of the 
works cited here.
A second aspect relates to the fi gure-ground relationships[Lurk16]. 
Focussing on the two works that show grids (Potato Prints and New 
Cross Gate), the use of the grid runs counter to what Rosalind Krauss 
analysis as 'modern'. (Krauss 1986)[Lurk17] What is occupied by the 
(predominantly) monochrome ground should in fact be the domain of 
the grid: an equal addressing of the picture ground, which corresponds 
in Greenberg's [Lurk18]terms to painting's focus on the medium, i.e. its 
fl at support structure, the canvas. In particular in the Potato Prints and 
partially due to the spatial deformations that were discussed above, 
the gird does not appear to extend beyond the Gestalt, or rather it is 
through the Gestalt, that the grid appears. In other words, a constructi-
ve structure resists to be unifi ed across a ground through its particular 
spatial qualities that appear inside of an outline, which we construct 
into a Gestalt. (The rectangular structure with which a grid addresses 
space is more simple than in the vector drawings of the Reconstruc-
tion series, for example, but both are structured in a way that makes 
them different to the ground they sit on. For a comparison of raster and 
vector style paintings see: (Shiff 2003))
In summary, due to the spatial complexities within the isolated Gestalt, 
does the Gestalt not blend into the monochrome ground while propo-
sing its own, inner logic. This description is similar to the differentiation 
between fi rst and second order artefacts, in so far as second order 
artefacts are characterised has (1) resisting integration into the fi rst 
order artefact (the surface of the work) and (2) offering a different vi-
sual logic. The next section will discuss how such visual logic can be 
described.[Lurk19] 

The visual logic of second order artefacts
Second order artefacts are image-processing residues. They appear 
when an image is not completely transformed into a credible fi rst or-
der artefact, such as a photograph or painting. Their structure makes 
visible the algorithm at work and is thus to a large extend intelligible. 
(Completely random i.e. not structured artefacts can be envisaged, but 
would not have a purpose in the processing of the image.) We can see 
a structure, which we can nevertheless most of the times not concep-
tually explain as a rule that a particular algorithm follows. Looking at 
second order algorithms is to some degree akin to looking at nature, 
provided that a 'blueprint' (such as DNA, for example) is assumed that 
produces families of objects despite our inability to 'decode' it. Second 
order artefacts are complex structures.
For second order artefacts to appear, a 'logic' needs to be assumed, 
which is the same as to say that the second order artefact is believed 
to be intelligible and that it could in principle be conceptually decoded. 
The delay of understanding is crucial in this context: not only does the 
second order artefact double the semantic layers of an image, it also 
delays an understanding of the second layer that would put it to rest. It 
is the uneasiness of the second order artefact rooted in a conceptual 
delay that resists it to be integrated (that is, overlooked) within the fi rst 
order artefact. To take an example from photography, fi g. 2 shows a 
photograph where a star fi lter produced star shaped artefacts around 
the highlights in the image. Although a second order artefact, the star 
shape does not produce a conceptual delay and it is in fact used to 
heighten the aesthetic appearance of the fi rst order artefact, which is 
the photograph of the truck. If a second order artefact fails to produce 
a delay, it is in fact not visible.[Lurk20]

Fig. 2: Star fi lter photograph[Lurk21]

If second order artefacts are to be isolated, they have to retain this 
delay since they would otherwise become mere modernist paintings, 
like for example Malevich's Black Square (1914/5). [Lurk22]One ur-
gently has to add that of course modernist painting also offers a delay 
[Duchamp's 'delay [Lurk23]in glass' is modernist], but that this delay 
is in the fi rst and not the second order artefact. If, as it happens in the 
examples that are given here, second order artefacts are to be shown 
in isolation from their fi rst order support they are in risk of collapsing 
back into and be seen as fi rst order artefacts. Thus, the delay infused 
by the visual logical needs to be extensive or infi nite even, which can 
be produced through the use of impossible spatial constructions that 
appear intelligible, nevertheless. (A popular example of albeit fi gurative 
nature is Escher.)

The post-conceptual nature of second order artefacts
For the purpose of the present argument, 'conceptual' is defi ned as the 
rules that lead to an artefact (fi rst or second order). [Lurk24]There is 
a delay in conceptual art between the rules and the work, which is of 
uneven duration although it is eventually resolved when the concept 
is understood. Conceptual art can be said to 'collapse' into cognition. 
Post-conceptual art is defi ned as art where the delay is infi nite due to 
the fact that no conceptual rationalization can be found that explains 
the work despite its conceptual nature. This understanding makes of 
'post-conceptual art' an oxymoron, since it seems to be both of con-
ceptual nature or not. As the prefi x 'post' indicates, with post-concep-
tual art we are in the domain of often-called 'post-modern' philosophy 
that utilises such inner contradictions. This relationship will form part of 
the conclusion to this article.
The conceptual aspects of the works introduced in this article have 
chiefl y to do with processes of production that remain visible in the 
fi nal works. For example, in the Potato Prints the 'palette' of the diffe-
rent potato sizes remains visible despite the fact that the image sour-
ce has been removed and the work as a consequence has become 
'abstract'. In the Photo Murals the image source is still given, although 
largely ripped out. Certain areas allow to create relationships between 
image and shape, such as the lower left corner of Grand Canyon (see 
fi g. 3) where the shape clearly mirrors representational elements on 
the mural. This, and the well-known mountains in the desert of [Ari-
zona?] allows to see in the ripped-out shape in abstraction, which 
is accepted even when a direct relationship is missing, such as in 
Wildwasser[Lurk25] to the right. The shapes on both images, however, 
are very specifi c to the image content extending what might be called 
'the feel' of the photograph. Moreover, the stretching of the shape in-
creases its artifi ciality by adding the second 'logic' of a transformation. 
The transformation is, in fact, a deformation that affects the (empty) 
space within the shape.

Fig. 3: Photo Murals (Grand Canyon, detail)

The conceptual aspects that initially appear as part of the process of 
making also slip into the process of seeing, which following Gestalt 
theory is a making in its own right. When it is claimed that space is 
affected, it does mean that the visual and not the literal space is trans-
formed. It is at this point that the visual reality distinguishes itself from 
the conceptual reality of the making of the work, that is, that an expla-
nation of how the work is arrived at does not suffi ce to lay to rest the 
thinking process. Although conceptual, nothing is explained if the rules 
that lead to the work are understood, because the visual logic exceeds 
that of the construction.
In New Cross Gate this is all the more important, since there are no 
constructive secrets. Given are: a yard, a fence, a graffi ti. Visible are: 
three layers, where the top layer (the white graffi ti) opens up a space 
on the fence, not as might have been expected by looking through 
the gaps in the fence, but rather on the material surface of the fence 
where it is graffi ti. The graffi ti that happens to be there functions inde-
pendent of its mode of production, a principle that the Matrices utilise 
since their conceptual space is equally arbitrary (i.e. made up) while 
the visual resists reduction into an understandable, not contradictory 
space.

Thought processes in second order artefacts
If second order artefacts have a conceptual basis in their production 
that affects but does not determine their visual logic, what kind of de-
scription might be adequate for their function in art? Art historically it 
may be said that second order artefacts have become interesting since 
the end of conceptual art - exhibitions such as Open Systems at Tate 
Modern (de Salvo 2005)[Lurk26] indicate the relevance of the post-
conceptual move in the history of art. However, despite the popularity 
of artists such as Robert Smithson within postmodern debates (Owens 
1992) [Lurk27]it is not clear if such practice has been freed from a con-
ceptual limitation that explains how the work works. Rosalind Krauss, 
for example, seems to do this both in case of Robert Smithson's Enan-
tiomorphic Chambers [Lurk28](Krauss & Bois 1997) as well as in rela-
tion to Marcel Broodthaers (Krauss 2000) [Lurk29]where she sees as 
almost nihilistic emptying out of sense (or subjectivity).
At the same time, Krauss is also interested in the notion of the 'fi gural', 
which is to some degree a radicalisation of Gestalt theory taken from 
Francois Lyotard's book Discours/Figure. (J.-F. Lyotard 2002)[Lurk30] 
In this book, Lyotard conceptualises three different types of 'fi gures': 
(1) The 'image-fi gure' as fi gurative representation, such as when oppo-
sed to a ground, the most conventional use of the notion of the 'fi gure' 
in art theory; (2) the 'form-fi gure' as the constitutive principle, such as 
the constellation or the gestalt of a image-fi gure; it 'is present in the 
perceptible, it may even be visible, but is in general not seen' (Jean-
Franáois Lyotard 1984, p.57);[Lurk31] (3) the 'matrix-fi gure', which is 
invisible since it is the differential principle of disruption of the binary 
relation of the visible and invisible and indeed any binary relation. Alt-
hough all types of fi gures essentially belong together in what Lyotard 
calls 'the fi gural', the 'form-fi gure' and more especially the 'matrix-fi gu-
re' disrupt simple visibility within representation. In other words, inscri-
bed in visibility is disruptive visuality, which is not of the same visible 
order.
Although looking at pre-modern work, Georges Didi-Huberman's book 
on Fra Angelico (1995)[Lurk32] attempts to explain imperfections in 
some of his frescos not as the results of a minor hand, such as an 
assistant of the artist, but as purposely introduced disturbances that 
could spin off a thought, 'helping a believer visually to move away from 
the visible'. (Didi-Huberman 1995, p.224) As Didi-Huberman says, 'this 
problematic of dissemblance [has] to be called fi guration, inasmuch 
as Fra Angelico himself must have termed fi gurae all those zones of 
blotches he liked to spread across his work. For as late as the fi fteenth 
century, "fi gures" signifi ed the reverse of what we understand by the 
term today. Today, everyone understands that to fi gure a thing means 
to represent the visible aspect of the thing. For Fra Angelico and the 
religious thinkers of his entourage, however, it meant rather to take 
one's distance from the aspect, to displace it, to take a detour away 
from resemblance and designation.' (Didi-Huberman 1995, p.3) And 
further: '[T]he primary virtue of dissemblance consists of imitating, not 
the aspect but the process.' (Didi-Huberman 1995, p.96)
Both, Lyotard's and Didi-Huberman's descriptions of the 'fi gural' or 
'fi guration' emphasise its disruptive aspect whilst focussing on vision 
and thinking. It appears as if the 'fi gural' (a notion already used by Ed-
mund Husserl in his Philosophy of Arithmetic (2003)[Lurk33] in relation 
to the becoming of a Gestalt) might be a notion through which the ne-
gotiation of the visible and the invisible can be thought. It is, however, 
a difference if the fi gural is simply 'invisible' as Lyotard seems to say 
or if the process of fi guration is in the heart of vision. Rosalind Krauss 
is right when she says that the matrix-fi gure's 'formal condition' is a 
'rhythm or pulse'. (Krauss 1988, p.65) [Lurk34]Writing about the artists 
of the 'optical unconscious', such as Max Ernst or Marcel Duchamp, 
she states: 'the pulse they employ is not understood to be structurally 
distinct from vision but to be at work from deep inside it'. (Krauss 1996, 
p.217) As a consequence, according to David Carroll, 'each of [the 
three aspects of the fi gure] is a complication of the visual nature of the 
fi gure'. (Carroll 1989, p.39)[Lurk35]
Philosophically, second order artefacts that are conceptualised as 'fi -
gures' offer thoughts that resist integration into a universal, representa-
tional ground through their visual nature. In terms of artistic research, 
second order artefacts are thus not only the result of a particular re-
search project, but promise a way into the description of visuality as 
intelligibility, despite the fact that our conceptual understanding is limi-
ted.
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Tables / Figures / Examples
Additional Material that needs to be added somewhere:
Footnote 1:

Serientitel:JPEG-Artefacts[Lurk36] 
Titel (Dots) 
Jahr: 2004
Typ: Diptych 
Material / Techniques: 2 Inkjet-prints
Size: 120cm x 120cm each.
Description: This work uses the fact that jpeg compression is meant to 
be used on photographic images since it creates 'noise' that disguises 
the compressen. Used on monochrome (here: white) grounds, the noi-
se can be made visible and blended into the source image.
Both panels use only two dots as their source, which on the left panel 
are placed to the left of the centre and on the right panel to the right 
of the centre. This change in location produces very different patterns. 
The fi nal image is blurred to make the dots hover over the ground.

Title: Photomurals
additional[Lurk38] works on paper:

Title related Object:Exhibition View, +44 141 Gallery, Glasgow, 2009

Title: Place Roger Prijou-Valjean
Evtl. Die (Positions-)Nummer in der Serie angeben, wenn sie eine spezifi sche Reihenfol-
ge haben
Title: 43 - 49 Rue de La Glaciere
Title: Square Ave Maria
Title: Square Henri Cadiou
Title: Rue Piat
Title: Maison de Solenn
Title: Les Jardins de l'Arch, La Defense
Title: Cours Valmy, La Defense
Title: Place de l'Ile de Sein
Title: Place des Vosges

Title: Pages from the book[Lurk39] 'Paris' concerning the method:

Title: Matrices (01 - 03):
Works cited (but not made by me):[Lurk40]

Thomas Ruff, Untitled (Nude), 2002 - 2006, C-Type, 21.6 x 27.9 cm

Dan Hays, 'Colorado Impression 7' (after Dan Hays, Colorado), 2001, oil on canvas, 152 x 
203 cm

Gerhard Richter, Frau die Treppe herabgehend, 1965

Fra Angelico, Noli Me Tangere, c. 1438-50, detail

Fra Angelico, Madonna of the Shadows, c. 1438-50, detail

Robert Smithson, Enantiomorphic Chambers, 1965/2003

Marcel Broodthaers

SBASRC
054

All 9 Potato Prints[Lurk37]
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Potato Prints, 2004
The series consists of 9 works, black gouache on paper, each 50 x 70 cm. It is made 
using the sampled area of a single white rose on each of the 12 images of a series of 
photographs downloaded from the internet.
The work is done using 5 different sized, halved potatoes as 'palette', whereby a larger 
potato was used to represent a brighter colour value, while a smaller potato was used for 
the darker areas. Printed in black, the work presents a negative of the original white rose.

Photomurals, 2005 (Exhibition View CafÇ Gallery Projects, London)
This installation consists of two photomurals as they are sold on the high street. They are 
192 x 264 cm landscape and portrait format respectively.
For this work, a digital image of each mural was used and a 'patch' of colour selected 
using Photoshop's selection tool. The selection was then transformed to just touch the 
borders of the image. That shape was transferred onto the paper and quickly ripped out 
by hand. Once stuck on the wall, the white of the wall fi lled in the central empty space; the 
'pierced' borders cause the individual mural sections to 'fl oat' on the wall.  

Reconstructions, 2006
This body of work was also used for the book 'Paris' (2008). 10 pencil drawings on tracing 
paper, 14 x 20cm each.
Each drawing was made as the result of a measured public space in the city of Paris and 
carries that space's name (the example shows Cours Valmy). Using triangulation distan-
ces between trees were measured and the positions of the trees reconstructed in the dra-
wings by connecting each point (i.e. tree) with its three closest neighbours before moving 
on to the next tree.
The drawing starts with a fi rst, initial point from which the other points are constructed and 
develops through the drawing often causing 'movement' to appear in what is a constructi-
ve drawing.

New Cross Gate, 2007
C-Type photograph, 99 x 78 cm, mounted behind Perspex.
Documentary photograph of graffi ti on a fence at New Cross Gate Station in South Lon-
don.

Matrices, 2009
Spray paint behind Perspex trays, 60 x 80 x 4 cm. Series in progress, 3 works done at the 
time of writing.
Using three predominantly pale colours the work shows arbitrary shapes, which are the 
result of initial doodles. (Connected zigzag lines.) The spray paint behind Perspex gives a 
high gloss fi nish without brush marks (only at the intersections of the lines can imperfec-
tions caused by the masking tape be seen).

First and second order artefacts
Within the humanities, the notion of the 'artefact' is most often used to 
describe objects made by humans in order to differentiate them from 
naturally occurring things. The term has been transformed since it has 
come to be used in information technology and more specifi cally in 
computer imaging where it is not the picture that is seen as artefact, 
but particular, artifi cial structures within it. Arguably, the best-known 
artefacts are 'jpeg' artefacts, which are well known from photographs 
made with devices that require a high compression rate due to memo-
ry constraints. Jpeg image compression reduces the amount of me-
mory required to store the fi le to about a tenth, but produces a block-
shaped pattern that is most visible in high contrast areas.1 When 
patterns such as these are referred to as 'artefacts', the term is meant 
to indicate visible traces of the algorithms that are used to produce, 
store or present the data. Although artifi cial, these artefacts are of a 
second order, because they appear within images that are artefacts 
in the own right. If a fi rst order artefact can be understood as a trace 
of human activity in the widest sense, the second order artefact is a 
trace of the machine which occurs within what is a trace of the human.
[Lurk3]
Differentiating between fi rst and second order artefacts not only allows 
to understand modes of production, but it also helps to make sense of 
the visual difference that is apparent in images that show second order 
artefacts. Some art of the last two decades is based on this difference 
and has attempted to shift the primary visual approach to an image 
from the image as fi rst order artefact to the second order artefacts 
within it. Some of the best-known works in this respect have been Tho-
mas Ruff 's Nudes [Lurk4]from the late 1990s, which are enlarged and 
blurred images of highly compressed image material with pornographic 
content. The enlarging of the images makes not only apparent how litt-
le information is actually contained in the original images; it also shows 
the traces of the compression algorithm as visible and organized 
pattern. The blurring removes some of these more conceptual impli-
cations by literally blending the artefacts into the image - an enlarged 
image that is not blurred (i.e. that does not use interpolation) shows 
hard-edged pixels that would be several millimetres square adding yet 
with 'pixilation' another, more visible artefact. Dan Hayes' paintings 
[Lurk5]over the last decade also make the viewer focus on artefacts 
produced by jpeg compression. Just like in Ruff's[Lurk6] case, it is 
partly the serial aspect of the work that emphasizes the focus on se-
cond order artefacts, but in Hayes' case there is also the particular 
presence of the brushwork, that is the way in which the artefacts ap-
pear to be brushed into the image. Naturally, this relates Hayes' work 
to Gerhard Richter's [Lurk7]paintings, which although focussing on 
the artifi ciality of photographic vision (i.e. the optical as second order 
artefact in the photograph) shows the kind of skill required to make a 
painting work within the domain of the second order artefact. This is 
particularly diffi cult in painting, because a painting being a hand made 
object tends to be looked at as fi rst order artefact that shows a trace 
of the painter's hand and not that of a machine. Compared to Richter's 
paintings, Hayes' and Ruff's work appear to be more literal, because in 
the latters' cases the artefact appears in the surface of the work, while 
in Richter's case it disappears into it.

Second order artefacts in isolation
A theory of second order artefacts allows to highlight a different visual 
'logic' that can appear within images, a logic that in turn can be refe-
renced within artistic practice. Such a theory is greatly affected by the 
secondary status of these artefacts, which are appear only within tho-
se of the fi rst order. However, can works of art be made that isolate se-
cond order artefacts, i.e. where the visual qualities of the second order 
artefact are what the work consists of? What are the visual, conceptual 
and artistic implications of such an approach?
Since about 2000 I made a number of works to answer these and 
other questions. For the present article, I will only refer to 5 bodies of 
work which are: Potato Prints, 2004[Lurk8]; Photo Murals, 2005[Lurk9]; 
Reconstructions, 2006[Lurk10]; New Cross Gate, 2007[Lurk11]; and 
Matrices, 2009[Lurk12].

It is clear that each of these examples represents, strictly speaking, a 
fi rst order artefact in so far as it is a culturally made and not a naturally 
occurring object. However, if the second order artefact is defi ned as 
an interruption of the fi rst order artefact (which functions as the second 
order artefact's 'natural' environment), in these works the fi rst order 
artefact is kept to a minimum, most often the material ground or a mo-
nochrome surface without any visible traces of brushwork etc. A single 
shape 'sits' on this ground with a more or less clearly defi ned outline 
and some inner colouring or structure that sets it off the ground. The 
shapes are positioned centrally and, in terms of size, in such a way as 
to be in 'balance' with the ground. (In this respect, Reconstructions, 
2006 is an exception since the ground is very large in comparison to 
the drawing.) Most importantly, however, each shape shows a particu-
lar inner structure, which forms the main argument of this article.
Most of these works can be analysed according to Gestalt theory 
[Lurk13][reference required: Mach, Husserl, Arnheim???] in so far as 
all utilise its principles following which a unity is perceived within di-
stinct elements. In short, although not conceptual the gestalt unifi es 
difference in what appears to be a 'simpler' shape. Figure 1, [Lurk14]
for example, exemplifi es the 'law of closure'[Lurk15], which makes us 
see a circle or a rectangle even though they are not completely given, 
i.e. what should be separate circle or line segments are seen to belong 
to a larger unit, a incompletely visible circle or rectangle.

Fig. 1: Law of closure

However, the fact that the works allude to Gestalts does not make 
them second order artefact since the principles of gestalt psychology 
apply to any sensible data whatever order one might assign to them. 
The relationship to gestalt theory is nevertheless crucial, since the 
Gestalt is unifi ed in the imagination at the same time as this inner 
structure of the works resists such unifi cation to a certain degree. For 
example, a work from the Matrices series clearly produces a Gestalt, 
but the inner structure of that Gestalt is spatially contradictory, i.e. both 
the circle and the rectangle in fi g. 1 appear without spatial contradic-
tions (that is, fl at), the Matrix works seem to produce a space that is 
impossibly 'folded'. For this space, no single description can be given 
that can explain the complexity of the space that is presented within 
the Gestalt. This aspect of the Matrices is a direct development from 
the Reconstructions series where equally space appears to be uneven 
and contradictory. To a lesser extend the particularities of the space, 
which creates a tension within the Gestalt, are important for any of the 
works cited here.
A second aspect relates to the fi gure-ground relationships[Lurk16]. 
Focussing on the two works that show grids (Potato Prints and New 
Cross Gate), the use of the grid runs counter to what Rosalind Krauss 
analysis as 'modern'. (Krauss 1986)[Lurk17] What is occupied by the 
(predominantly) monochrome ground should in fact be the domain of 
the grid: an equal addressing of the picture ground, which corresponds 
in Greenberg's [Lurk18]terms to painting's focus on the medium, i.e. its 
fl at support structure, the canvas. In particular in the Potato Prints and 
partially due to the spatial deformations that were discussed above, 
the gird does not appear to extend beyond the Gestalt, or rather it is 
through the Gestalt, that the grid appears. In other words, a constructi-
ve structure resists to be unifi ed across a ground through its particular 
spatial qualities that appear inside of an outline, which we construct 
into a Gestalt. (The rectangular structure with which a grid addresses 
space is more simple than in the vector drawings of the Reconstruc-
tion series, for example, but both are structured in a way that makes 
them different to the ground they sit on. For a comparison of raster and 
vector style paintings see: (Shiff 2003))
In summary, due to the spatial complexities within the isolated Gestalt, 
does the Gestalt not blend into the monochrome ground while propo-
sing its own, inner logic. This description is similar to the differentiation 
between fi rst and second order artefacts, in so far as second order 
artefacts are characterised has (1) resisting integration into the fi rst 
order artefact (the surface of the work) and (2) offering a different vi-
sual logic. The next section will discuss how such visual logic can be 
described.[Lurk19] 

The visual logic of second order artefacts
Second order artefacts are image-processing residues. They appear 
when an image is not completely transformed into a credible fi rst or-
der artefact, such as a photograph or painting. Their structure makes 
visible the algorithm at work and is thus to a large extend intelligible. 
(Completely random i.e. not structured artefacts can be envisaged, but 
would not have a purpose in the processing of the image.) We can see 
a structure, which we can nevertheless most of the times not concep-
tually explain as a rule that a particular algorithm follows. Looking at 
second order algorithms is to some degree akin to looking at nature, 
provided that a 'blueprint' (such as DNA, for example) is assumed that 
produces families of objects despite our inability to 'decode' it. Second 
order artefacts are complex structures.
For second order artefacts to appear, a 'logic' needs to be assumed, 
which is the same as to say that the second order artefact is believed 
to be intelligible and that it could in principle be conceptually decoded. 
The delay of understanding is crucial in this context: not only does the 
second order artefact double the semantic layers of an image, it also 
delays an understanding of the second layer that would put it to rest. It 
is the uneasiness of the second order artefact rooted in a conceptual 
delay that resists it to be integrated (that is, overlooked) within the fi rst 
order artefact. To take an example from photography, fi g. 2 shows a 
photograph where a star fi lter produced star shaped artefacts around 
the highlights in the image. Although a second order artefact, the star 
shape does not produce a conceptual delay and it is in fact used to 
heighten the aesthetic appearance of the fi rst order artefact, which is 
the photograph of the truck. If a second order artefact fails to produce 
a delay, it is in fact not visible.[Lurk20]

Fig. 2: Star fi lter photograph[Lurk21]

If second order artefacts are to be isolated, they have to retain this 
delay since they would otherwise become mere modernist paintings, 
like for example Malevich's Black Square (1914/5). [Lurk22]One ur-
gently has to add that of course modernist painting also offers a delay 
[Duchamp's 'delay [Lurk23]in glass' is modernist], but that this delay 
is in the fi rst and not the second order artefact. If, as it happens in the 
examples that are given here, second order artefacts are to be shown 
in isolation from their fi rst order support they are in risk of collapsing 
back into and be seen as fi rst order artefacts. Thus, the delay infused 
by the visual logical needs to be extensive or infi nite even, which can 
be produced through the use of impossible spatial constructions that 
appear intelligible, nevertheless. (A popular example of albeit fi gurative 
nature is Escher.)

The post-conceptual nature of second order artefacts
For the purpose of the present argument, 'conceptual' is defi ned as the 
rules that lead to an artefact (fi rst or second order). [Lurk24]There is 
a delay in conceptual art between the rules and the work, which is of 
uneven duration although it is eventually resolved when the concept 
is understood. Conceptual art can be said to 'collapse' into cognition. 
Post-conceptual art is defi ned as art where the delay is infi nite due to 
the fact that no conceptual rationalization can be found that explains 
the work despite its conceptual nature. This understanding makes of 
'post-conceptual art' an oxymoron, since it seems to be both of con-
ceptual nature or not. As the prefi x 'post' indicates, with post-concep-
tual art we are in the domain of often-called 'post-modern' philosophy 
that utilises such inner contradictions. This relationship will form part of 
the conclusion to this article.
The conceptual aspects of the works introduced in this article have 
chiefl y to do with processes of production that remain visible in the 
fi nal works. For example, in the Potato Prints the 'palette' of the diffe-
rent potato sizes remains visible despite the fact that the image sour-
ce has been removed and the work as a consequence has become 
'abstract'. In the Photo Murals the image source is still given, although 
largely ripped out. Certain areas allow to create relationships between 
image and shape, such as the lower left corner of Grand Canyon (see 
fi g. 3) where the shape clearly mirrors representational elements on 
the mural. This, and the well-known mountains in the desert of [Ari-
zona?] allows to see in the ripped-out shape in abstraction, which 
is accepted even when a direct relationship is missing, such as in 
Wildwasser[Lurk25] to the right. The shapes on both images, however, 
are very specifi c to the image content extending what might be called 
'the feel' of the photograph. Moreover, the stretching of the shape in-
creases its artifi ciality by adding the second 'logic' of a transformation. 
The transformation is, in fact, a deformation that affects the (empty) 
space within the shape.

Fig. 3: Photo Murals (Grand Canyon, detail)

The conceptual aspects that initially appear as part of the process of 
making also slip into the process of seeing, which following Gestalt 
theory is a making in its own right. When it is claimed that space is 
affected, it does mean that the visual and not the literal space is trans-
formed. It is at this point that the visual reality distinguishes itself from 
the conceptual reality of the making of the work, that is, that an expla-
nation of how the work is arrived at does not suffi ce to lay to rest the 
thinking process. Although conceptual, nothing is explained if the rules 
that lead to the work are understood, because the visual logic exceeds 
that of the construction.
In New Cross Gate this is all the more important, since there are no 
constructive secrets. Given are: a yard, a fence, a graffi ti. Visible are: 
three layers, where the top layer (the white graffi ti) opens up a space 
on the fence, not as might have been expected by looking through 
the gaps in the fence, but rather on the material surface of the fence 
where it is graffi ti. The graffi ti that happens to be there functions inde-
pendent of its mode of production, a principle that the Matrices utilise 
since their conceptual space is equally arbitrary (i.e. made up) while 
the visual resists reduction into an understandable, not contradictory 
space.

Thought processes in second order artefacts
If second order artefacts have a conceptual basis in their production 
that affects but does not determine their visual logic, what kind of de-
scription might be adequate for their function in art? Art historically it 
may be said that second order artefacts have become interesting since 
the end of conceptual art - exhibitions such as Open Systems at Tate 
Modern (de Salvo 2005)[Lurk26] indicate the relevance of the post-
conceptual move in the history of art. However, despite the popularity 
of artists such as Robert Smithson within postmodern debates (Owens 
1992) [Lurk27]it is not clear if such practice has been freed from a con-
ceptual limitation that explains how the work works. Rosalind Krauss, 
for example, seems to do this both in case of Robert Smithson's Enan-
tiomorphic Chambers [Lurk28](Krauss & Bois 1997) as well as in rela-
tion to Marcel Broodthaers (Krauss 2000) [Lurk29]where she sees as 
almost nihilistic emptying out of sense (or subjectivity).
At the same time, Krauss is also interested in the notion of the 'fi gural', 
which is to some degree a radicalisation of Gestalt theory taken from 
Francois Lyotard's book Discours/Figure. (J.-F. Lyotard 2002)[Lurk30] 
In this book, Lyotard conceptualises three different types of 'fi gures': 
(1) The 'image-fi gure' as fi gurative representation, such as when oppo-
sed to a ground, the most conventional use of the notion of the 'fi gure' 
in art theory; (2) the 'form-fi gure' as the constitutive principle, such as 
the constellation or the gestalt of a image-fi gure; it 'is present in the 
perceptible, it may even be visible, but is in general not seen' (Jean-
Franáois Lyotard 1984, p.57);[Lurk31] (3) the 'matrix-fi gure', which is 
invisible since it is the differential principle of disruption of the binary 
relation of the visible and invisible and indeed any binary relation. Alt-
hough all types of fi gures essentially belong together in what Lyotard 
calls 'the fi gural', the 'form-fi gure' and more especially the 'matrix-fi gu-
re' disrupt simple visibility within representation. In other words, inscri-
bed in visibility is disruptive visuality, which is not of the same visible 
order.
Although looking at pre-modern work, Georges Didi-Huberman's book 
on Fra Angelico (1995)[Lurk32] attempts to explain imperfections in 
some of his frescos not as the results of a minor hand, such as an 
assistant of the artist, but as purposely introduced disturbances that 
could spin off a thought, 'helping a believer visually to move away from 
the visible'. (Didi-Huberman 1995, p.224) As Didi-Huberman says, 'this 
problematic of dissemblance [has] to be called fi guration, inasmuch 
as Fra Angelico himself must have termed fi gurae all those zones of 
blotches he liked to spread across his work. For as late as the fi fteenth 
century, "fi gures" signifi ed the reverse of what we understand by the 
term today. Today, everyone understands that to fi gure a thing means 
to represent the visible aspect of the thing. For Fra Angelico and the 
religious thinkers of his entourage, however, it meant rather to take 
one's distance from the aspect, to displace it, to take a detour away 
from resemblance and designation.' (Didi-Huberman 1995, p.3) And 
further: '[T]he primary virtue of dissemblance consists of imitating, not 
the aspect but the process.' (Didi-Huberman 1995, p.96)
Both, Lyotard's and Didi-Huberman's descriptions of the 'fi gural' or 
'fi guration' emphasise its disruptive aspect whilst focussing on vision 
and thinking. It appears as if the 'fi gural' (a notion already used by Ed-
mund Husserl in his Philosophy of Arithmetic (2003)[Lurk33] in relation 
to the becoming of a Gestalt) might be a notion through which the ne-
gotiation of the visible and the invisible can be thought. It is, however, 
a difference if the fi gural is simply 'invisible' as Lyotard seems to say 
or if the process of fi guration is in the heart of vision. Rosalind Krauss 
is right when she says that the matrix-fi gure's 'formal condition' is a 
'rhythm or pulse'. (Krauss 1988, p.65) [Lurk34]Writing about the artists 
of the 'optical unconscious', such as Max Ernst or Marcel Duchamp, 
she states: 'the pulse they employ is not understood to be structurally 
distinct from vision but to be at work from deep inside it'. (Krauss 1996, 
p.217) As a consequence, according to David Carroll, 'each of [the 
three aspects of the fi gure] is a complication of the visual nature of the 
fi gure'. (Carroll 1989, p.39)[Lurk35]
Philosophically, second order artefacts that are conceptualised as 'fi -
gures' offer thoughts that resist integration into a universal, representa-
tional ground through their visual nature. In terms of artistic research, 
second order artefacts are thus not only the result of a particular re-
search project, but promise a way into the description of visuality as 
intelligibility, despite the fact that our conceptual understanding is limi-
ted.
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Tables / Figures / Examples
Additional Material that needs to be added somewhere:
Footnote 1:

Serientitel:JPEG-Artefacts[Lurk36] 
Titel (Dots) 
Jahr: 2004
Typ: Diptych 
Material / Techniques: 2 Inkjet-prints
Size: 120cm x 120cm each.
Description: This work uses the fact that jpeg compression is meant to 
be used on photographic images since it creates 'noise' that disguises 
the compressen. Used on monochrome (here: white) grounds, the noi-
se can be made visible and blended into the source image.
Both panels use only two dots as their source, which on the left panel 
are placed to the left of the centre and on the right panel to the right 
of the centre. This change in location produces very different patterns. 
The fi nal image is blurred to make the dots hover over the ground.

Title: Photomurals
additional[Lurk38] works on paper:

Title related Object:Exhibition View, +44 141 Gallery, Glasgow, 2009

Title: Place Roger Prijou-Valjean
Evtl. Die (Positions-)Nummer in der Serie angeben, wenn sie eine spezifi sche Reihenfol-
ge haben
Title: 43 - 49 Rue de La Glaciere
Title: Square Ave Maria
Title: Square Henri Cadiou
Title: Rue Piat
Title: Maison de Solenn
Title: Les Jardins de l'Arch, La Defense
Title: Cours Valmy, La Defense
Title: Place de l'Ile de Sein
Title: Place des Vosges

Title: Pages from the book[Lurk39] 'Paris' concerning the method:

Title: Matrices (01 - 03):
Works cited (but not made by me):[Lurk40]

Thomas Ruff, Untitled (Nude), 2002 - 2006, C-Type, 21.6 x 27.9 cm

Dan Hays, 'Colorado Impression 7' (after Dan Hays, Colorado), 2001, oil on canvas, 152 x 
203 cm

Gerhard Richter, Frau die Treppe herabgehend, 1965

Fra Angelico, Noli Me Tangere, c. 1438-50, detail

Fra Angelico, Madonna of the Shadows, c. 1438-50, detail

Robert Smithson, Enantiomorphic Chambers, 1965/2003

Marcel Broodthaers
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Potato Prints, 2004
The series consists of 9 works, black gouache on paper, each 50 x 70 cm. It is made 
using the sampled area of a single white rose on each of the 12 images of a series of 
photographs downloaded from the internet.
The work is done using 5 different sized, halved potatoes as 'palette', whereby a larger 
potato was used to represent a brighter colour value, while a smaller potato was used for 
the darker areas. Printed in black, the work presents a negative of the original white rose.

Photomurals, 2005 (Exhibition View CafÇ Gallery Projects, London)
This installation consists of two photomurals as they are sold on the high street. They are 
192 x 264 cm landscape and portrait format respectively.
For this work, a digital image of each mural was used and a 'patch' of colour selected 
using Photoshop's selection tool. The selection was then transformed to just touch the 
borders of the image. That shape was transferred onto the paper and quickly ripped out 
by hand. Once stuck on the wall, the white of the wall fi lled in the central empty space; the 
'pierced' borders cause the individual mural sections to 'fl oat' on the wall.  

Reconstructions, 2006
This body of work was also used for the book 'Paris' (2008). 10 pencil drawings on tracing 
paper, 14 x 20cm each.
Each drawing was made as the result of a measured public space in the city of Paris and 
carries that space's name (the example shows Cours Valmy). Using triangulation distan-
ces between trees were measured and the positions of the trees reconstructed in the dra-
wings by connecting each point (i.e. tree) with its three closest neighbours before moving 
on to the next tree.
The drawing starts with a fi rst, initial point from which the other points are constructed and 
develops through the drawing often causing 'movement' to appear in what is a constructi-
ve drawing.

New Cross Gate, 2007
C-Type photograph, 99 x 78 cm, mounted behind Perspex.
Documentary photograph of graffi ti on a fence at New Cross Gate Station in South Lon-
don.

Matrices, 2009
Spray paint behind Perspex trays, 60 x 80 x 4 cm. Series in progress, 3 works done at the 
time of writing.
Using three predominantly pale colours the work shows arbitrary shapes, which are the 
result of initial doodles. (Connected zigzag lines.) The spray paint behind Perspex gives a 
high gloss fi nish without brush marks (only at the intersections of the lines can imperfec-
tions caused by the masking tape be seen).

First and second order artefacts
Within the humanities, the notion of the 'artefact' is most often used to 
describe objects made by humans in order to differentiate them from 
naturally occurring things. The term has been transformed since it has 
come to be used in information technology and more specifi cally in 
computer imaging where it is not the picture that is seen as artefact, 
but particular, artifi cial structures within it. Arguably, the best-known 
artefacts are 'jpeg' artefacts, which are well known from photographs 
made with devices that require a high compression rate due to memo-
ry constraints. Jpeg image compression reduces the amount of me-
mory required to store the fi le to about a tenth, but produces a block-
shaped pattern that is most visible in high contrast areas.1 When 
patterns such as these are referred to as 'artefacts', the term is meant 
to indicate visible traces of the algorithms that are used to produce, 
store or present the data. Although artifi cial, these artefacts are of a 
second order, because they appear within images that are artefacts 
in the own right. If a fi rst order artefact can be understood as a trace 
of human activity in the widest sense, the second order artefact is a 
trace of the machine which occurs within what is a trace of the human.
[Lurk3]
Differentiating between fi rst and second order artefacts not only allows 
to understand modes of production, but it also helps to make sense of 
the visual difference that is apparent in images that show second order 
artefacts. Some art of the last two decades is based on this difference 
and has attempted to shift the primary visual approach to an image 
from the image as fi rst order artefact to the second order artefacts 
within it. Some of the best-known works in this respect have been Tho-
mas Ruff 's Nudes [Lurk4]from the late 1990s, which are enlarged and 
blurred images of highly compressed image material with pornographic 
content. The enlarging of the images makes not only apparent how litt-
le information is actually contained in the original images; it also shows 
the traces of the compression algorithm as visible and organized 
pattern. The blurring removes some of these more conceptual impli-
cations by literally blending the artefacts into the image - an enlarged 
image that is not blurred (i.e. that does not use interpolation) shows 
hard-edged pixels that would be several millimetres square adding yet 
with 'pixilation' another, more visible artefact. Dan Hayes' paintings 
[Lurk5]over the last decade also make the viewer focus on artefacts 
produced by jpeg compression. Just like in Ruff's[Lurk6] case, it is 
partly the serial aspect of the work that emphasizes the focus on se-
cond order artefacts, but in Hayes' case there is also the particular 
presence of the brushwork, that is the way in which the artefacts ap-
pear to be brushed into the image. Naturally, this relates Hayes' work 
to Gerhard Richter's [Lurk7]paintings, which although focussing on 
the artifi ciality of photographic vision (i.e. the optical as second order 
artefact in the photograph) shows the kind of skill required to make a 
painting work within the domain of the second order artefact. This is 
particularly diffi cult in painting, because a painting being a hand made 
object tends to be looked at as fi rst order artefact that shows a trace 
of the painter's hand and not that of a machine. Compared to Richter's 
paintings, Hayes' and Ruff's work appear to be more literal, because in 
the latters' cases the artefact appears in the surface of the work, while 
in Richter's case it disappears into it.

Second order artefacts in isolation
A theory of second order artefacts allows to highlight a different visual 
'logic' that can appear within images, a logic that in turn can be refe-
renced within artistic practice. Such a theory is greatly affected by the 
secondary status of these artefacts, which are appear only within tho-
se of the fi rst order. However, can works of art be made that isolate se-
cond order artefacts, i.e. where the visual qualities of the second order 
artefact are what the work consists of? What are the visual, conceptual 
and artistic implications of such an approach?
Since about 2000 I made a number of works to answer these and 
other questions. For the present article, I will only refer to 5 bodies of 
work which are: Potato Prints, 2004[Lurk8]; Photo Murals, 2005[Lurk9]; 
Reconstructions, 2006[Lurk10]; New Cross Gate, 2007[Lurk11]; and 
Matrices, 2009[Lurk12].

It is clear that each of these examples represents, strictly speaking, a 
fi rst order artefact in so far as it is a culturally made and not a naturally 
occurring object. However, if the second order artefact is defi ned as 
an interruption of the fi rst order artefact (which functions as the second 
order artefact's 'natural' environment), in these works the fi rst order 
artefact is kept to a minimum, most often the material ground or a mo-
nochrome surface without any visible traces of brushwork etc. A single 
shape 'sits' on this ground with a more or less clearly defi ned outline 
and some inner colouring or structure that sets it off the ground. The 
shapes are positioned centrally and, in terms of size, in such a way as 
to be in 'balance' with the ground. (In this respect, Reconstructions, 
2006 is an exception since the ground is very large in comparison to 
the drawing.) Most importantly, however, each shape shows a particu-
lar inner structure, which forms the main argument of this article.
Most of these works can be analysed according to Gestalt theory 
[Lurk13][reference required: Mach, Husserl, Arnheim???] in so far as 
all utilise its principles following which a unity is perceived within di-
stinct elements. In short, although not conceptual the gestalt unifi es 
difference in what appears to be a 'simpler' shape. Figure 1, [Lurk14]
for example, exemplifi es the 'law of closure'[Lurk15], which makes us 
see a circle or a rectangle even though they are not completely given, 
i.e. what should be separate circle or line segments are seen to belong 
to a larger unit, a incompletely visible circle or rectangle.

Fig. 1: Law of closure

However, the fact that the works allude to Gestalts does not make 
them second order artefact since the principles of gestalt psychology 
apply to any sensible data whatever order one might assign to them. 
The relationship to gestalt theory is nevertheless crucial, since the 
Gestalt is unifi ed in the imagination at the same time as this inner 
structure of the works resists such unifi cation to a certain degree. For 
example, a work from the Matrices series clearly produces a Gestalt, 
but the inner structure of that Gestalt is spatially contradictory, i.e. both 
the circle and the rectangle in fi g. 1 appear without spatial contradic-
tions (that is, fl at), the Matrix works seem to produce a space that is 
impossibly 'folded'. For this space, no single description can be given 
that can explain the complexity of the space that is presented within 
the Gestalt. This aspect of the Matrices is a direct development from 
the Reconstructions series where equally space appears to be uneven 
and contradictory. To a lesser extend the particularities of the space, 
which creates a tension within the Gestalt, are important for any of the 
works cited here.
A second aspect relates to the fi gure-ground relationships[Lurk16]. 
Focussing on the two works that show grids (Potato Prints and New 
Cross Gate), the use of the grid runs counter to what Rosalind Krauss 
analysis as 'modern'. (Krauss 1986)[Lurk17] What is occupied by the 
(predominantly) monochrome ground should in fact be the domain of 
the grid: an equal addressing of the picture ground, which corresponds 
in Greenberg's [Lurk18]terms to painting's focus on the medium, i.e. its 
fl at support structure, the canvas. In particular in the Potato Prints and 
partially due to the spatial deformations that were discussed above, 
the gird does not appear to extend beyond the Gestalt, or rather it is 
through the Gestalt, that the grid appears. In other words, a constructi-
ve structure resists to be unifi ed across a ground through its particular 
spatial qualities that appear inside of an outline, which we construct 
into a Gestalt. (The rectangular structure with which a grid addresses 
space is more simple than in the vector drawings of the Reconstruc-
tion series, for example, but both are structured in a way that makes 
them different to the ground they sit on. For a comparison of raster and 
vector style paintings see: (Shiff 2003))
In summary, due to the spatial complexities within the isolated Gestalt, 
does the Gestalt not blend into the monochrome ground while propo-
sing its own, inner logic. This description is similar to the differentiation 
between fi rst and second order artefacts, in so far as second order 
artefacts are characterised has (1) resisting integration into the fi rst 
order artefact (the surface of the work) and (2) offering a different vi-
sual logic. The next section will discuss how such visual logic can be 
described.[Lurk19] 

The visual logic of second order artefacts
Second order artefacts are image-processing residues. They appear 
when an image is not completely transformed into a credible fi rst or-
der artefact, such as a photograph or painting. Their structure makes 
visible the algorithm at work and is thus to a large extend intelligible. 
(Completely random i.e. not structured artefacts can be envisaged, but 
would not have a purpose in the processing of the image.) We can see 
a structure, which we can nevertheless most of the times not concep-
tually explain as a rule that a particular algorithm follows. Looking at 
second order algorithms is to some degree akin to looking at nature, 
provided that a 'blueprint' (such as DNA, for example) is assumed that 
produces families of objects despite our inability to 'decode' it. Second 
order artefacts are complex structures.
For second order artefacts to appear, a 'logic' needs to be assumed, 
which is the same as to say that the second order artefact is believed 
to be intelligible and that it could in principle be conceptually decoded. 
The delay of understanding is crucial in this context: not only does the 
second order artefact double the semantic layers of an image, it also 
delays an understanding of the second layer that would put it to rest. It 
is the uneasiness of the second order artefact rooted in a conceptual 
delay that resists it to be integrated (that is, overlooked) within the fi rst 
order artefact. To take an example from photography, fi g. 2 shows a 
photograph where a star fi lter produced star shaped artefacts around 
the highlights in the image. Although a second order artefact, the star 
shape does not produce a conceptual delay and it is in fact used to 
heighten the aesthetic appearance of the fi rst order artefact, which is 
the photograph of the truck. If a second order artefact fails to produce 
a delay, it is in fact not visible.[Lurk20]

Fig. 2: Star fi lter photograph[Lurk21]

If second order artefacts are to be isolated, they have to retain this 
delay since they would otherwise become mere modernist paintings, 
like for example Malevich's Black Square (1914/5). [Lurk22]One ur-
gently has to add that of course modernist painting also offers a delay 
[Duchamp's 'delay [Lurk23]in glass' is modernist], but that this delay 
is in the fi rst and not the second order artefact. If, as it happens in the 
examples that are given here, second order artefacts are to be shown 
in isolation from their fi rst order support they are in risk of collapsing 
back into and be seen as fi rst order artefacts. Thus, the delay infused 
by the visual logical needs to be extensive or infi nite even, which can 
be produced through the use of impossible spatial constructions that 
appear intelligible, nevertheless. (A popular example of albeit fi gurative 
nature is Escher.)

The post-conceptual nature of second order artefacts
For the purpose of the present argument, 'conceptual' is defi ned as the 
rules that lead to an artefact (fi rst or second order). [Lurk24]There is 
a delay in conceptual art between the rules and the work, which is of 
uneven duration although it is eventually resolved when the concept 
is understood. Conceptual art can be said to 'collapse' into cognition. 
Post-conceptual art is defi ned as art where the delay is infi nite due to 
the fact that no conceptual rationalization can be found that explains 
the work despite its conceptual nature. This understanding makes of 
'post-conceptual art' an oxymoron, since it seems to be both of con-
ceptual nature or not. As the prefi x 'post' indicates, with post-concep-
tual art we are in the domain of often-called 'post-modern' philosophy 
that utilises such inner contradictions. This relationship will form part of 
the conclusion to this article.
The conceptual aspects of the works introduced in this article have 
chiefl y to do with processes of production that remain visible in the 
fi nal works. For example, in the Potato Prints the 'palette' of the diffe-
rent potato sizes remains visible despite the fact that the image sour-
ce has been removed and the work as a consequence has become 
'abstract'. In the Photo Murals the image source is still given, although 
largely ripped out. Certain areas allow to create relationships between 
image and shape, such as the lower left corner of Grand Canyon (see 
fi g. 3) where the shape clearly mirrors representational elements on 
the mural. This, and the well-known mountains in the desert of [Ari-
zona?] allows to see in the ripped-out shape in abstraction, which 
is accepted even when a direct relationship is missing, such as in 
Wildwasser[Lurk25] to the right. The shapes on both images, however, 
are very specifi c to the image content extending what might be called 
'the feel' of the photograph. Moreover, the stretching of the shape in-
creases its artifi ciality by adding the second 'logic' of a transformation. 
The transformation is, in fact, a deformation that affects the (empty) 
space within the shape.

Fig. 3: Photo Murals (Grand Canyon, detail)

The conceptual aspects that initially appear as part of the process of 
making also slip into the process of seeing, which following Gestalt 
theory is a making in its own right. When it is claimed that space is 
affected, it does mean that the visual and not the literal space is trans-
formed. It is at this point that the visual reality distinguishes itself from 
the conceptual reality of the making of the work, that is, that an expla-
nation of how the work is arrived at does not suffi ce to lay to rest the 
thinking process. Although conceptual, nothing is explained if the rules 
that lead to the work are understood, because the visual logic exceeds 
that of the construction.
In New Cross Gate this is all the more important, since there are no 
constructive secrets. Given are: a yard, a fence, a graffi ti. Visible are: 
three layers, where the top layer (the white graffi ti) opens up a space 
on the fence, not as might have been expected by looking through 
the gaps in the fence, but rather on the material surface of the fence 
where it is graffi ti. The graffi ti that happens to be there functions inde-
pendent of its mode of production, a principle that the Matrices utilise 
since their conceptual space is equally arbitrary (i.e. made up) while 
the visual resists reduction into an understandable, not contradictory 
space.

Thought processes in second order artefacts
If second order artefacts have a conceptual basis in their production 
that affects but does not determine their visual logic, what kind of de-
scription might be adequate for their function in art? Art historically it 
may be said that second order artefacts have become interesting since 
the end of conceptual art - exhibitions such as Open Systems at Tate 
Modern (de Salvo 2005)[Lurk26] indicate the relevance of the post-
conceptual move in the history of art. However, despite the popularity 
of artists such as Robert Smithson within postmodern debates (Owens 
1992) [Lurk27]it is not clear if such practice has been freed from a con-
ceptual limitation that explains how the work works. Rosalind Krauss, 
for example, seems to do this both in case of Robert Smithson's Enan-
tiomorphic Chambers [Lurk28](Krauss & Bois 1997) as well as in rela-
tion to Marcel Broodthaers (Krauss 2000) [Lurk29]where she sees as 
almost nihilistic emptying out of sense (or subjectivity).
At the same time, Krauss is also interested in the notion of the 'fi gural', 
which is to some degree a radicalisation of Gestalt theory taken from 
Francois Lyotard's book Discours/Figure. (J.-F. Lyotard 2002)[Lurk30] 
In this book, Lyotard conceptualises three different types of 'fi gures': 
(1) The 'image-fi gure' as fi gurative representation, such as when oppo-
sed to a ground, the most conventional use of the notion of the 'fi gure' 
in art theory; (2) the 'form-fi gure' as the constitutive principle, such as 
the constellation or the gestalt of a image-fi gure; it 'is present in the 
perceptible, it may even be visible, but is in general not seen' (Jean-
Franáois Lyotard 1984, p.57);[Lurk31] (3) the 'matrix-fi gure', which is 
invisible since it is the differential principle of disruption of the binary 
relation of the visible and invisible and indeed any binary relation. Alt-
hough all types of fi gures essentially belong together in what Lyotard 
calls 'the fi gural', the 'form-fi gure' and more especially the 'matrix-fi gu-
re' disrupt simple visibility within representation. In other words, inscri-
bed in visibility is disruptive visuality, which is not of the same visible 
order.
Although looking at pre-modern work, Georges Didi-Huberman's book 
on Fra Angelico (1995)[Lurk32] attempts to explain imperfections in 
some of his frescos not as the results of a minor hand, such as an 
assistant of the artist, but as purposely introduced disturbances that 
could spin off a thought, 'helping a believer visually to move away from 
the visible'. (Didi-Huberman 1995, p.224) As Didi-Huberman says, 'this 
problematic of dissemblance [has] to be called fi guration, inasmuch 
as Fra Angelico himself must have termed fi gurae all those zones of 
blotches he liked to spread across his work. For as late as the fi fteenth 
century, "fi gures" signifi ed the reverse of what we understand by the 
term today. Today, everyone understands that to fi gure a thing means 
to represent the visible aspect of the thing. For Fra Angelico and the 
religious thinkers of his entourage, however, it meant rather to take 
one's distance from the aspect, to displace it, to take a detour away 
from resemblance and designation.' (Didi-Huberman 1995, p.3) And 
further: '[T]he primary virtue of dissemblance consists of imitating, not 
the aspect but the process.' (Didi-Huberman 1995, p.96)
Both, Lyotard's and Didi-Huberman's descriptions of the 'fi gural' or 
'fi guration' emphasise its disruptive aspect whilst focussing on vision 
and thinking. It appears as if the 'fi gural' (a notion already used by Ed-
mund Husserl in his Philosophy of Arithmetic (2003)[Lurk33] in relation 
to the becoming of a Gestalt) might be a notion through which the ne-
gotiation of the visible and the invisible can be thought. It is, however, 
a difference if the fi gural is simply 'invisible' as Lyotard seems to say 
or if the process of fi guration is in the heart of vision. Rosalind Krauss 
is right when she says that the matrix-fi gure's 'formal condition' is a 
'rhythm or pulse'. (Krauss 1988, p.65) [Lurk34]Writing about the artists 
of the 'optical unconscious', such as Max Ernst or Marcel Duchamp, 
she states: 'the pulse they employ is not understood to be structurally 
distinct from vision but to be at work from deep inside it'. (Krauss 1996, 
p.217) As a consequence, according to David Carroll, 'each of [the 
three aspects of the fi gure] is a complication of the visual nature of the 
fi gure'. (Carroll 1989, p.39)[Lurk35]
Philosophically, second order artefacts that are conceptualised as 'fi -
gures' offer thoughts that resist integration into a universal, representa-
tional ground through their visual nature. In terms of artistic research, 
second order artefacts are thus not only the result of a particular re-
search project, but promise a way into the description of visuality as 
intelligibility, despite the fact that our conceptual understanding is limi-
ted.
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Serientitel:JPEG-Artefacts[Lurk36] 
Titel (Dots) 
Jahr: 2004
Typ: Diptych 
Material / Techniques: 2 Inkjet-prints
Size: 120cm x 120cm each.
Description: This work uses the fact that jpeg compression is meant to 
be used on photographic images since it creates 'noise' that disguises 
the compressen. Used on monochrome (here: white) grounds, the noi-
se can be made visible and blended into the source image.
Both panels use only two dots as their source, which on the left panel 
are placed to the left of the centre and on the right panel to the right 
of the centre. This change in location produces very different patterns. 
The fi nal image is blurred to make the dots hover over the ground.

Title: Photomurals
additional[Lurk38] works on paper:

Title related Object:Exhibition View, +44 141 Gallery, Glasgow, 2009

Title: Place Roger Prijou-Valjean
Evtl. Die (Positions-)Nummer in der Serie angeben, wenn sie eine spezifi sche Reihenfol-
ge haben
Title: 43 - 49 Rue de La Glaciere
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Title: Square Henri Cadiou
Title: Rue Piat
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Title: Cours Valmy, La Defense
Title: Place de l'Ile de Sein
Title: Place des Vosges

Title: Pages from the book[Lurk39] 'Paris' concerning the method:

Title: Matrices (01 - 03):
Works cited (but not made by me):[Lurk40]
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Luigi Russolo: L’arte dei rumori
Reinhard Wendler

Zur Entstehung des Grundgedankens

Russolo wurde entweder am 30.04.1885 (Waterhouse 1980, 347), 
am 01.05.1885 (Prieberg 1958, 124) oder am 07.05.1885 (Bianchi, 
1995, 52) in Portogruaro geboren. Er war der Sohn eines Uhrmachers 
und Organisten, der die örtliche Scuola Filarmonica leitete. Zunächst 
studierte er Violine und Orgel und arbeitete dann als Assistent des 
Restaurators Crivelli bei der Resturierung des Abendmahls-Freskos 
von Leonardo in Mailand, bevor er, im Zuge dieser Arbeiten, im Jahre 
1909 selbst zu malen begann. Bereits zu dieser Zeit spielte der Klang 
eine wichtige Rolle in seinen Gemälden, etwa in La Musica von 1911 
(Abbildung 1 [Bildunterschrift: Luigi Russolo, La Musica, 1911, Öl auf 
Leinwand, 225 x 140 cm, Estorick Collection, London. Ein im Vorder-
grund verschatteter Pianist ist von lachenden, maskenhaften Gesich-
tern umgeben. Lichtführung, konzentrische hellblaue Kreise und ein 
geschwungenes blaues Band setzen die Wirkung der Musik ins Bild. 
Quelle: Tagliapietra, Gasparotto 2006, 153) Viele seiner Arbeiten, etwa 
Dinamismo di un automobile (Abbildung 2 [Bildunterschrift: Luigi Rus-
solo, Dinamismo di un'automobile, 1912-13,Öl auf Leinwand, 104 x 
140 cm. Musée National d'Art Moderne, Centre Georges Pompidou, 
Paris]) von 1912/13, La Rivolta von 1911 oder Dinamismo di un treno 
von 1912 zeigen den ikonischen wie 3 konzeptuellen Einfl uss der Fo-
tografi en von Überschallparaboloiden von Ernst Mach aus dem Jahre 
1889 (Borscheid 2004, 306) (Abbildung 3a und b [Bildunterschrift: Abb. 
2a: Geschossfotografi e von Ernst Mach, Abb. 2b: Schematische Dar-
stellung; beide Darstellung aus: Ernst Mach, Populärwissenschaftliche 
Vorlesungen, 3. Aufl age, Leipzig 1903, S. 365 und 368]). Mach hatte 
mit seinen Fotografi en gezeigt, dass und wie sich Überschallparabo-
loide an Projektilen bilden und durch den Raum bewegen. Sie boten 
ein geeignetes Material für eine Adaption durch die Künstlerbewegung 
des Futurismus, der sich bekanntlich nicht nur der Verherrlichung der 
Dynamik und des Krieges, sondern auch der Durchdringung von Kör-
per und Kunstwerk verschrieben hatte. In den Überschallparaboloiden 
wurde sichtbar, dass der Schall eine plastische, eine skulpturale Qua-
lität besaß, mit der sich besondere Arten von dynamischen Skulpturen 
erschaffen ließen, die auf den Körper und das Ohr eindrangen. Rus-
solos Dinamismo di un automobile greift das Automobil als eines der 
favorisierten Objekte futuristischer Überlegungen auf (vgl. auch Schrö-
der 1984), nimmt es vor allem in seiner akustischen Dimension wahr 
und stellt es in den Kontext der Machschen Versuche. Die Malerei 
spielt bei dieser Verquickung verschiedener Bereiche die Rolle eines 
Labors, einer Petrischale, die es Russolo erlaubte, sein Lebensthema 
zu generieren: die plastische Dimension des Schalls.

Der Grundgedanke

Im Jahre 1913, vier Jahre nach der Veröffentlichung des Futuristi-
schen Manifests, veröffentliche Russolo sein eigenes Manifest mit 
dem Titel „L´arte dei rumori". Russolos Gedankengang war zunächst 
sehr einfach: wenn man Klang als räumliche Form begriff, und man 
sich an die skulpturale Gestaltung dieser Formen machen wollte, 
dann war die klassische musikalische Tonleiter unbrauchbar. Sie ließ 
zwischen dem einen Ton und dem nächsten einen Raum, aus 4 dem 
heraus nichts zu erklingen hatte. Die Tonleiter gewann Material und 
Vokabular durch den Ausschluß jeglicher Zwischentöne. Aus derart 
beschnittenem Material, so folgerte Russolo, waren Klangskulpturen 
nicht formbar. Er folgerte: „È necessario che i questi timbri diventino 
materia astratta , perché si possa foggiare con essi l´opera d´ arte." 
(Russolo 1919, zit. nach Lombardi 1996, 189). Edgar Varèse sprach 
später treffend über „mouvants corps sonores dans l´espace", sich im 
Raum bewegende Klangkörper (Varèse 1930, 6). Mit dem Abschied 
von der Tonleiter war der Abschied von der Harmonie untrennbar ver-
bunden. Russolo musste also die Welt des Lärms betreten und er tat 
dies mit dem Pathos und Nachdruck eines Futuristen.

„Forschungsfelder"

Sofern bei historischen Arbeiten überhaupt von Forschungsarbeiten 
die Rede sein kann (Link: Historische Werke als Beispiele künstleri-
scher Forschung? Bemerkungen zu einer prekären Zuschreibung), so 
können wir bei Russolo drei substantielle Leerstellen ausmachen, mit 
denen er sich konfrontiert sah: Erstens gab es keinerlei Informationen 
über die terra incognita des Lärms, über mögliche Erscheinungsfor-
men, Typologien, Ausdruckswerte, kompositorische Möglichkeiten und 
dergleichen. Zweitens gab es keine Instrumente, mit denen man den 
Lärm hätte erkunden können, ohne die Bedingungen der klassischen 
Instrumente mitzuschleppen. Und drittens gab es keinerlei Notations-
formen, mit denen Lärmkompositionen in einer Partitur aufgeschrieben 
werden konnten.

Arbeiten

Russolo arbeitete auf allen drei „Forschungsfeldern". Er entwickelte 
eine Typologie des Lärms und für jeden Typus ein eigenes Instrument, 
einen eigenen „Intonarumore" (Abbildung 4 [Bildunterschrift: Russolo 
und Francesco Balilla Pratella mit Intonarumori in Russlos Atelier in 
der Via Stoppani in Mailand. Quelle Maffi na 1978, Tafelteil]). Die Inst-
rumente wurden nach dem Lärmtypus 5 benannt, den sie erzeugten. 
Sie hießen Ronzatori (Abbildung 5 [Bildunterschrift: Das Innere eines 
Ronzatore. Quelle: Maffi na 1978, Tafelteil.] Link: Audiodatei Ronzato-
re [Quelle: Die Kunst der Geräusche, Begleit-CD zu Russolo 2000]), 
Ululatori (Link: Audiodatei Ululatore [Quelle: Die Kunst der Geräusche, 
Begleit-CD zu Russolo 2000]), Rombatori, Crepitatori (Link: Abbildung 
a [Bildunterschrift: Rekonstruktion des Mechanismus eines Crepitatore 
von Pietro Verardo. Eine mit einer Membran verbunde Metallsaite wird 
über eine per Handkurbel drehbare hölzerne Scheibe geführt. Die Dre-
hung der Scheibe führt zu einem Ton, der vermittels Drehgeschwin-
digkeit und stufenloser Veränderbarkeit der Saitenspannung jede 
mikrotonale Tonhöhe innerhalb eines Ambitus erzeugen kann. Quelle: 
Tagliapietra, Gasparotto 2006, 194]), Stroppiccitatori, Gorgogliatori 
(Link: Audiodatei Gorgogliatore [Quelle: Die Kunst der Geräusche, Be-
gleit-CD zu Russolo 2000]), Gracidatori (Link: Abbildung b [Bildunter-
schrift: Rekonstruktion des Mechanismus eines Gracidatore von Pietro 
Verardo. Eine mit einer Membran verbunde Metallsaite wird über ein 
per Handkurbel drehbares hölzernes Zahlrad geführt. Die Drehung 
des Rades im Uhrzeigersinn erzeugt maschinengewehrähnliche Ge-
räusche. Quelle: Tagliapietra, Gasparotto 2006, 195]) oder Sibilatori. 
Alle diese Instrumente wurden in Instrumententypen gegliedert: die 
Rombatori, sie besaßen eine Drehscheibe, die Tuonatori, von denen 
nicht mehr bekannt ist, wie sie aufgebaut waren, die Scrosciatori, die 
über eine Saite verfügten, die auf einer Membran aufl ag und per Elek-
troantrieb bewegt wurde und schließlich die Gorgogliatori, bei denen 
eine Metallkugel auf eine Saite aufschlug. Noch im Jahre 1913 fand 
das erste Konzert statt, und zwar im Mailänder Haus von Fillippo Tom-
maso Marinetti, dem Anführer der futuristischen Bewegung. Sechzehn 
Intonarumori kamen zur Anwendung. Russolo hatte die aufgeführten 
Stücke selbst geschrieben und dazu eine grafi sche Notation entwickelt 
(Abbildung 6 [Bildunterschrift: Partitur zu „Risveglio di una città" (1913) 
Quelle: Luigi Russolo: Die Kunst der Geräusche, Mainz 2000]). Sie 
bezieht sich zwar noch auf die klassischen Notenlinien, setzt aber statt 
der Köpfe gerade Linien, die bruchlos die Tonhöhen durchdringen. 
Die hier zu sehende Partitur gehört zu dem Stück „Risveglio di una 
citta" (Link: Audiodatei Risveglio di una città, 1913. [Quelle: Begleit-
CD zu Russolo 2000] Beschreibung: Einem gedehnten Geräusch, das 
zwischen einem Bordunton und einem Trommelwirbel ausbalanciert 
ist, treten nach und nach weitere Klangereignisse hinzu. Zuerst ein in 
mehreren Intensivierungen ansteigender, 6 vergleichsweise harmoni-
scher Ton, anschließend ein sirenenähnlicher, ebenfalls ansteigender 
Klang. Die daraus entstehende Verdichtung wir nochmals ruckartig 
gesteigert durch explosionsartige Geräusche, einem an- und ab-
schwellenden Rauschen und weiteren Tonhöhensteigerungen der an 
zweiter und dritter Stelle einsetzen Intonarumori. Diese werden durch 
ein jähes Abfallen der Klangintensitäten der anderen Instrumente 
kontrapunktiert, in dem sich das nahende Ende des nur 28 Sekunden 
dauernden Stücks ankündigt. Das sukzessive Aussetzen der Instru-
mente wird durch einen kurzen, ansteigenden Ton vollendet. Dem Titel 
zufolge intoniert das Stück das musikalische Ereignis der morgendlich 
ansteigenden Geräuschkulisse einer Stadt, die sich aus der vielfachen 
Überlagerung und Steigerung unterschiedlicher Klangereignisse er-
gibt. „Risveglio di una città" ist der Vater aller Soundscapes.), einem 
der ersten Stücke des sogenannten Bruitismo. Innerhalb von etwa 
fünf Monaten, die seit seinem Manifest vergangen waren, hatte Rus-
solo also nicht nur vier verschiedene Geräuscherzeugungsprinzipien 
gefunden, neun verschiedene und insgesamt sechzehn Intonarumori 
hergestellt, sondern auch eine graphische Notation erfunden und mit 
„Risveglio di una città und „Convegno d´ automobili e d´aeroplani" 
Stücke für Intonarumori geschrieben. Innerhalb kürzester Zeit hatte er 
die Grundlage für sein lebenslanges Arbeiten an der Geräuschkunst 
gelegt. Öffentliche Aufführungen mit den Intonarumori wurden zu In-
szenierungen der futuristischen Bewegung. So fand 1914 im Teatro 
dal Verme in Mailand ein Konzert statt, bei dem Marinetti und andere 
Futuristen auf die „Passatisten" losgingen und eine Saalschlacht in-
szenierten, mutmaßlich zu den Klängen der Intonarumori (Prieberg 
1960, 37, Lombardi 1996, 178). Von einem Konzert in London im 
selben Jahr heisst es in einer Italienischen Tageszeitung: „Il pubblico 
cominciò a intuonare delle canzoni popolari e cantò sino alla fi ne del-
lo spettacolo." (Il Piccolo Della Sera, 17.06.1914, zit. nach Lombardi 
1996, 180) Übersetzt: Das Publikum begann Volkslieder anzustimmen 
und sang bis zum Ende der Vorführung. Jenseits dieses futuristischen 
Spektakels ist Russolos Arbeit aber ernsthaft und zielstrebig. 7

Zielsetzung/Ergebnisse

Von Anfang an bemühte sich Russolo um zweierlei: erstens die Schaf-
fung möglichst unbegrenzter Möglichkeiten bei der Geräuscherzeu-
gung und zweitens die Vereinigung aller seiner technischen Entwick-
lungen in einem Instrument. Man könnte sagen, Russolos Idee sei 
schließlich erfüllt worden durch den Synthesizer oder den Computer. 
Nicht zuletzt durch die Weigerung Russolos, in die faschistische Partei 
einzutreten, wurde er aus der Futuristischen Bewegung ausgeschlos-
sen und widmete sich fortan ganz seinen Entwicklungen auf dem 
Gebiet des Instrumentenbaus. Er arbeitete an der konstruktiven Verei-
nigung der Intonarumori zu einem einzigen Instrument. Zwischen 1920 
und 1924 enstand das erste von vier Modellen des Rumorarmonio 
oder Russolofono aus Teilen einer alten Seilbahn von Thiene (Abbil-
dung 7a und b [Bildunterschrift: 7a: Russolo am Rumorarmonio, Thie-
ne 1924. Quelle: Tagliapietra, Gasparotto 2006, 112; 7b: Postkarte von 
Russolo an Fortunato Depero. Russolo sitzt zwischen zwei Russolo-
foni unterschiedlichen Entwicklungsgrades und vor seinem Gemälde 
La Musica von 1911]). Bis 1925 entwickelte Russolo dann einen Arco 
enarmonico (Link: Audiodatei Arco enarmonico. [Quelle: Die Kunst der 
Geräusche, Begleit-CD zu Russolo 2000]). Weil dieser verloren ist, 
müssen wir uns auf die Beschreibung von Andreas Hoppe beschrän-
ken, bei dem es heißt: „Es handelt sich um einen hohlen Holzzylinder 
mit einer unebenen Oberfl äche, die mit Stoff umwickelt ist. Nach Rus-
solos eigener Aussage streicht man mit dem Bogen an den Stellen 
über die Saite eines beliebigen Streichinstruments, an denen man 
normalerweise die Saite abgreifen würde. Das gesamte Klangerzeu-
gungsystem, bestehend aus Bogen und Instrument, wird beim Strei-
chen derart in Schwingung verstezt, daß die Saite auf beiden Seiten 
des ebenfalls resonierenden Bogens schwingt." (Hoppe 1996, 277) 
Bis zu seinem Tod 1947 arbeitete Russolo an Versuchen eines Piano 
enarmonico, mit dem er seinen Traum eines universellen Geräusch-
töners erfüllen wollte. Ein Demonstrationsmodell aus dem Jahre 1945 
ist das einzige im Original erhaltene Instrument Russolos (Abbildung 8 
[Bildunterschrift: Demonstrationsmodell 8 einer Oktave des enharmo-
nischen Pianos. Quelle: Taglipietra, Gasparotto 2006, 117]) Die Frage 
nach den Resultaten ist schwer zu beantworten, wie in den Naturwis-
senschaften und der Kunst auch. Zwar strebte Russolo sie zweifellos 
an, da er aber bei einem einmal erlangten Stand nicht zu arbeiten und 
zu denken aufhörte, wechselte sich ihr Kontext und damit auch ihre 
Bedeutung. So sind alle seine Instrumente sind bei ihrer Fertigstel-
lung zunächst als Resultate anzusehen, gelangen bei fortschreitender 
Arbeit und Einsicht aber in den Rang vorläufi ger Realisierungen und 
Modelle, aufgrund und anhand derer weitere Entwicklungen durchge-
führt wurden. Ähnlich wie etwa das DNS-Modell von Watson und Crick 
stellte es bei seiner Fertigstellung den Stand der Forschung dar, ge-
langte aber, nachdem es diesen Status verloren hatte, in verschiedene 
andere Rollen. Die gilt auch für die Instrumente Russolos, vielleicht 
generell für Modelle in künstlerischen Werkprozessen: sie repräsen-
tieren höchstens für kurze Zeiträume den Stand der Kenntnisse, bevor 
sie in den offenen Fundus von zumeist sekundären Refrenzobjekten 
gelangen. Statt von Resultaten sollte daher von Modellen gesprochen 
werden. Kontake zu anderen Künstlern Im Verlauf seiner Arbeit kam 
Russolo neben den futuristischen Künstlern Filippo Tommaso Mari-
netti, Umberto Boccioni, Giacomo Balla usw. in Kontakt mit Maurice 
Ravel, Igor Strawinsky, Arthur Honegger, Piet Mondrian, Tristan Tzara, 
André Breton, Jean Arp, Ferdinand Lèger, Wassily Kandinsky, Amédée 
Ozenfant, Michel Seuphor, Edgar Varèse und anderen. Russolo schuf 
die klangliche Untermalung von Filmen Jean Painlevés, eines Pioniers 
des populärwissenschaftlichen Films. Vermutlich lieferte Russolo die 
Klangkulisse für Filme, die so vielversprechende Titel trugen wie etwa 
„Images mathématiques de la lutte pour la vie" von 1937, Mathemati-
sche Bilder vom Kampf ums Überleben. 9

Zur Einordnung des Schaffens von Russolo

Mindestens vier Quellen sind zu bennen, aus denen Russolo schöpf-
te, im Verlauf seiner Arbeit aber nicht in den Quellgebieten verblieb. 
Russolos Arbeit ist erstens aus der Musik heraus inspiriert. Seine 
familiäre Herkunft und sein frühes Musikstudium weisen ihn als Mu-
siker aus. Damit tritt sein späteres Schaffen in Beziehung zu dem 
Projekt der Loslösung von der Tonika in der Dodekaphonie, wie sie 
Arnold Schönberg und Josef Matthias Hauer entwickelt haben. Sie 
verfolgten das Ziel, die kompositorischen Möglichkeiten zu erweitern, 
indem sie die Einschränkungen aufzuheben versuchten, die von der 
klassischen Harmonielehre auf den Zusammenklang der einzelnen 
Töne ausgingen. Doch während sich Schönberg und Hauser nur von 
der Harmonielehre trennten, sagte sich Russolo, wesentlich radikaler, 
von der Harmonie los und betrat die Welt des Krachs. Neben dieser 
musikhistorischen Einordnung steht zweitens jene in die künstlerische 
Avantgardebewegung des Futurismus. Die Idee der „mouvants corps 
sonores dans l´espace" ist klar dem Kanon der Ideale des Futurismus 
zuzuordnen. Russolo hätte ohne den Futurismus weder ein Manifest 
geschrieben, weder die Entschlossenheit aufgebracht, sich radikal 
gegen die Harmonie zu wenden, noch ein Forum gefunden, seine Ent-
wicklungen vorzuführen und zu diskutieren. Ein weitere Quelle stellen 
drittens die physiologischen akustischen Forschungen von Hermann 
von Helmholtz, Shoei Tanaka, Pietro Blaserna und anderen dar. Inte-
ressanterweise fi nden sich weitreichende Ähnlichkeiten zwischen der 
Konstruktionsweise der Intonarumori, den Versuchaufbauten früher 
Phonoautographen etwa von Pietro Blaserna (Abbildung 9 [Bildun-
terschrift: Versuchsaufbau von Pietro Blaserna zur Speicherung und 
Wiedergabe von Klängen. Ein Schallereignis, das durch den Trichter 
(A) einfällt, setzt die Membran (m) in Bewegung, an der eine Nadel be-
festigt ist. Die schwingende Nadel gräbt ein Spur ein eine Wachsrolle 
(C), die mittels einer Kurbel gedreht wird. Die im Wachs gespeicherte 
Rille kann auf umgekehrtem Wege das Schallereignis wiedergeben. 
Quelle: Blaserna 1875). Auf der Basis dieser Ähnlichkeiten und star-
ken Inhaltlichen 10 Bezüge ist auch hier von einer Quelle für die Idee 
und die Konstruktionsweisen der Intonarumori zu sprechen. Nicht 
zuletzt und insbesondere aber dürften die Bilder der Überschallpara-
boloide Ernst Machs hierbei ausschlaggebend gewesen sein (siehe 
oben). Ein weiteres Feld, das nicht vergessen werden darf, ist viertens 
der Instrumentenbau. Mit einigem Recht könnte man Luigi Russolo 
als Instrumentenbauer bezeichnen. Seine Intonarumori ähneln in ihrer 
Konstruktionsweise nicht nur den Phonoutographen, sondern auch 
Borduninstrumenten wie der Drehleier (Abbildung 10 [Bildunterschrift: 
Drehleier, Frankreich 1859, Musikinstrumentenabteilung; Museum 
Zeughaus; Reiss-Engelhorn-Museen, Mannheim. Wie bei den Rom-
batori wird eine oder mehreren Saiten über eine Reibscheibe geführt, 
die durch eine Kurbel bewegt wird. Das Instrument erzeugt einen 
sogenannten Bordun, einen langanhaltenden Begleitton. Quelle: http://
commons.wikimedia.org/wiki/File:Drehleier_Pajot_1859_rem.jpg). Da-
neben ist Russolos Schaffen, wie erwähnt neben der Erkundung neuer 
Klangwelten auf die Entwicklung eines Instruments fokussiert, mit dem 
man ein möglichst unbegrenztes Lärmerzeugungsspektrum hat. Er 
muss daher als ein Avantgardist vor allem im Bereich des Instrumen-
tenbaus angesehen werden. 

Historische Werke als Beispiele künstlerischer Forschung? Be-
merkungen zu einer prekären Zuschreibung 

Es ist interessant, dass Russolo weder als Musiker, als Maler, noch 
als Physiologe, geschweige denn als Instrumentenbauer zu Ansehen 
gekommen ist. Es liegt vor diesem Hintergrund nahe, zu behaupten, 
dass es letztlich seine Forschungstätigkeit sei, die Russolo aus allen 
diesen Disziplinen hinaus und auf Neuland hineingeführt habe. Dies 
aber würde bedeuten, das Werk Russolos auf eine Weise zu ver-
stehen, wie es historisch nicht gedacht und verstanden worden war. 
Welchen Status haben historische Kunstwerke und Werkprozesse 
für die Frage nach der 11 künstlerischen Forschung? Das Problem 
ist dadurch charakterisiert, dass man ein gerade erst im Entstehen 
begriffenes Konzept: das der künstlerischen Forschung, heranträgt 
an Werke, die teilweise ohne jedes Bewusstsein für diese Dimension 
entstanden sind. Die Diskussionen in der Kunstgeschichte sind alt und 
kontrovers, ob man heutige Deutungsmuster an historische Kunstwer-
ke herantragen kann, ob man es darf bzw. ob man überhaupt daran 
vorbeikommt. Während zum Beispiel Erwin Panofsky, Michael Baxan-
dall und Pierre Bourdieu fordern, man solle die historischen Umstände 
so genau wie möglich erforschen und die eigenen, von aktuellen Ge-
gebenheiten und Wissensinhalten geprägten Sichtweisen zumindest 
möglichst einschränken, vertritt beispielsweise Hans-Georg Gadamer 
eine radikal oppositionäre Ansicht: „Der Text, der historisch verstanden 
wird, wird aus dem Anspruch, Wahres zu sagen, förmlich herausge-
drängt. Indem man die Überlieferung vom historischen Standpunkt 
aus sieht, das heißt sich in die historische Situation versetzt und den 
historischen Horizont zu rekonstruieren versucht, meint man zu ver-
stehen. In Wahrheit hat man den Anspruch grundsätzlich aufgegeben, 
in der Überlieferung für einen selber gültige und verständliche Wahr-
heit zu fi nden." (Gadamer 1990, Band I, 308f) Diese fundamentale 
Kritik an der Vorgabe, das Werk nur so verstehen zu wollen, wie es 
im historischen Zeitraum seiner Herstellung und Betrachtung gemeint 
bzw. gesehen wurde, könnte man als Plädoyer dafür verstehen, das 
Konzept der künstlerischen Forschung unbeirrt auf historische Werke 
und Werkprozesse anzuwenden. Allerdings sind, wie Edgar Wind in 
„Das Experiment und die Metaphysik" ausführt, nicht nur den Natur-
wissenschaften, sondern auch der Geschichte „die Mittel [...] in dem-
selben Maße unbekannt [...], wie die Objekte, die erforscht werden 
sollen. [...] Denn genau wie das physikalische Instrument zugleich 
physikalisches Objekt ist, und daher den Gesetzen unterworfen, die es 
allererst erproben soll, - genau so ist das historische Dokument selbst 
Gegenstand historischer Forschung; denn es hat teil an dem 12 histo-
rischen Leben, das es erschließen hilft. [...] Aber nicht nur, daß diese 
Tatsache als unvermeidlich hingenommen werden muß, - sie muß 
sogar als Notwendige methodische Bedingung gefordert werden. Nur 
wenn das Instrument oder das Dokument eine bestimmte Stelle inner-
halb der physikalischen oder historischen Welt einnehmen, können 
sie uns etwas Authentisches über sie berichten." (Wind 1934 (2001), 
84) In diesem Sinne ist die Frage nach der künstlerischen Forschung 
sowohl eines der historischen Produkte des künstlerischen Schaffens, 
als auch das Deutungsmuster, das wir nun rückwärts in die Geschich-
te projizieren, um diese und andere Werke zu betrachten. Im Sinne 
historiographischer Richtlinien befi nden wir uns angesichts der histori-
schen Kunstwerke und Werkprozesse daher der folgenden Situation: 
Wir unterwerfen sie bewusst der historisch entstandenen Auffassung 
der künstlerischen Forschung, d.h. wir sehen sie so an, als ob sie der 
künstlerischen Forschung zuzurechnen seien, zu dem Zweck, aus ih-
rer Betrachtung zum einen Informationen über die historische Genese 
des Konzepts der künstlerischen Forschung zu gewinnen, zum ande-
ren aber, um für heutige Konzepte und Werke der künstlerischen For-
schung Orientierungspunkte auszumachen. Grundlegende Probleme 
treten dabei solange nicht auf, wie in Erinnerung bleibt, dass es sich 
um eine Als-ob-Auffassung handelt. Mit den Worten Hans Vaihingers: 
"Solange solche Fiktionen ohne das Bewusstsein, dass sie solche 
sind, aufgestellt werden, als Hypothesen, sind es eben falsche Hypo-
thesen; einen eigentlichen Wert erhalten sie erst durch das Bewußt-
sein, dass sie absichtlich vorläufi g gebildete Vorstellungsformen sind 
[...]" (Vaihinger 1927, 27). Wird ein Werk wie dasjenige Russolos bei-
spielsweise durch einen Kunsthistoriker daraufhin untersucht, inwie-
weit es als Vorläufer oder Wegbereiter heutiger Ansätze künstlerischer 
Forschung zu betrachten ist, dann wir es selbst zum Gegenstand von 
Forschung. Bei diesem Prozess der gezielten Befragung treten solche 
Aspekte in den Blick, die durch das 13 Auffassungmodell des Kon-
zepts der künstlerischen Forschung interessant erscheinen. Indem auf 
diese Weise der historische Gegenstand aus einer neuen Perspekti-
ve gesehen wird, verändert er sich, wobei er weniger umgeformt als 
erweitert wird. Die kunsthistorische Forschung konturiert hierbei ein 
historisches Werk als Vorläufer oder Wegbereiter der künstlerischen 
Forschung. Solche konturierende Arbeit ist auch bei Werken der ge-
genwärtigen künstlerischen Forschung notwendig, hier aber ist sie als 
Teil des Werkes selbst anzusehen: Anders als bei einem zeitgenös-
sischen Kunstwerk, das den jeweiligen Interpretationskünsten seiner 
Betrachter im emphatischen Gestus des Verzichts überantwortet wird, 
grenzt die künstlerische Forschung das Feld möglicher Interpretatio-
nen sehr viel stärker ein, und dies geschieht durch gezielte Kontextu-
alisierung, entweder räumlicher, ästhetischer, textlicher oder anderer 
Art. Dies bedeutet letztlich, dass auch heutige Arbeiten der künstleri-
schen Forschung so aufgefasst werden, als ob sie dies seien und ge-
nau dadurch auch als solche konturiert werden. Da hierbei Herstellung 
und Auffassung aber nicht zu verschiedenen Zeitpunkten erfolgen, wie 
dies bei der historischen Untersuchung von Kunstwerken als Objekte 
der künstlerischen Forschung der Fall ist, können wir davon ausge-
hen, dass die Auffassung im Schaffensprozess dem Werk einverleibt 
wird, seine Genese prägt, dadurch als Teil des Werkes angesehen 
und das Werk selbst der künstlerischen Forschung zugerechnet wer-
den kann. 
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Zur Entstehung des Grundgedankens

Russolo wurde entweder am 30.04.1885 (Waterhouse 1980, 347), 
am 01.05.1885 (Prieberg 1958, 124) oder am 07.05.1885 (Bianchi, 
1995, 52) in Portogruaro geboren. Er war der Sohn eines Uhrmachers 
und Organisten, der die örtliche Scuola Filarmonica leitete. Zunächst 
studierte er Violine und Orgel und arbeitete dann als Assistent des 
Restaurators Crivelli bei der Resturierung des Abendmahls-Freskos 
von Leonardo in Mailand, bevor er, im Zuge dieser Arbeiten, im Jahre 
1909 selbst zu malen begann. Bereits zu dieser Zeit spielte der Klang 
eine wichtige Rolle in seinen Gemälden, etwa in La Musica von 1911 
(Abbildung 1 [Bildunterschrift: Luigi Russolo, La Musica, 1911, Öl auf 
Leinwand, 225 x 140 cm, Estorick Collection, London. Ein im Vorder-
grund verschatteter Pianist ist von lachenden, maskenhaften Gesich-
tern umgeben. Lichtführung, konzentrische hellblaue Kreise und ein 
geschwungenes blaues Band setzen die Wirkung der Musik ins Bild. 
Quelle: Tagliapietra, Gasparotto 2006, 153) Viele seiner Arbeiten, etwa 
Dinamismo di un automobile (Abbildung 2 [Bildunterschrift: Luigi Rus-
solo, Dinamismo di un'automobile, 1912-13,Öl auf Leinwand, 104 x 
140 cm. Musée National d'Art Moderne, Centre Georges Pompidou, 
Paris]) von 1912/13, La Rivolta von 1911 oder Dinamismo di un treno 
von 1912 zeigen den ikonischen wie 3 konzeptuellen Einfl uss der Fo-
tografi en von Überschallparaboloiden von Ernst Mach aus dem Jahre 
1889 (Borscheid 2004, 306) (Abbildung 3a und b [Bildunterschrift: Abb. 
2a: Geschossfotografi e von Ernst Mach, Abb. 2b: Schematische Dar-
stellung; beide Darstellung aus: Ernst Mach, Populärwissenschaftliche 
Vorlesungen, 3. Aufl age, Leipzig 1903, S. 365 und 368]). Mach hatte 
mit seinen Fotografi en gezeigt, dass und wie sich Überschallparabo-
loide an Projektilen bilden und durch den Raum bewegen. Sie boten 
ein geeignetes Material für eine Adaption durch die Künstlerbewegung 
des Futurismus, der sich bekanntlich nicht nur der Verherrlichung der 
Dynamik und des Krieges, sondern auch der Durchdringung von Kör-
per und Kunstwerk verschrieben hatte. In den Überschallparaboloiden 
wurde sichtbar, dass der Schall eine plastische, eine skulpturale Qua-
lität besaß, mit der sich besondere Arten von dynamischen Skulpturen 
erschaffen ließen, die auf den Körper und das Ohr eindrangen. Rus-
solos Dinamismo di un automobile greift das Automobil als eines der 
favorisierten Objekte futuristischer Überlegungen auf (vgl. auch Schrö-
der 1984), nimmt es vor allem in seiner akustischen Dimension wahr 
und stellt es in den Kontext der Machschen Versuche. Die Malerei 
spielt bei dieser Verquickung verschiedener Bereiche die Rolle eines 
Labors, einer Petrischale, die es Russolo erlaubte, sein Lebensthema 
zu generieren: die plastische Dimension des Schalls.

Der Grundgedanke

Im Jahre 1913, vier Jahre nach der Veröffentlichung des Futuristi-
schen Manifests, veröffentliche Russolo sein eigenes Manifest mit 
dem Titel „L´arte dei rumori". Russolos Gedankengang war zunächst 
sehr einfach: wenn man Klang als räumliche Form begriff, und man 
sich an die skulpturale Gestaltung dieser Formen machen wollte, 
dann war die klassische musikalische Tonleiter unbrauchbar. Sie ließ 
zwischen dem einen Ton und dem nächsten einen Raum, aus 4 dem 
heraus nichts zu erklingen hatte. Die Tonleiter gewann Material und 
Vokabular durch den Ausschluß jeglicher Zwischentöne. Aus derart 
beschnittenem Material, so folgerte Russolo, waren Klangskulpturen 
nicht formbar. Er folgerte: „È necessario che i questi timbri diventino 
materia astratta , perché si possa foggiare con essi l´opera d´ arte." 
(Russolo 1919, zit. nach Lombardi 1996, 189). Edgar Varèse sprach 
später treffend über „mouvants corps sonores dans l´espace", sich im 
Raum bewegende Klangkörper (Varèse 1930, 6). Mit dem Abschied 
von der Tonleiter war der Abschied von der Harmonie untrennbar ver-
bunden. Russolo musste also die Welt des Lärms betreten und er tat 
dies mit dem Pathos und Nachdruck eines Futuristen.

„Forschungsfelder"

Sofern bei historischen Arbeiten überhaupt von Forschungsarbeiten 
die Rede sein kann (Link: Historische Werke als Beispiele künstleri-
scher Forschung? Bemerkungen zu einer prekären Zuschreibung), so 
können wir bei Russolo drei substantielle Leerstellen ausmachen, mit 
denen er sich konfrontiert sah: Erstens gab es keinerlei Informationen 
über die terra incognita des Lärms, über mögliche Erscheinungsfor-
men, Typologien, Ausdruckswerte, kompositorische Möglichkeiten und 
dergleichen. Zweitens gab es keine Instrumente, mit denen man den 
Lärm hätte erkunden können, ohne die Bedingungen der klassischen 
Instrumente mitzuschleppen. Und drittens gab es keinerlei Notations-
formen, mit denen Lärmkompositionen in einer Partitur aufgeschrieben 
werden konnten.

Arbeiten

Russolo arbeitete auf allen drei „Forschungsfeldern". Er entwickelte 
eine Typologie des Lärms und für jeden Typus ein eigenes Instrument, 
einen eigenen „Intonarumore" (Abbildung 4 [Bildunterschrift: Russolo 
und Francesco Balilla Pratella mit Intonarumori in Russlos Atelier in 
der Via Stoppani in Mailand. Quelle Maffi na 1978, Tafelteil]). Die Inst-
rumente wurden nach dem Lärmtypus 5 benannt, den sie erzeugten. 
Sie hießen Ronzatori (Abbildung 5 [Bildunterschrift: Das Innere eines 
Ronzatore. Quelle: Maffi na 1978, Tafelteil.] Link: Audiodatei Ronzato-
re [Quelle: Die Kunst der Geräusche, Begleit-CD zu Russolo 2000]), 
Ululatori (Link: Audiodatei Ululatore [Quelle: Die Kunst der Geräusche, 
Begleit-CD zu Russolo 2000]), Rombatori, Crepitatori (Link: Abbildung 
a [Bildunterschrift: Rekonstruktion des Mechanismus eines Crepitatore 
von Pietro Verardo. Eine mit einer Membran verbunde Metallsaite wird 
über eine per Handkurbel drehbare hölzerne Scheibe geführt. Die Dre-
hung der Scheibe führt zu einem Ton, der vermittels Drehgeschwin-
digkeit und stufenloser Veränderbarkeit der Saitenspannung jede 
mikrotonale Tonhöhe innerhalb eines Ambitus erzeugen kann. Quelle: 
Tagliapietra, Gasparotto 2006, 194]), Stroppiccitatori, Gorgogliatori 
(Link: Audiodatei Gorgogliatore [Quelle: Die Kunst der Geräusche, Be-
gleit-CD zu Russolo 2000]), Gracidatori (Link: Abbildung b [Bildunter-
schrift: Rekonstruktion des Mechanismus eines Gracidatore von Pietro 
Verardo. Eine mit einer Membran verbunde Metallsaite wird über ein 
per Handkurbel drehbares hölzernes Zahlrad geführt. Die Drehung 
des Rades im Uhrzeigersinn erzeugt maschinengewehrähnliche Ge-
räusche. Quelle: Tagliapietra, Gasparotto 2006, 195]) oder Sibilatori. 
Alle diese Instrumente wurden in Instrumententypen gegliedert: die 
Rombatori, sie besaßen eine Drehscheibe, die Tuonatori, von denen 
nicht mehr bekannt ist, wie sie aufgebaut waren, die Scrosciatori, die 
über eine Saite verfügten, die auf einer Membran aufl ag und per Elek-
troantrieb bewegt wurde und schließlich die Gorgogliatori, bei denen 
eine Metallkugel auf eine Saite aufschlug. Noch im Jahre 1913 fand 
das erste Konzert statt, und zwar im Mailänder Haus von Fillippo Tom-
maso Marinetti, dem Anführer der futuristischen Bewegung. Sechzehn 
Intonarumori kamen zur Anwendung. Russolo hatte die aufgeführten 
Stücke selbst geschrieben und dazu eine grafi sche Notation entwickelt 
(Abbildung 6 [Bildunterschrift: Partitur zu „Risveglio di una città" (1913) 
Quelle: Luigi Russolo: Die Kunst der Geräusche, Mainz 2000]). Sie 
bezieht sich zwar noch auf die klassischen Notenlinien, setzt aber statt 
der Köpfe gerade Linien, die bruchlos die Tonhöhen durchdringen. 
Die hier zu sehende Partitur gehört zu dem Stück „Risveglio di una 
citta" (Link: Audiodatei Risveglio di una città, 1913. [Quelle: Begleit-
CD zu Russolo 2000] Beschreibung: Einem gedehnten Geräusch, das 
zwischen einem Bordunton und einem Trommelwirbel ausbalanciert 
ist, treten nach und nach weitere Klangereignisse hinzu. Zuerst ein in 
mehreren Intensivierungen ansteigender, 6 vergleichsweise harmoni-
scher Ton, anschließend ein sirenenähnlicher, ebenfalls ansteigender 
Klang. Die daraus entstehende Verdichtung wir nochmals ruckartig 
gesteigert durch explosionsartige Geräusche, einem an- und ab-
schwellenden Rauschen und weiteren Tonhöhensteigerungen der an 
zweiter und dritter Stelle einsetzen Intonarumori. Diese werden durch 
ein jähes Abfallen der Klangintensitäten der anderen Instrumente 
kontrapunktiert, in dem sich das nahende Ende des nur 28 Sekunden 
dauernden Stücks ankündigt. Das sukzessive Aussetzen der Instru-
mente wird durch einen kurzen, ansteigenden Ton vollendet. Dem Titel 
zufolge intoniert das Stück das musikalische Ereignis der morgendlich 
ansteigenden Geräuschkulisse einer Stadt, die sich aus der vielfachen 
Überlagerung und Steigerung unterschiedlicher Klangereignisse er-
gibt. „Risveglio di una città" ist der Vater aller Soundscapes.), einem 
der ersten Stücke des sogenannten Bruitismo. Innerhalb von etwa 
fünf Monaten, die seit seinem Manifest vergangen waren, hatte Rus-
solo also nicht nur vier verschiedene Geräuscherzeugungsprinzipien 
gefunden, neun verschiedene und insgesamt sechzehn Intonarumori 
hergestellt, sondern auch eine graphische Notation erfunden und mit 
„Risveglio di una città und „Convegno d´ automobili e d´aeroplani" 
Stücke für Intonarumori geschrieben. Innerhalb kürzester Zeit hatte er 
die Grundlage für sein lebenslanges Arbeiten an der Geräuschkunst 
gelegt. Öffentliche Aufführungen mit den Intonarumori wurden zu In-
szenierungen der futuristischen Bewegung. So fand 1914 im Teatro 
dal Verme in Mailand ein Konzert statt, bei dem Marinetti und andere 
Futuristen auf die „Passatisten" losgingen und eine Saalschlacht in-
szenierten, mutmaßlich zu den Klängen der Intonarumori (Prieberg 
1960, 37, Lombardi 1996, 178). Von einem Konzert in London im 
selben Jahr heisst es in einer Italienischen Tageszeitung: „Il pubblico 
cominciò a intuonare delle canzoni popolari e cantò sino alla fi ne del-
lo spettacolo." (Il Piccolo Della Sera, 17.06.1914, zit. nach Lombardi 
1996, 180) Übersetzt: Das Publikum begann Volkslieder anzustimmen 
und sang bis zum Ende der Vorführung. Jenseits dieses futuristischen 
Spektakels ist Russolos Arbeit aber ernsthaft und zielstrebig. 7

Zielsetzung/Ergebnisse

Von Anfang an bemühte sich Russolo um zweierlei: erstens die Schaf-
fung möglichst unbegrenzter Möglichkeiten bei der Geräuscherzeu-
gung und zweitens die Vereinigung aller seiner technischen Entwick-
lungen in einem Instrument. Man könnte sagen, Russolos Idee sei 
schließlich erfüllt worden durch den Synthesizer oder den Computer. 
Nicht zuletzt durch die Weigerung Russolos, in die faschistische Partei 
einzutreten, wurde er aus der Futuristischen Bewegung ausgeschlos-
sen und widmete sich fortan ganz seinen Entwicklungen auf dem 
Gebiet des Instrumentenbaus. Er arbeitete an der konstruktiven Verei-
nigung der Intonarumori zu einem einzigen Instrument. Zwischen 1920 
und 1924 enstand das erste von vier Modellen des Rumorarmonio 
oder Russolofono aus Teilen einer alten Seilbahn von Thiene (Abbil-
dung 7a und b [Bildunterschrift: 7a: Russolo am Rumorarmonio, Thie-
ne 1924. Quelle: Tagliapietra, Gasparotto 2006, 112; 7b: Postkarte von 
Russolo an Fortunato Depero. Russolo sitzt zwischen zwei Russolo-
foni unterschiedlichen Entwicklungsgrades und vor seinem Gemälde 
La Musica von 1911]). Bis 1925 entwickelte Russolo dann einen Arco 
enarmonico (Link: Audiodatei Arco enarmonico. [Quelle: Die Kunst der 
Geräusche, Begleit-CD zu Russolo 2000]). Weil dieser verloren ist, 
müssen wir uns auf die Beschreibung von Andreas Hoppe beschrän-
ken, bei dem es heißt: „Es handelt sich um einen hohlen Holzzylinder 
mit einer unebenen Oberfl äche, die mit Stoff umwickelt ist. Nach Rus-
solos eigener Aussage streicht man mit dem Bogen an den Stellen 
über die Saite eines beliebigen Streichinstruments, an denen man 
normalerweise die Saite abgreifen würde. Das gesamte Klangerzeu-
gungsystem, bestehend aus Bogen und Instrument, wird beim Strei-
chen derart in Schwingung verstezt, daß die Saite auf beiden Seiten 
des ebenfalls resonierenden Bogens schwingt." (Hoppe 1996, 277) 
Bis zu seinem Tod 1947 arbeitete Russolo an Versuchen eines Piano 
enarmonico, mit dem er seinen Traum eines universellen Geräusch-
töners erfüllen wollte. Ein Demonstrationsmodell aus dem Jahre 1945 
ist das einzige im Original erhaltene Instrument Russolos (Abbildung 8 
[Bildunterschrift: Demonstrationsmodell 8 einer Oktave des enharmo-
nischen Pianos. Quelle: Taglipietra, Gasparotto 2006, 117]) Die Frage 
nach den Resultaten ist schwer zu beantworten, wie in den Naturwis-
senschaften und der Kunst auch. Zwar strebte Russolo sie zweifellos 
an, da er aber bei einem einmal erlangten Stand nicht zu arbeiten und 
zu denken aufhörte, wechselte sich ihr Kontext und damit auch ihre 
Bedeutung. So sind alle seine Instrumente sind bei ihrer Fertigstel-
lung zunächst als Resultate anzusehen, gelangen bei fortschreitender 
Arbeit und Einsicht aber in den Rang vorläufi ger Realisierungen und 
Modelle, aufgrund und anhand derer weitere Entwicklungen durchge-
führt wurden. Ähnlich wie etwa das DNS-Modell von Watson und Crick 
stellte es bei seiner Fertigstellung den Stand der Forschung dar, ge-
langte aber, nachdem es diesen Status verloren hatte, in verschiedene 
andere Rollen. Die gilt auch für die Instrumente Russolos, vielleicht 
generell für Modelle in künstlerischen Werkprozessen: sie repräsen-
tieren höchstens für kurze Zeiträume den Stand der Kenntnisse, bevor 
sie in den offenen Fundus von zumeist sekundären Refrenzobjekten 
gelangen. Statt von Resultaten sollte daher von Modellen gesprochen 
werden. Kontake zu anderen Künstlern Im Verlauf seiner Arbeit kam 
Russolo neben den futuristischen Künstlern Filippo Tommaso Mari-
netti, Umberto Boccioni, Giacomo Balla usw. in Kontakt mit Maurice 
Ravel, Igor Strawinsky, Arthur Honegger, Piet Mondrian, Tristan Tzara, 
André Breton, Jean Arp, Ferdinand Lèger, Wassily Kandinsky, Amédée 
Ozenfant, Michel Seuphor, Edgar Varèse und anderen. Russolo schuf 
die klangliche Untermalung von Filmen Jean Painlevés, eines Pioniers 
des populärwissenschaftlichen Films. Vermutlich lieferte Russolo die 
Klangkulisse für Filme, die so vielversprechende Titel trugen wie etwa 
„Images mathématiques de la lutte pour la vie" von 1937, Mathemati-
sche Bilder vom Kampf ums Überleben. 9

Zur Einordnung des Schaffens von Russolo

Mindestens vier Quellen sind zu bennen, aus denen Russolo schöpf-
te, im Verlauf seiner Arbeit aber nicht in den Quellgebieten verblieb. 
Russolos Arbeit ist erstens aus der Musik heraus inspiriert. Seine 
familiäre Herkunft und sein frühes Musikstudium weisen ihn als Mu-
siker aus. Damit tritt sein späteres Schaffen in Beziehung zu dem 
Projekt der Loslösung von der Tonika in der Dodekaphonie, wie sie 
Arnold Schönberg und Josef Matthias Hauer entwickelt haben. Sie 
verfolgten das Ziel, die kompositorischen Möglichkeiten zu erweitern, 
indem sie die Einschränkungen aufzuheben versuchten, die von der 
klassischen Harmonielehre auf den Zusammenklang der einzelnen 
Töne ausgingen. Doch während sich Schönberg und Hauser nur von 
der Harmonielehre trennten, sagte sich Russolo, wesentlich radikaler, 
von der Harmonie los und betrat die Welt des Krachs. Neben dieser 
musikhistorischen Einordnung steht zweitens jene in die künstlerische 
Avantgardebewegung des Futurismus. Die Idee der „mouvants corps 
sonores dans l´espace" ist klar dem Kanon der Ideale des Futurismus 
zuzuordnen. Russolo hätte ohne den Futurismus weder ein Manifest 
geschrieben, weder die Entschlossenheit aufgebracht, sich radikal 
gegen die Harmonie zu wenden, noch ein Forum gefunden, seine Ent-
wicklungen vorzuführen und zu diskutieren. Ein weitere Quelle stellen 
drittens die physiologischen akustischen Forschungen von Hermann 
von Helmholtz, Shoei Tanaka, Pietro Blaserna und anderen dar. Inte-
ressanterweise fi nden sich weitreichende Ähnlichkeiten zwischen der 
Konstruktionsweise der Intonarumori, den Versuchaufbauten früher 
Phonoautographen etwa von Pietro Blaserna (Abbildung 9 [Bildun-
terschrift: Versuchsaufbau von Pietro Blaserna zur Speicherung und 
Wiedergabe von Klängen. Ein Schallereignis, das durch den Trichter 
(A) einfällt, setzt die Membran (m) in Bewegung, an der eine Nadel be-
festigt ist. Die schwingende Nadel gräbt ein Spur ein eine Wachsrolle 
(C), die mittels einer Kurbel gedreht wird. Die im Wachs gespeicherte 
Rille kann auf umgekehrtem Wege das Schallereignis wiedergeben. 
Quelle: Blaserna 1875). Auf der Basis dieser Ähnlichkeiten und star-
ken Inhaltlichen 10 Bezüge ist auch hier von einer Quelle für die Idee 
und die Konstruktionsweisen der Intonarumori zu sprechen. Nicht 
zuletzt und insbesondere aber dürften die Bilder der Überschallpara-
boloide Ernst Machs hierbei ausschlaggebend gewesen sein (siehe 
oben). Ein weiteres Feld, das nicht vergessen werden darf, ist viertens 
der Instrumentenbau. Mit einigem Recht könnte man Luigi Russolo 
als Instrumentenbauer bezeichnen. Seine Intonarumori ähneln in ihrer 
Konstruktionsweise nicht nur den Phonoutographen, sondern auch 
Borduninstrumenten wie der Drehleier (Abbildung 10 [Bildunterschrift: 
Drehleier, Frankreich 1859, Musikinstrumentenabteilung; Museum 
Zeughaus; Reiss-Engelhorn-Museen, Mannheim. Wie bei den Rom-
batori wird eine oder mehreren Saiten über eine Reibscheibe geführt, 
die durch eine Kurbel bewegt wird. Das Instrument erzeugt einen 
sogenannten Bordun, einen langanhaltenden Begleitton. Quelle: http://
commons.wikimedia.org/wiki/File:Drehleier_Pajot_1859_rem.jpg). Da-
neben ist Russolos Schaffen, wie erwähnt neben der Erkundung neuer 
Klangwelten auf die Entwicklung eines Instruments fokussiert, mit dem 
man ein möglichst unbegrenztes Lärmerzeugungsspektrum hat. Er 
muss daher als ein Avantgardist vor allem im Bereich des Instrumen-
tenbaus angesehen werden. 

Historische Werke als Beispiele künstlerischer Forschung? Be-
merkungen zu einer prekären Zuschreibung 

Es ist interessant, dass Russolo weder als Musiker, als Maler, noch 
als Physiologe, geschweige denn als Instrumentenbauer zu Ansehen 
gekommen ist. Es liegt vor diesem Hintergrund nahe, zu behaupten, 
dass es letztlich seine Forschungstätigkeit sei, die Russolo aus allen 
diesen Disziplinen hinaus und auf Neuland hineingeführt habe. Dies 
aber würde bedeuten, das Werk Russolos auf eine Weise zu ver-
stehen, wie es historisch nicht gedacht und verstanden worden war. 
Welchen Status haben historische Kunstwerke und Werkprozesse 
für die Frage nach der 11 künstlerischen Forschung? Das Problem 
ist dadurch charakterisiert, dass man ein gerade erst im Entstehen 
begriffenes Konzept: das der künstlerischen Forschung, heranträgt 
an Werke, die teilweise ohne jedes Bewusstsein für diese Dimension 
entstanden sind. Die Diskussionen in der Kunstgeschichte sind alt und 
kontrovers, ob man heutige Deutungsmuster an historische Kunstwer-
ke herantragen kann, ob man es darf bzw. ob man überhaupt daran 
vorbeikommt. Während zum Beispiel Erwin Panofsky, Michael Baxan-
dall und Pierre Bourdieu fordern, man solle die historischen Umstände 
so genau wie möglich erforschen und die eigenen, von aktuellen Ge-
gebenheiten und Wissensinhalten geprägten Sichtweisen zumindest 
möglichst einschränken, vertritt beispielsweise Hans-Georg Gadamer 
eine radikal oppositionäre Ansicht: „Der Text, der historisch verstanden 
wird, wird aus dem Anspruch, Wahres zu sagen, förmlich herausge-
drängt. Indem man die Überlieferung vom historischen Standpunkt 
aus sieht, das heißt sich in die historische Situation versetzt und den 
historischen Horizont zu rekonstruieren versucht, meint man zu ver-
stehen. In Wahrheit hat man den Anspruch grundsätzlich aufgegeben, 
in der Überlieferung für einen selber gültige und verständliche Wahr-
heit zu fi nden." (Gadamer 1990, Band I, 308f) Diese fundamentale 
Kritik an der Vorgabe, das Werk nur so verstehen zu wollen, wie es 
im historischen Zeitraum seiner Herstellung und Betrachtung gemeint 
bzw. gesehen wurde, könnte man als Plädoyer dafür verstehen, das 
Konzept der künstlerischen Forschung unbeirrt auf historische Werke 
und Werkprozesse anzuwenden. Allerdings sind, wie Edgar Wind in 
„Das Experiment und die Metaphysik" ausführt, nicht nur den Natur-
wissenschaften, sondern auch der Geschichte „die Mittel [...] in dem-
selben Maße unbekannt [...], wie die Objekte, die erforscht werden 
sollen. [...] Denn genau wie das physikalische Instrument zugleich 
physikalisches Objekt ist, und daher den Gesetzen unterworfen, die es 
allererst erproben soll, - genau so ist das historische Dokument selbst 
Gegenstand historischer Forschung; denn es hat teil an dem 12 histo-
rischen Leben, das es erschließen hilft. [...] Aber nicht nur, daß diese 
Tatsache als unvermeidlich hingenommen werden muß, - sie muß 
sogar als Notwendige methodische Bedingung gefordert werden. Nur 
wenn das Instrument oder das Dokument eine bestimmte Stelle inner-
halb der physikalischen oder historischen Welt einnehmen, können 
sie uns etwas Authentisches über sie berichten." (Wind 1934 (2001), 
84) In diesem Sinne ist die Frage nach der künstlerischen Forschung 
sowohl eines der historischen Produkte des künstlerischen Schaffens, 
als auch das Deutungsmuster, das wir nun rückwärts in die Geschich-
te projizieren, um diese und andere Werke zu betrachten. Im Sinne 
historiographischer Richtlinien befi nden wir uns angesichts der histori-
schen Kunstwerke und Werkprozesse daher der folgenden Situation: 
Wir unterwerfen sie bewusst der historisch entstandenen Auffassung 
der künstlerischen Forschung, d.h. wir sehen sie so an, als ob sie der 
künstlerischen Forschung zuzurechnen seien, zu dem Zweck, aus ih-
rer Betrachtung zum einen Informationen über die historische Genese 
des Konzepts der künstlerischen Forschung zu gewinnen, zum ande-
ren aber, um für heutige Konzepte und Werke der künstlerischen For-
schung Orientierungspunkte auszumachen. Grundlegende Probleme 
treten dabei solange nicht auf, wie in Erinnerung bleibt, dass es sich 
um eine Als-ob-Auffassung handelt. Mit den Worten Hans Vaihingers: 
"Solange solche Fiktionen ohne das Bewusstsein, dass sie solche 
sind, aufgestellt werden, als Hypothesen, sind es eben falsche Hypo-
thesen; einen eigentlichen Wert erhalten sie erst durch das Bewußt-
sein, dass sie absichtlich vorläufi g gebildete Vorstellungsformen sind 
[...]" (Vaihinger 1927, 27). Wird ein Werk wie dasjenige Russolos bei-
spielsweise durch einen Kunsthistoriker daraufhin untersucht, inwie-
weit es als Vorläufer oder Wegbereiter heutiger Ansätze künstlerischer 
Forschung zu betrachten ist, dann wir es selbst zum Gegenstand von 
Forschung. Bei diesem Prozess der gezielten Befragung treten solche 
Aspekte in den Blick, die durch das 13 Auffassungmodell des Kon-
zepts der künstlerischen Forschung interessant erscheinen. Indem auf 
diese Weise der historische Gegenstand aus einer neuen Perspekti-
ve gesehen wird, verändert er sich, wobei er weniger umgeformt als 
erweitert wird. Die kunsthistorische Forschung konturiert hierbei ein 
historisches Werk als Vorläufer oder Wegbereiter der künstlerischen 
Forschung. Solche konturierende Arbeit ist auch bei Werken der ge-
genwärtigen künstlerischen Forschung notwendig, hier aber ist sie als 
Teil des Werkes selbst anzusehen: Anders als bei einem zeitgenös-
sischen Kunstwerk, das den jeweiligen Interpretationskünsten seiner 
Betrachter im emphatischen Gestus des Verzichts überantwortet wird, 
grenzt die künstlerische Forschung das Feld möglicher Interpretatio-
nen sehr viel stärker ein, und dies geschieht durch gezielte Kontextu-
alisierung, entweder räumlicher, ästhetischer, textlicher oder anderer 
Art. Dies bedeutet letztlich, dass auch heutige Arbeiten der künstleri-
schen Forschung so aufgefasst werden, als ob sie dies seien und ge-
nau dadurch auch als solche konturiert werden. Da hierbei Herstellung 
und Auffassung aber nicht zu verschiedenen Zeitpunkten erfolgen, wie 
dies bei der historischen Untersuchung von Kunstwerken als Objekte 
der künstlerischen Forschung der Fall ist, können wir davon ausge-
hen, dass die Auffassung im Schaffensprozess dem Werk einverleibt 
wird, seine Genese prägt, dadurch als Teil des Werkes angesehen 
und das Werk selbst der künstlerischen Forschung zugerechnet wer-
den kann. 
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Zur Entstehung des Grundgedankens

Russolo wurde entweder am 30.04.1885 (Waterhouse 1980, 347), 
am 01.05.1885 (Prieberg 1958, 124) oder am 07.05.1885 (Bianchi, 
1995, 52) in Portogruaro geboren. Er war der Sohn eines Uhrmachers 
und Organisten, der die örtliche Scuola Filarmonica leitete. Zunächst 
studierte er Violine und Orgel und arbeitete dann als Assistent des 
Restaurators Crivelli bei der Resturierung des Abendmahls-Freskos 
von Leonardo in Mailand, bevor er, im Zuge dieser Arbeiten, im Jahre 
1909 selbst zu malen begann. Bereits zu dieser Zeit spielte der Klang 
eine wichtige Rolle in seinen Gemälden, etwa in La Musica von 1911 
(Abbildung 1 [Bildunterschrift: Luigi Russolo, La Musica, 1911, Öl auf 
Leinwand, 225 x 140 cm, Estorick Collection, London. Ein im Vorder-
grund verschatteter Pianist ist von lachenden, maskenhaften Gesich-
tern umgeben. Lichtführung, konzentrische hellblaue Kreise und ein 
geschwungenes blaues Band setzen die Wirkung der Musik ins Bild. 
Quelle: Tagliapietra, Gasparotto 2006, 153) Viele seiner Arbeiten, etwa 
Dinamismo di un automobile (Abbildung 2 [Bildunterschrift: Luigi Rus-
solo, Dinamismo di un'automobile, 1912-13,Öl auf Leinwand, 104 x 
140 cm. Musée National d'Art Moderne, Centre Georges Pompidou, 
Paris]) von 1912/13, La Rivolta von 1911 oder Dinamismo di un treno 
von 1912 zeigen den ikonischen wie 3 konzeptuellen Einfl uss der Fo-
tografi en von Überschallparaboloiden von Ernst Mach aus dem Jahre 
1889 (Borscheid 2004, 306) (Abbildung 3a und b [Bildunterschrift: Abb. 
2a: Geschossfotografi e von Ernst Mach, Abb. 2b: Schematische Dar-
stellung; beide Darstellung aus: Ernst Mach, Populärwissenschaftliche 
Vorlesungen, 3. Aufl age, Leipzig 1903, S. 365 und 368]). Mach hatte 
mit seinen Fotografi en gezeigt, dass und wie sich Überschallparabo-
loide an Projektilen bilden und durch den Raum bewegen. Sie boten 
ein geeignetes Material für eine Adaption durch die Künstlerbewegung 
des Futurismus, der sich bekanntlich nicht nur der Verherrlichung der 
Dynamik und des Krieges, sondern auch der Durchdringung von Kör-
per und Kunstwerk verschrieben hatte. In den Überschallparaboloiden 
wurde sichtbar, dass der Schall eine plastische, eine skulpturale Qua-
lität besaß, mit der sich besondere Arten von dynamischen Skulpturen 
erschaffen ließen, die auf den Körper und das Ohr eindrangen. Rus-
solos Dinamismo di un automobile greift das Automobil als eines der 
favorisierten Objekte futuristischer Überlegungen auf (vgl. auch Schrö-
der 1984), nimmt es vor allem in seiner akustischen Dimension wahr 
und stellt es in den Kontext der Machschen Versuche. Die Malerei 
spielt bei dieser Verquickung verschiedener Bereiche die Rolle eines 
Labors, einer Petrischale, die es Russolo erlaubte, sein Lebensthema 
zu generieren: die plastische Dimension des Schalls.

Der Grundgedanke

Im Jahre 1913, vier Jahre nach der Veröffentlichung des Futuristi-
schen Manifests, veröffentliche Russolo sein eigenes Manifest mit 
dem Titel „L´arte dei rumori". Russolos Gedankengang war zunächst 
sehr einfach: wenn man Klang als räumliche Form begriff, und man 
sich an die skulpturale Gestaltung dieser Formen machen wollte, 
dann war die klassische musikalische Tonleiter unbrauchbar. Sie ließ 
zwischen dem einen Ton und dem nächsten einen Raum, aus 4 dem 
heraus nichts zu erklingen hatte. Die Tonleiter gewann Material und 
Vokabular durch den Ausschluß jeglicher Zwischentöne. Aus derart 
beschnittenem Material, so folgerte Russolo, waren Klangskulpturen 
nicht formbar. Er folgerte: „È necessario che i questi timbri diventino 
materia astratta , perché si possa foggiare con essi l´opera d´ arte." 
(Russolo 1919, zit. nach Lombardi 1996, 189). Edgar Varèse sprach 
später treffend über „mouvants corps sonores dans l´espace", sich im 
Raum bewegende Klangkörper (Varèse 1930, 6). Mit dem Abschied 
von der Tonleiter war der Abschied von der Harmonie untrennbar ver-
bunden. Russolo musste also die Welt des Lärms betreten und er tat 
dies mit dem Pathos und Nachdruck eines Futuristen.

„Forschungsfelder"

Sofern bei historischen Arbeiten überhaupt von Forschungsarbeiten 
die Rede sein kann (Link: Historische Werke als Beispiele künstleri-
scher Forschung? Bemerkungen zu einer prekären Zuschreibung), so 
können wir bei Russolo drei substantielle Leerstellen ausmachen, mit 
denen er sich konfrontiert sah: Erstens gab es keinerlei Informationen 
über die terra incognita des Lärms, über mögliche Erscheinungsfor-
men, Typologien, Ausdruckswerte, kompositorische Möglichkeiten und 
dergleichen. Zweitens gab es keine Instrumente, mit denen man den 
Lärm hätte erkunden können, ohne die Bedingungen der klassischen 
Instrumente mitzuschleppen. Und drittens gab es keinerlei Notations-
formen, mit denen Lärmkompositionen in einer Partitur aufgeschrieben 
werden konnten.

Arbeiten

Russolo arbeitete auf allen drei „Forschungsfeldern". Er entwickelte 
eine Typologie des Lärms und für jeden Typus ein eigenes Instrument, 
einen eigenen „Intonarumore" (Abbildung 4 [Bildunterschrift: Russolo 
und Francesco Balilla Pratella mit Intonarumori in Russlos Atelier in 
der Via Stoppani in Mailand. Quelle Maffi na 1978, Tafelteil]). Die Inst-
rumente wurden nach dem Lärmtypus 5 benannt, den sie erzeugten. 
Sie hießen Ronzatori (Abbildung 5 [Bildunterschrift: Das Innere eines 
Ronzatore. Quelle: Maffi na 1978, Tafelteil.] Link: Audiodatei Ronzato-
re [Quelle: Die Kunst der Geräusche, Begleit-CD zu Russolo 2000]), 
Ululatori (Link: Audiodatei Ululatore [Quelle: Die Kunst der Geräusche, 
Begleit-CD zu Russolo 2000]), Rombatori, Crepitatori (Link: Abbildung 
a [Bildunterschrift: Rekonstruktion des Mechanismus eines Crepitatore 
von Pietro Verardo. Eine mit einer Membran verbunde Metallsaite wird 
über eine per Handkurbel drehbare hölzerne Scheibe geführt. Die Dre-
hung der Scheibe führt zu einem Ton, der vermittels Drehgeschwin-
digkeit und stufenloser Veränderbarkeit der Saitenspannung jede 
mikrotonale Tonhöhe innerhalb eines Ambitus erzeugen kann. Quelle: 
Tagliapietra, Gasparotto 2006, 194]), Stroppiccitatori, Gorgogliatori 
(Link: Audiodatei Gorgogliatore [Quelle: Die Kunst der Geräusche, Be-
gleit-CD zu Russolo 2000]), Gracidatori (Link: Abbildung b [Bildunter-
schrift: Rekonstruktion des Mechanismus eines Gracidatore von Pietro 
Verardo. Eine mit einer Membran verbunde Metallsaite wird über ein 
per Handkurbel drehbares hölzernes Zahlrad geführt. Die Drehung 
des Rades im Uhrzeigersinn erzeugt maschinengewehrähnliche Ge-
räusche. Quelle: Tagliapietra, Gasparotto 2006, 195]) oder Sibilatori. 
Alle diese Instrumente wurden in Instrumententypen gegliedert: die 
Rombatori, sie besaßen eine Drehscheibe, die Tuonatori, von denen 
nicht mehr bekannt ist, wie sie aufgebaut waren, die Scrosciatori, die 
über eine Saite verfügten, die auf einer Membran aufl ag und per Elek-
troantrieb bewegt wurde und schließlich die Gorgogliatori, bei denen 
eine Metallkugel auf eine Saite aufschlug. Noch im Jahre 1913 fand 
das erste Konzert statt, und zwar im Mailänder Haus von Fillippo Tom-
maso Marinetti, dem Anführer der futuristischen Bewegung. Sechzehn 
Intonarumori kamen zur Anwendung. Russolo hatte die aufgeführten 
Stücke selbst geschrieben und dazu eine grafi sche Notation entwickelt 
(Abbildung 6 [Bildunterschrift: Partitur zu „Risveglio di una città" (1913) 
Quelle: Luigi Russolo: Die Kunst der Geräusche, Mainz 2000]). Sie 
bezieht sich zwar noch auf die klassischen Notenlinien, setzt aber statt 
der Köpfe gerade Linien, die bruchlos die Tonhöhen durchdringen. 
Die hier zu sehende Partitur gehört zu dem Stück „Risveglio di una 
citta" (Link: Audiodatei Risveglio di una città, 1913. [Quelle: Begleit-
CD zu Russolo 2000] Beschreibung: Einem gedehnten Geräusch, das 
zwischen einem Bordunton und einem Trommelwirbel ausbalanciert 
ist, treten nach und nach weitere Klangereignisse hinzu. Zuerst ein in 
mehreren Intensivierungen ansteigender, 6 vergleichsweise harmoni-
scher Ton, anschließend ein sirenenähnlicher, ebenfalls ansteigender 
Klang. Die daraus entstehende Verdichtung wir nochmals ruckartig 
gesteigert durch explosionsartige Geräusche, einem an- und ab-
schwellenden Rauschen und weiteren Tonhöhensteigerungen der an 
zweiter und dritter Stelle einsetzen Intonarumori. Diese werden durch 
ein jähes Abfallen der Klangintensitäten der anderen Instrumente 
kontrapunktiert, in dem sich das nahende Ende des nur 28 Sekunden 
dauernden Stücks ankündigt. Das sukzessive Aussetzen der Instru-
mente wird durch einen kurzen, ansteigenden Ton vollendet. Dem Titel 
zufolge intoniert das Stück das musikalische Ereignis der morgendlich 
ansteigenden Geräuschkulisse einer Stadt, die sich aus der vielfachen 
Überlagerung und Steigerung unterschiedlicher Klangereignisse er-
gibt. „Risveglio di una città" ist der Vater aller Soundscapes.), einem 
der ersten Stücke des sogenannten Bruitismo. Innerhalb von etwa 
fünf Monaten, die seit seinem Manifest vergangen waren, hatte Rus-
solo also nicht nur vier verschiedene Geräuscherzeugungsprinzipien 
gefunden, neun verschiedene und insgesamt sechzehn Intonarumori 
hergestellt, sondern auch eine graphische Notation erfunden und mit 
„Risveglio di una città und „Convegno d´ automobili e d´aeroplani" 
Stücke für Intonarumori geschrieben. Innerhalb kürzester Zeit hatte er 
die Grundlage für sein lebenslanges Arbeiten an der Geräuschkunst 
gelegt. Öffentliche Aufführungen mit den Intonarumori wurden zu In-
szenierungen der futuristischen Bewegung. So fand 1914 im Teatro 
dal Verme in Mailand ein Konzert statt, bei dem Marinetti und andere 
Futuristen auf die „Passatisten" losgingen und eine Saalschlacht in-
szenierten, mutmaßlich zu den Klängen der Intonarumori (Prieberg 
1960, 37, Lombardi 1996, 178). Von einem Konzert in London im 
selben Jahr heisst es in einer Italienischen Tageszeitung: „Il pubblico 
cominciò a intuonare delle canzoni popolari e cantò sino alla fi ne del-
lo spettacolo." (Il Piccolo Della Sera, 17.06.1914, zit. nach Lombardi 
1996, 180) Übersetzt: Das Publikum begann Volkslieder anzustimmen 
und sang bis zum Ende der Vorführung. Jenseits dieses futuristischen 
Spektakels ist Russolos Arbeit aber ernsthaft und zielstrebig. 7

Zielsetzung/Ergebnisse

Von Anfang an bemühte sich Russolo um zweierlei: erstens die Schaf-
fung möglichst unbegrenzter Möglichkeiten bei der Geräuscherzeu-
gung und zweitens die Vereinigung aller seiner technischen Entwick-
lungen in einem Instrument. Man könnte sagen, Russolos Idee sei 
schließlich erfüllt worden durch den Synthesizer oder den Computer. 
Nicht zuletzt durch die Weigerung Russolos, in die faschistische Partei 
einzutreten, wurde er aus der Futuristischen Bewegung ausgeschlos-
sen und widmete sich fortan ganz seinen Entwicklungen auf dem 
Gebiet des Instrumentenbaus. Er arbeitete an der konstruktiven Verei-
nigung der Intonarumori zu einem einzigen Instrument. Zwischen 1920 
und 1924 enstand das erste von vier Modellen des Rumorarmonio 
oder Russolofono aus Teilen einer alten Seilbahn von Thiene (Abbil-
dung 7a und b [Bildunterschrift: 7a: Russolo am Rumorarmonio, Thie-
ne 1924. Quelle: Tagliapietra, Gasparotto 2006, 112; 7b: Postkarte von 
Russolo an Fortunato Depero. Russolo sitzt zwischen zwei Russolo-
foni unterschiedlichen Entwicklungsgrades und vor seinem Gemälde 
La Musica von 1911]). Bis 1925 entwickelte Russolo dann einen Arco 
enarmonico (Link: Audiodatei Arco enarmonico. [Quelle: Die Kunst der 
Geräusche, Begleit-CD zu Russolo 2000]). Weil dieser verloren ist, 
müssen wir uns auf die Beschreibung von Andreas Hoppe beschrän-
ken, bei dem es heißt: „Es handelt sich um einen hohlen Holzzylinder 
mit einer unebenen Oberfl äche, die mit Stoff umwickelt ist. Nach Rus-
solos eigener Aussage streicht man mit dem Bogen an den Stellen 
über die Saite eines beliebigen Streichinstruments, an denen man 
normalerweise die Saite abgreifen würde. Das gesamte Klangerzeu-
gungsystem, bestehend aus Bogen und Instrument, wird beim Strei-
chen derart in Schwingung verstezt, daß die Saite auf beiden Seiten 
des ebenfalls resonierenden Bogens schwingt." (Hoppe 1996, 277) 
Bis zu seinem Tod 1947 arbeitete Russolo an Versuchen eines Piano 
enarmonico, mit dem er seinen Traum eines universellen Geräusch-
töners erfüllen wollte. Ein Demonstrationsmodell aus dem Jahre 1945 
ist das einzige im Original erhaltene Instrument Russolos (Abbildung 8 
[Bildunterschrift: Demonstrationsmodell 8 einer Oktave des enharmo-
nischen Pianos. Quelle: Taglipietra, Gasparotto 2006, 117]) Die Frage 
nach den Resultaten ist schwer zu beantworten, wie in den Naturwis-
senschaften und der Kunst auch. Zwar strebte Russolo sie zweifellos 
an, da er aber bei einem einmal erlangten Stand nicht zu arbeiten und 
zu denken aufhörte, wechselte sich ihr Kontext und damit auch ihre 
Bedeutung. So sind alle seine Instrumente sind bei ihrer Fertigstel-
lung zunächst als Resultate anzusehen, gelangen bei fortschreitender 
Arbeit und Einsicht aber in den Rang vorläufi ger Realisierungen und 
Modelle, aufgrund und anhand derer weitere Entwicklungen durchge-
führt wurden. Ähnlich wie etwa das DNS-Modell von Watson und Crick 
stellte es bei seiner Fertigstellung den Stand der Forschung dar, ge-
langte aber, nachdem es diesen Status verloren hatte, in verschiedene 
andere Rollen. Die gilt auch für die Instrumente Russolos, vielleicht 
generell für Modelle in künstlerischen Werkprozessen: sie repräsen-
tieren höchstens für kurze Zeiträume den Stand der Kenntnisse, bevor 
sie in den offenen Fundus von zumeist sekundären Refrenzobjekten 
gelangen. Statt von Resultaten sollte daher von Modellen gesprochen 
werden. Kontake zu anderen Künstlern Im Verlauf seiner Arbeit kam 
Russolo neben den futuristischen Künstlern Filippo Tommaso Mari-
netti, Umberto Boccioni, Giacomo Balla usw. in Kontakt mit Maurice 
Ravel, Igor Strawinsky, Arthur Honegger, Piet Mondrian, Tristan Tzara, 
André Breton, Jean Arp, Ferdinand Lèger, Wassily Kandinsky, Amédée 
Ozenfant, Michel Seuphor, Edgar Varèse und anderen. Russolo schuf 
die klangliche Untermalung von Filmen Jean Painlevés, eines Pioniers 
des populärwissenschaftlichen Films. Vermutlich lieferte Russolo die 
Klangkulisse für Filme, die so vielversprechende Titel trugen wie etwa 
„Images mathématiques de la lutte pour la vie" von 1937, Mathemati-
sche Bilder vom Kampf ums Überleben. 9

Zur Einordnung des Schaffens von Russolo

Mindestens vier Quellen sind zu bennen, aus denen Russolo schöpf-
te, im Verlauf seiner Arbeit aber nicht in den Quellgebieten verblieb. 
Russolos Arbeit ist erstens aus der Musik heraus inspiriert. Seine 
familiäre Herkunft und sein frühes Musikstudium weisen ihn als Mu-
siker aus. Damit tritt sein späteres Schaffen in Beziehung zu dem 
Projekt der Loslösung von der Tonika in der Dodekaphonie, wie sie 
Arnold Schönberg und Josef Matthias Hauer entwickelt haben. Sie 
verfolgten das Ziel, die kompositorischen Möglichkeiten zu erweitern, 
indem sie die Einschränkungen aufzuheben versuchten, die von der 
klassischen Harmonielehre auf den Zusammenklang der einzelnen 
Töne ausgingen. Doch während sich Schönberg und Hauser nur von 
der Harmonielehre trennten, sagte sich Russolo, wesentlich radikaler, 
von der Harmonie los und betrat die Welt des Krachs. Neben dieser 
musikhistorischen Einordnung steht zweitens jene in die künstlerische 
Avantgardebewegung des Futurismus. Die Idee der „mouvants corps 
sonores dans l´espace" ist klar dem Kanon der Ideale des Futurismus 
zuzuordnen. Russolo hätte ohne den Futurismus weder ein Manifest 
geschrieben, weder die Entschlossenheit aufgebracht, sich radikal 
gegen die Harmonie zu wenden, noch ein Forum gefunden, seine Ent-
wicklungen vorzuführen und zu diskutieren. Ein weitere Quelle stellen 
drittens die physiologischen akustischen Forschungen von Hermann 
von Helmholtz, Shoei Tanaka, Pietro Blaserna und anderen dar. Inte-
ressanterweise fi nden sich weitreichende Ähnlichkeiten zwischen der 
Konstruktionsweise der Intonarumori, den Versuchaufbauten früher 
Phonoautographen etwa von Pietro Blaserna (Abbildung 9 [Bildun-
terschrift: Versuchsaufbau von Pietro Blaserna zur Speicherung und 
Wiedergabe von Klängen. Ein Schallereignis, das durch den Trichter 
(A) einfällt, setzt die Membran (m) in Bewegung, an der eine Nadel be-
festigt ist. Die schwingende Nadel gräbt ein Spur ein eine Wachsrolle 
(C), die mittels einer Kurbel gedreht wird. Die im Wachs gespeicherte 
Rille kann auf umgekehrtem Wege das Schallereignis wiedergeben. 
Quelle: Blaserna 1875). Auf der Basis dieser Ähnlichkeiten und star-
ken Inhaltlichen 10 Bezüge ist auch hier von einer Quelle für die Idee 
und die Konstruktionsweisen der Intonarumori zu sprechen. Nicht 
zuletzt und insbesondere aber dürften die Bilder der Überschallpara-
boloide Ernst Machs hierbei ausschlaggebend gewesen sein (siehe 
oben). Ein weiteres Feld, das nicht vergessen werden darf, ist viertens 
der Instrumentenbau. Mit einigem Recht könnte man Luigi Russolo 
als Instrumentenbauer bezeichnen. Seine Intonarumori ähneln in ihrer 
Konstruktionsweise nicht nur den Phonoutographen, sondern auch 
Borduninstrumenten wie der Drehleier (Abbildung 10 [Bildunterschrift: 
Drehleier, Frankreich 1859, Musikinstrumentenabteilung; Museum 
Zeughaus; Reiss-Engelhorn-Museen, Mannheim. Wie bei den Rom-
batori wird eine oder mehreren Saiten über eine Reibscheibe geführt, 
die durch eine Kurbel bewegt wird. Das Instrument erzeugt einen 
sogenannten Bordun, einen langanhaltenden Begleitton. Quelle: http://
commons.wikimedia.org/wiki/File:Drehleier_Pajot_1859_rem.jpg). Da-
neben ist Russolos Schaffen, wie erwähnt neben der Erkundung neuer 
Klangwelten auf die Entwicklung eines Instruments fokussiert, mit dem 
man ein möglichst unbegrenztes Lärmerzeugungsspektrum hat. Er 
muss daher als ein Avantgardist vor allem im Bereich des Instrumen-
tenbaus angesehen werden. 

Historische Werke als Beispiele künstlerischer Forschung? Be-
merkungen zu einer prekären Zuschreibung 

Es ist interessant, dass Russolo weder als Musiker, als Maler, noch 
als Physiologe, geschweige denn als Instrumentenbauer zu Ansehen 
gekommen ist. Es liegt vor diesem Hintergrund nahe, zu behaupten, 
dass es letztlich seine Forschungstätigkeit sei, die Russolo aus allen 
diesen Disziplinen hinaus und auf Neuland hineingeführt habe. Dies 
aber würde bedeuten, das Werk Russolos auf eine Weise zu ver-
stehen, wie es historisch nicht gedacht und verstanden worden war. 
Welchen Status haben historische Kunstwerke und Werkprozesse 
für die Frage nach der 11 künstlerischen Forschung? Das Problem 
ist dadurch charakterisiert, dass man ein gerade erst im Entstehen 
begriffenes Konzept: das der künstlerischen Forschung, heranträgt 
an Werke, die teilweise ohne jedes Bewusstsein für diese Dimension 
entstanden sind. Die Diskussionen in der Kunstgeschichte sind alt und 
kontrovers, ob man heutige Deutungsmuster an historische Kunstwer-
ke herantragen kann, ob man es darf bzw. ob man überhaupt daran 
vorbeikommt. Während zum Beispiel Erwin Panofsky, Michael Baxan-
dall und Pierre Bourdieu fordern, man solle die historischen Umstände 
so genau wie möglich erforschen und die eigenen, von aktuellen Ge-
gebenheiten und Wissensinhalten geprägten Sichtweisen zumindest 
möglichst einschränken, vertritt beispielsweise Hans-Georg Gadamer 
eine radikal oppositionäre Ansicht: „Der Text, der historisch verstanden 
wird, wird aus dem Anspruch, Wahres zu sagen, förmlich herausge-
drängt. Indem man die Überlieferung vom historischen Standpunkt 
aus sieht, das heißt sich in die historische Situation versetzt und den 
historischen Horizont zu rekonstruieren versucht, meint man zu ver-
stehen. In Wahrheit hat man den Anspruch grundsätzlich aufgegeben, 
in der Überlieferung für einen selber gültige und verständliche Wahr-
heit zu fi nden." (Gadamer 1990, Band I, 308f) Diese fundamentale 
Kritik an der Vorgabe, das Werk nur so verstehen zu wollen, wie es 
im historischen Zeitraum seiner Herstellung und Betrachtung gemeint 
bzw. gesehen wurde, könnte man als Plädoyer dafür verstehen, das 
Konzept der künstlerischen Forschung unbeirrt auf historische Werke 
und Werkprozesse anzuwenden. Allerdings sind, wie Edgar Wind in 
„Das Experiment und die Metaphysik" ausführt, nicht nur den Natur-
wissenschaften, sondern auch der Geschichte „die Mittel [...] in dem-
selben Maße unbekannt [...], wie die Objekte, die erforscht werden 
sollen. [...] Denn genau wie das physikalische Instrument zugleich 
physikalisches Objekt ist, und daher den Gesetzen unterworfen, die es 
allererst erproben soll, - genau so ist das historische Dokument selbst 
Gegenstand historischer Forschung; denn es hat teil an dem 12 histo-
rischen Leben, das es erschließen hilft. [...] Aber nicht nur, daß diese 
Tatsache als unvermeidlich hingenommen werden muß, - sie muß 
sogar als Notwendige methodische Bedingung gefordert werden. Nur 
wenn das Instrument oder das Dokument eine bestimmte Stelle inner-
halb der physikalischen oder historischen Welt einnehmen, können 
sie uns etwas Authentisches über sie berichten." (Wind 1934 (2001), 
84) In diesem Sinne ist die Frage nach der künstlerischen Forschung 
sowohl eines der historischen Produkte des künstlerischen Schaffens, 
als auch das Deutungsmuster, das wir nun rückwärts in die Geschich-
te projizieren, um diese und andere Werke zu betrachten. Im Sinne 
historiographischer Richtlinien befi nden wir uns angesichts der histori-
schen Kunstwerke und Werkprozesse daher der folgenden Situation: 
Wir unterwerfen sie bewusst der historisch entstandenen Auffassung 
der künstlerischen Forschung, d.h. wir sehen sie so an, als ob sie der 
künstlerischen Forschung zuzurechnen seien, zu dem Zweck, aus ih-
rer Betrachtung zum einen Informationen über die historische Genese 
des Konzepts der künstlerischen Forschung zu gewinnen, zum ande-
ren aber, um für heutige Konzepte und Werke der künstlerischen For-
schung Orientierungspunkte auszumachen. Grundlegende Probleme 
treten dabei solange nicht auf, wie in Erinnerung bleibt, dass es sich 
um eine Als-ob-Auffassung handelt. Mit den Worten Hans Vaihingers: 
"Solange solche Fiktionen ohne das Bewusstsein, dass sie solche 
sind, aufgestellt werden, als Hypothesen, sind es eben falsche Hypo-
thesen; einen eigentlichen Wert erhalten sie erst durch das Bewußt-
sein, dass sie absichtlich vorläufi g gebildete Vorstellungsformen sind 
[...]" (Vaihinger 1927, 27). Wird ein Werk wie dasjenige Russolos bei-
spielsweise durch einen Kunsthistoriker daraufhin untersucht, inwie-
weit es als Vorläufer oder Wegbereiter heutiger Ansätze künstlerischer 
Forschung zu betrachten ist, dann wir es selbst zum Gegenstand von 
Forschung. Bei diesem Prozess der gezielten Befragung treten solche 
Aspekte in den Blick, die durch das 13 Auffassungmodell des Kon-
zepts der künstlerischen Forschung interessant erscheinen. Indem auf 
diese Weise der historische Gegenstand aus einer neuen Perspekti-
ve gesehen wird, verändert er sich, wobei er weniger umgeformt als 
erweitert wird. Die kunsthistorische Forschung konturiert hierbei ein 
historisches Werk als Vorläufer oder Wegbereiter der künstlerischen 
Forschung. Solche konturierende Arbeit ist auch bei Werken der ge-
genwärtigen künstlerischen Forschung notwendig, hier aber ist sie als 
Teil des Werkes selbst anzusehen: Anders als bei einem zeitgenös-
sischen Kunstwerk, das den jeweiligen Interpretationskünsten seiner 
Betrachter im emphatischen Gestus des Verzichts überantwortet wird, 
grenzt die künstlerische Forschung das Feld möglicher Interpretatio-
nen sehr viel stärker ein, und dies geschieht durch gezielte Kontextu-
alisierung, entweder räumlicher, ästhetischer, textlicher oder anderer 
Art. Dies bedeutet letztlich, dass auch heutige Arbeiten der künstleri-
schen Forschung so aufgefasst werden, als ob sie dies seien und ge-
nau dadurch auch als solche konturiert werden. Da hierbei Herstellung 
und Auffassung aber nicht zu verschiedenen Zeitpunkten erfolgen, wie 
dies bei der historischen Untersuchung von Kunstwerken als Objekte 
der künstlerischen Forschung der Fall ist, können wir davon ausge-
hen, dass die Auffassung im Schaffensprozess dem Werk einverleibt 
wird, seine Genese prägt, dadurch als Teil des Werkes angesehen 
und das Werk selbst der künstlerischen Forschung zugerechnet wer-
den kann. 
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Schwarzbäuchige Fruchtfl iege 
(Drosophila melanogaster) 

Videogramme Experimentalsysteme: 
Forschungsfragen und Versuchsanordnungen
Hannes Rickli

Experimentator/Leiter des Experiments: Dr. Steven N. Fry 
Forschungseinrichtung: Institut für Neuroinformatik, Universität Zü-
rich und ETH Zürich 
Zeitraum des Experiments: ab April 2006 
Publikationen s. http://fl y.ini.uzh.ch 

Forschungsfrage: 
Wie Tiere ihre Bewegungen in der natürlichen Umgebung kontrollieren 
ist sowohl für die Erforschung neuronaler Steuervorgänge von Interes-
se, als auch für die Umsetzung biologischer Regelprinzipien in Mikro-
robotern. Untersuchungen über rückgekoppelte Kontrollmechanismen 
im Flug von Insekten sind für Studien am Schnittpunkt von Neuro- und 
Ingenieurwissenschaften besonders interessant, weil diese Tiere ex-
perimentell gut zugänglich sind. In der Arbeitsgruppe von Steven N. 
Fry dient die Fruchtfl iege Drosophila melanogaster als Modellorganis-
mus. Ziel dieser Forschung ist es, motorische und neuronale Abläufe 
umfassend von den im Flug gegebenen sensorischen (z.B. visuellen 
und mechanischen) Reizen bis zu den einzelnen Flügelbewegungen 
zu erschliessen. 

Versuchsanordnung: 
Ausgangspunkt der Versuche ist die Beobachtung, dass die Flie-
ge eine bevorzugte Geschwindigkeit einzuhalten sucht, die sie über 
die optische Wahrnehmung kontrolliert. Um die neuromotorischen 
Grundlagen dieses refl exiven Verhaltens zu untersuchen, wurde eine 
Versuchsanordnung eingerichtet, in der die visuelle Reizumgebung 
automatisch und in Echtzeit gesteuert werden kann. Die Anordnung 
besteht aus einem Windkanal kombiniert mit einem 3D Tracking-Sys-
tem zur Verfolgung der Position der Fliege im freien Flug. Fliegen wer-
den jeweils einzeln in den Windkanal eingelassen, wo sie angelockt 
von Essigduft gegen einen Stadt Zürich Kultur Helmhaus Limmatquai 
31 8001 Zürich Tel. 044 251 61 77 Fax 044 261 56 72 www.helmhaus.
org 2 / 6 verwirbelungsfreien Luftstrom anfl iegen. Ihre Fluggeschwin-
digkeit wird dabei von einem variablen, auf die Seitenwände projizier-
ten grafi schen Muster gesteuert. 
Während den Beschleunigungsmanövern ändert die Drosophila ihre 
Körperlage ähnlich einem Helikopter, wozu sie zusätzlich mechanische 
Sinnesreize über die Körperbewegung verarbeitet. Um dieses Phä-
nomen im Zusammenspiel mit dem optischen Fluss zu untersuchen, 
ist zusätzlich eine Hochgeschwindigkeitskamera installiert, welche die 
Körperlage der Fliege mit 1000 Bildern pro Sekunde misst («Frucht-
fl iege #1, fi rst tests»). Die Zusammenführung dieser Daten mit denje-
nigen von Position und Fluggeschwindigkeit bildet die Grundlage, das 
Flugverhalten und seine Kontrolle in quantitative Modelle zu fassen. 

Um die verschiedenen optischen Mess- und Steuerungskomponenten 
aufeinander abzustimmen, wurde in der Aufbauphase des Experimen-
talsystems das Insekt simuliert mit einer kleinen schwarzen Fläche, 
aufgemalt auf eine lichtdurchlässige Folie, die sich im Luftstrom des 
Windkanals bewegte («Fruchtfl iege #2, dot in tunnel»). 
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Roter Knurrhahn (Trigla lucerna) und RemOs1 
(Unterwasserstation)

Experimentator/Leiter des Experiments: PD Dr. Philipp Fischer 
Forschungseinrichtung: Universität Konstanz (bis Januar 2007), 
Biologische Anstalt Helgoland/ Alfred-Wegener-Institut für Polar- und 
Meeresforschung (ab Februar 2007) 
Zeitraum des Experiments: ab Juli 2006 
Publikationen s.: www.awi.de/People/show?pfi scher 

Forschungsfrage: 
Viele Fischarten produzieren Töne in unterschiedlichsten Frequenzbe-
reichen. Töne transportieren in der Regel hoch komplexe Informatio-
nen und es darf daher angenommen werden, dass die Lautproduktion 
bei Fischen für die intra- oder interspezifi sche Kommunikation (inner-
halb der gleichen oder zwischen verschiedenen Arten) verwendet wird. 
Zunächst ist die Lautproduktion in Konstanz an einer Süsswasser-Dor-
schart, der Trüsche Lota lota, untersucht worden. Nach dem Umzug 
des Experimentalsystems in die Biologische Anstalt Helgoland wird 
nun mit dem Roten Knurrhahn Trigla lucerna als Versuchstier gearbei-
tet. Ziel der Untersuchung ist es, die zur Kommunikation dienenden 
Töne zu identifi zieren und diese mit dem Verhalten der Tiere in der 
Situation sowohl im Labor wie auch später im offenen Meer zu korre-
lieren. 

Versuchsanordnung: 
Der Laborversuch fi ndet im Besucheraquarium der Nordseeinsel Hel-
goland statt, die Arena hat eine Grundfl äche von 1.90 m x 1.80 m. Der 
Wasserstand im Becken ist variabel, Wassereinlass und Luftzufuhr 
sind an einer Seitenwand befestigt. Das Becken wird nachts von Inf-
rarot-Lichtquellen ausgeleuchtet. An der Decke zentral über dem Be-
cken ist eine Infrarot- Videokamera montiert, ebenfalls von der Decke, 
in eine Ecke versetzt, hängt ein Unterwassermikrophon (Hydrophon) 
herab, etwa zwanzig Zentimeter über dem Grund. Bild- und Tonsig-
nale werden in einem Nebenraum über viele Monate hinweg während 
24 Stunden pro Tag als Audio- und Videodateien auf einer Computer-
festplatte aufgezeichnet. Zentrales Element der Versuche ist ein Bio-
akustikfi lter, der die Daten aufgrund von Algorithmen auswertet und 
Fischtöne von Rauschen und Störgeräuschen unterscheidet. In Feld-
versuchen setzt zukünftig die Unterwasserstation RemOs1 die gewon-
nenen Erkenntnisse aus dem Labor um zur Beobachtung natürlicher 
Fischhabite in der Nordsee. Sie wird neben Audio- und Videosignalen 
auch Messungen von Strömungen, Lichtverhältnissen und Temperatu-
ren per Funk nach Helgoland übermitteln sowie Stereofotografi en von 
Fischschwärmen liefern. Zum gleichen Zweck registrierte sie 2004-
2006 im Bodensee das Verhalten von Jungbarschen, aufgehängt an 
einer Boje ca. 8 m unter Wasserspiegel («RemOs1 »). 
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Varroa (Varroa jacobsoni Oud.) 

Experimentator/Leiter des Experiments: Matthias Rickli 
Forschungseinrichtung: Zentrum für Bienenforschung der For-
schungsanstalt Agroscope Liebefeld- Posieux, Liebefeld-Bern 
Zeitraum des Experiments: 1992-1993 
Publikation: Rickli, Matthias: Chemostimuli involved in host fi n-
ding and recognition in Varroa jacobsoni Oud., a honeybee parasite. 
Neuchâtel: Université de Neuchâtel 1994 (Dissertation) 

Forschungsfrage: 
Die Milbe Varroa jacobsoni Oudemans 1904 ist ein etwa 1 mm gros-
ser Bienenparasit, der sich chemisch, nach Geruch und Geschmack 
orientiert. Ursprünglich aus Ostasien stammend, gelangte sie Ende 
der 1980er-Jahre in die Schweiz. Die Varroa pfl anzt sich in den ver-
deckelten Wabenzellen im Bienenstock fort und ernährt sich zunächst 
von der Hämolymphe (Blut) der Bienenlarven und später der Arbei-
terbienen. Dort setzt sie sich zwischen den Chitinplatten fest. Von der 
Varroatose befallene Bienenvölker sind vermindert produktiv (Bestäu-
bung von Blütenpfl anzen, Honig) und sterben ohne Behandlung innert 
5 Jahren, was neben den ökonomischen Folgen für die Landwirtschaft 
vor allem ökologische Folgen hat (Bodenerosion infolge geringerer 
Bewachsung von Stickstoff einbringenden Pfl anzen). Konventionell 
wird die Varroatose durch Abbrennen chemischer Medikamente im 
Bienenstock bekämpft, deren toxische Nebenwirkungen schlecht zu 
kontrollieren sind. Die Voraussetzungen für eine biologische «Milben-
falle» sollten experimentell geklärt werden: 1). Nachweise einer Ge-
ruch- und Geschmackorientierung unter Laborbedingungen und 2). 
Beschreibung und Test der Substanzen, nach welchen sich die Milben 
orientieren. 

Versuchsanordnung: 
Bei der Geschmackorientierung «ertastet» die Varroa den Reizstoff 
mit dem zum Sinnesorgan ausgebildeten ersten Beinpaar. Zur Un-
tersuchung der Geschmackorientierung diente eine Zonenmembran. 
Die Versuchsanordnung bestand aus einem Wasserbad, das ein mit 
Wasser gefülltes Honigglas konstant auf 32ºC hielt. Der ausgeschnit-
tene Metalldeckel des Honigglases fi xierte eine auf der inneren Was-
seroberfl äche aufgespannte organische und feuchtigkeitsdurchlässige 
Membran, auf deren Unterseite ringförmige Zonen aufgezeichnet wa-
ren. Auf der Oberseite markierte der Forscher die Zone des mittleren 
Rings nacheinander mit verschiedenen Teststoffen. Die Milben wur-
den im Zentrum der Membran abgesetzt, wo sie ihre Suche nach der 
Reizquelle begannen. Löste der Reiz eine positive Wahrnehmung aus, 
verblieb der Parasit längere Zeit in der markierten Zone, wenn nicht, 
verliess er diese. Vertikal über der Membran befand sich eine Videoka-
mera, die die Varroaläufe für die nachträgliche statistische Auswertung 
aufzeichnete (Zonenüberschreitungen, Grenzkontakte, Laufrichtun-
gen, Aufenthaltsdauern etc.). 
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Honigbiene (Apis mellifera) 

Experimentator/Leiter des Experiments: Steven N. Fry 
Forschungseinrichtung: Zoologisches Institut Universität Zürich 
Zeitraum des Experiments: 1995-1998 
Publikation: Fry, Steven N.: Goal-Navigation in Honey Bees, Universi-
tät Zürich 1999 (Dissertation). Weitere Publikationen 2002 und 2005 s. 
http://fl y.ini.uzh.ch 

Forschungsfrage: 
Honigbienen fl iegen weit entfernte Futterstellen an. Dabei benützen 
sie u.a. Landmarken zur visuellen Orientierung. In seiner Dissertation 
befragte Steven N. Fry die dieser Leistung zugrunde liegenden Me-
chanismen und Strategien. Aufgrund von Messungen von Zielfl ügen 4 
/ 6 entwarf er ein Modell, das die Orientierungsleistungen der Honig-
biene in einfachen und komplexeren visuellen Umgebungen erklärt. 
Flugmuster wie z.B. Suchfl üge und stereotype Anfl üge lassen sich mit 
verschiedener Gewichtung der einzelnen Elemente des Modells ver-
stehen. Ferner konnte gezeigt werden, wie durch Lernvorgänge die 
Bienen ein ursprüngliches Suchmuster sukzessiv durch einen schnel-
len und verlässlichen Zielfl ug ersetzten. 

Versuchsanordnung: 
Die Grundausstattung zur Beobachtung von Zielfl ügen bildete eine 
zylinderförmige Flugkammer aus lichtdurchlässigem textilem Materi-
al. Ihre Abmessungen in Höhe und Durchmesser betrugen je 2.4 m. 
Mehrere Einfl uglöcher wurden in die ca. 30 cm hohe, auf dem runden 
Boden aufstehende Seitenwand gebohrt und auf der Innenseite des 
Versuchsraums mit einem kleinen Podest versehen. Der helle Boden 
war mit zufällig verteilten rosafarbenen Punkten aus Papier visuell 
strukturiert. Anfänglich wurde die gesamte Arena von oben mit ei-
ner Standard-Videokamera (Panasonic F10, ausgerüstet mit einem 
Weitwinkelobjektiv) gefi lmt. Ein Videorecorder nahm die Flüge auf 
und überspielte sie zur Auswertung an einen Computer. Bevor jedoch 
Messungen vorgenommen werden konnten, wurden die Bienen so 
dressiert, dass sie das Podest beim Eintrittsloch in die Arena fl iegend 
verliessen. Dies geschah mittels eines mobilen Futterbehälters mit 
Zuckerwasser, der in immer grösseren Entfernungen vom Einfl ugloch 
präsentiert wurde. Nachdem die Bienen gelernt hatten, das auf der 
gegenüberliegenden Seite der Arena gelegene Futter anzusteuern, 
erhielten sie zur Orientierung Landmarken in der Nähe des Zieles dar-
geboten in Form von Zylindern und Papierquadraten unterschiedlicher 
Farben und Formate. 
In einer weiteren Phase entwickelte Fry zusammen mit Martin Bichsel 
das Videosystem Trackit, das fl iegende Insekten aufgrund von Kon-
trastverhältnissen computergesteuert verfolgte und später in weite-
ren Versuchen verfeinert wurde (Vrgl. «Stechmücke», «Ormia» und 
«Fruchtfl iege»). 
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Gemeine Stechmücke (Culex pipiens) 

Experimentator/Leiter des Experiments: Steven N. Fry 
Forschungseinrichtung: Bioakustisches Labor, Zoologisches Institut 
Universität Zürich 
Zeitraum des Experiments: 1999 
Publikationen: Fry SN, Bichsel M, Müller P and Robert D (2000) 
Tracking of fl ying insects using pan-tilt cameras. J Neurosci Methods 
101, 59-67; Fry SN, Müller P, Baumann H-J, Straw AD, Bichsel M and 
Robert D (2004) Context-dependent stimulus presentation to freely 
moving animals in 3D J Neurosci Methods 135, 149-157 

Forschungsfrage: 
MückenmaÅNnnchen der Gattung Culex pipiens orientieren sich in 
ihrem Reproduktionsverhalten am Ton der Flügelbewegungen des 
Mückenweibchens. Vom fl iegenden Weibchen angelockt, lokalisieren 
sie es im freien Flug. Diese Lokalisationsleistung sollte experimentell 
untersucht werden. Im Hintergrund stand die hypothetische Frage, ob 
Reproduktionszyklen von Krankheiten übertragenden Fluginsekten 
durch akustische Fallen unterbrochen werden könnten, indem im be-
troffenen Gebiet aufgestellte Lautsprecher das dem Flugton des Weib-
chens nachempfundene Locksignal aussenden. Die MückenmaÅNnn-
chen würden dann die Lautsprecher als Ziel orten. Dort angekommen, 
könnten sie auf einfache und biologische Weise «entsorgt» werden.

Versuchsanordnung 
Die Flugarena war in einem schallgedämmten und am Boden mit 
schwarzen Tüchern ausgekleideten Raum eingerichtet. Die Arena 
defi nierten Moskitonetze (Länge 4.5 m, Breite 2.6 m, Höhe 3.0 m). An 
der Decke waren zwei Infrarot-Videokameras montiert. Auf der einen 
5 / 6 Seite des Versuchsraums befand sich ein Lautsprecher auf Kopf-
höhe, auf der gegenüberliegenden Seite in einer Entfernung von ca. 
70 cm, ein Gefäss mit einem Schwarm männlicher Mücken. Aus die-
sem Behälter fl ogen einzelne MückenmaÅNnnchen in die Arena, an-
gelockt von einem Reizsignal aus dem Lautsprecher. Die Flugbahn in 
Richtung Schallquelle erfasste das computergesteuerte Videosystem 
Trackit 3D aufgrund von Helligkeitskontrasten. Zur Auswertung wurden 
die Messdaten der Flugspuren grafi sch dargestellt. Aus den Grafi ken 
liessen sich Muster des Flugverhaltens ablesen und interpretieren.

Eine Herausforderung stellte neben der Arbeit in der Dunkelheit (die 
Stechmücke ist dämmerungsaktiv) die Minimierung von Fehlern in den 
Messreihen dar. Fehlerquellen waren etwa Mücken, die den Ziellaut-
sprecher nicht erreichten und später bei anderen Messungen zufällig 
das Bildfeld der Kameras durchquerten. Der Experimentator lockte sie 
mit einer Stimmgabel an, deren Schwingungen den Flugton simulier-
ten, sog sie mit dem Mund in einen Schlauch auf und brachte sie in 
den Container zurück. 
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Ormia (Ormia ochraceae) 

Experimentator/Leiter des Experiments: Pie Müller (Doktorand), 
Daniel Robert (Leiter) 
Forschungseinrichtung: Bioakustisches Labor, Zoologisches Institut 
Universität Zürich 
Zeitraum des Experiments: 2000 
Publikation: Robert, Daniel; Müller, Pie: Death comes suddenly to the 
unprepared: singing crickets, call fragmentation, and parasitoid fl ies. 
In: Behavioral Ecology Vol. 13 No. 5 2002 (S. 598-606) 

Forschungsfrage: 
Weibchen der parasitären Fliege Ormia ochracea orten mit hoher 
räumlicher Präzision Grillen - den Wirt ihrer Larven. Im Dunkeln de-
tektieren und lokalisieren sie die Grillenmännchen anhand des Gril-
lengesangs, fl iegen dorthin und setzen ihre Larven ab, die dann die 
Grille befallen. Obwohl frühere Studien zeigten, dass die Fliege über 
ein sehr gutes Richtungshören verfügt, ist bisher unbekannt, wie die 
Fliege ihren Wirt im Dunkeln aufsucht. Mittels 3DFlugbahnanalysen 
untersuchte Pie Müller in seiner Dissertation, wie die Fliegenweibchen 
diese Lokalisationsaufgabe lösen.  

Versuchsanordnung: 
An der Decke der Flugarena (Ausstattung und Masse s. «Stechmü-
cke») waren zwei Videokameras mit beweglicher Optik installiert. Am 
Boden befanden sich auf der einen Seite zwei Lautsprecher, auf der 
gegenüberliegenden Seite wurde die Fliege für den Start des Flugtests 
auf einem Podest platziert. Ausserhalb der Flugarena standen zwei 
Computer. Mit dem Videosystem, Trackit Stereo wurden die Flugbah-
nen der Fliegen in Echtzeit erfasst. Zwei computergesteuerte Infrarot-
Videokameras folgten der Fliege aufgrund des Helligkeitskontrastes 
und berechneten alle 20 Millisekunden die 3D-Position der Fliege. Die-
se Information wurde kontinuierlich auf einen zweiten Rechner über-
tragen. Auf diesem Rechner wurden die Daten online verarbeitet und 
verschiedene Grillentöne über die beiden Lautsprecher abgespielt, an 
denen sich die Fliege orientierte. Zur Auswertung der Messdaten stell-
te der Computer Grafi ken dar, die die Verknüpfung akustischer und 
räumlicher Positionsdaten als Flugspuren vertikal und lateral zeigten. 
Eine Vielzahl solcher Grafi ken diente dem Experimentator dazu, Flug-
muster zu erkennen und zu interpretieren. Gearbeitet wurde in völliger 
Dunkelheit (die Ormia ist nachtaktiv). Entwischte Insekten wurden mit 
der Stirnlampe lokalisiert und mit einem an einem Stock befestigten 
Plastic- Röhrchen eingesammelt. Ebenfalls musste der mit Textilien 
ausgelegte Boden vor jedem Versuch von Staubpartikeln gereinigt 
werden, damit deren Refl exe nicht die Videokameras während Mes-
sungen von Insektenfl ügen irritierten. 
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Afrikanischer Buntbarsch (Astatotilapia burtoni) 

Experimentator/Leiter des Experiments: Prof. Dr. Hans A. Hofmann 
Forschungseinrichtung: Section of Integrative Biology, University of 
Texas at Austin 
Zeitraum des Experiments: ab 1998 
Publikationen s.: http://cichlid.biosci.utexas.edu/ 

Forschungsfrage: 
Die Forschungsgruppe untersucht die hormonalen und genetischen 
Mechanismen, die dem Sozialverhalten und seiner Evolution zugrunde 
liegen anhand von Buntbarscharten, die in den grossen Seen Ostaf-
rikas, vor allem dem Tanganjikasee, leben. Deren ausgeprägtes So-
zialverhalten macht sie zu einem beliebten Modellsystem der moder-
nen Biologie: Die Männchen wechseln im Laufe ihres Lebens häufi g 
von territorialem Verhalten zu nichtterritorialem Verhalten und zurück. 
Während der territorialen Phase sind sie dominant, grösser, haben 
ausgereifte Geschlechtsorgane und reproduzieren sich. Dazu sind 
sie bunt gefärbt, was sie für Fressfeinde auffällig macht und andere 
Buntbarschmännchen zum Revierkampf animiert. Verlieren sie durch 
solche Kämpfe oder Umweltereignisse wie Stürme oder durchziehen-
de Nilpferde ihr Territorium, werden sie wieder unfruchtbar, kleiner und 
farblos. 

Versuchsordnung: 
Wichtige Komponenten der Forschungsanlage sind neben Apparaten 
zur Analyse von molekularen Proben, Proteinuntersuchungen oder 
der Herstellung von Expressionsanalysen von Tausenden von Genen 
(Microarray) ein Tiefkühlschrank zur Aufbewahrung von Gewebeund 
DNS/RNS-Proben. In diesem analogen Archiv lagern Samples, die 
anlässlich der alle paar Jahre unternommen Feldforschung in Kigoma 
am Tanganjikasee zur UÅNberprüfung der Labordaten gewonnen wer-
den. Ein weiteres Kernstück sind die in vier Räumen untergebrachten 
Aquarienanlagen unterschiedlicher Grösse, in denen mehr als ein-
tausend Buntbarsche gehalten und gefi lmt werden («Buntbarsch #2, 
Videoinsight»). 
Ein zentrales Verhaltensexperiment untersucht den Zusammenhang 
zwischen dem Reproduktionszyklus des Fischweibchens und der Wahl 
eines Männchens zur Befruchtung seiner Eier. Neben der Quantifi zie-
rung von videografi erten Verhaltensweisen fi nden sich in den Daten 
auch Hinweise auf bestimmte Zeitpunkte, an denen Veränderungen 
der Hormone einsetzen. Um diese zu messen, werden die Weibchen 
für kurze Zeit in ein kleineres Glas gesetzt, wo sie Spuren von Hormo-
nen durch die Kiemen an das Wasser abgeben, die dann immunoche-
misch gemessen werden. Auf dem Server «cichlid.biosci.utexas.edu» 
werden alle aus analogen und digitalen Versuchreihen gewonnen 
Daten zusammengeführt und zur Interpretation in gegenseitige Zu-
sammenhänge gebracht («Buntbarsch#1, Mirrorserver»). Präsidialde-
partement 

Videogramme
Hannes Rickli



Archive

Title / Keyword

Artist / Author

SponsorsAbout

2010-2
2010-1
2009-4
2009-3
2009-2
2009-1

Journal for Artistic Research

SBASRC

Beitrag
Ausstellungen
Presse

743

1 Schwarzbäuchige Fruchtfl iege (Drosophila melanogaster)
2 Roter Knurrhahn (Trigla lucerna) und RemOs1 (Unterwasserstation)
3 Varroa (Varroa jacobsoni Oud.)
3 Honigbiene (Apis mellifera)
4 Gemeine Stechmücke (Culex pipiens)
5 Ormia (Ormia ochraceae) 
6 Afrikanischer Buntbarsch (Astatotilapia burtoni)

1/6 
Schwarzbäuchige Fruchtfl iege 
(Drosophila melanogaster) 

Videogramme Experimentalsysteme: 
Forschungsfragen und Versuchsanordnungen
Hannes Rickli

Experimentator/Leiter des Experiments: Dr. Steven N. Fry 
Forschungseinrichtung: Institut für Neuroinformatik, Universität Zü-
rich und ETH Zürich 
Zeitraum des Experiments: ab April 2006 
Publikationen s. http://fl y.ini.uzh.ch 

Forschungsfrage: 
Wie Tiere ihre Bewegungen in der natürlichen Umgebung kontrollieren 
ist sowohl für die Erforschung neuronaler Steuervorgänge von Interes-
se, als auch für die Umsetzung biologischer Regelprinzipien in Mikro-
robotern. Untersuchungen über rückgekoppelte Kontrollmechanismen 
im Flug von Insekten sind für Studien am Schnittpunkt von Neuro- und 
Ingenieurwissenschaften besonders interessant, weil diese Tiere ex-
perimentell gut zugänglich sind. In der Arbeitsgruppe von Steven N. 
Fry dient die Fruchtfl iege Drosophila melanogaster als Modellorganis-
mus. Ziel dieser Forschung ist es, motorische und neuronale Abläufe 
umfassend von den im Flug gegebenen sensorischen (z.B. visuellen 
und mechanischen) Reizen bis zu den einzelnen Flügelbewegungen 
zu erschliessen. 

Versuchsanordnung: 
Ausgangspunkt der Versuche ist die Beobachtung, dass die Flie-
ge eine bevorzugte Geschwindigkeit einzuhalten sucht, die sie über 
die optische Wahrnehmung kontrolliert. Um die neuromotorischen 
Grundlagen dieses refl exiven Verhaltens zu untersuchen, wurde eine 
Versuchsanordnung eingerichtet, in der die visuelle Reizumgebung 
automatisch und in Echtzeit gesteuert werden kann. Die Anordnung 
besteht aus einem Windkanal kombiniert mit einem 3D Tracking-Sys-
tem zur Verfolgung der Position der Fliege im freien Flug. Fliegen wer-
den jeweils einzeln in den Windkanal eingelassen, wo sie angelockt 
von Essigduft gegen einen Stadt Zürich Kultur Helmhaus Limmatquai 
31 8001 Zürich Tel. 044 251 61 77 Fax 044 261 56 72 www.helmhaus.
org 2 / 6 verwirbelungsfreien Luftstrom anfl iegen. Ihre Fluggeschwin-
digkeit wird dabei von einem variablen, auf die Seitenwände projizier-
ten grafi schen Muster gesteuert. 
Während den Beschleunigungsmanövern ändert die Drosophila ihre 
Körperlage ähnlich einem Helikopter, wozu sie zusätzlich mechanische 
Sinnesreize über die Körperbewegung verarbeitet. Um dieses Phä-
nomen im Zusammenspiel mit dem optischen Fluss zu untersuchen, 
ist zusätzlich eine Hochgeschwindigkeitskamera installiert, welche die 
Körperlage der Fliege mit 1000 Bildern pro Sekunde misst («Frucht-
fl iege #1, fi rst tests»). Die Zusammenführung dieser Daten mit denje-
nigen von Position und Fluggeschwindigkeit bildet die Grundlage, das 
Flugverhalten und seine Kontrolle in quantitative Modelle zu fassen. 

Um die verschiedenen optischen Mess- und Steuerungskomponenten 
aufeinander abzustimmen, wurde in der Aufbauphase des Experimen-
talsystems das Insekt simuliert mit einer kleinen schwarzen Fläche, 
aufgemalt auf eine lichtdurchlässige Folie, die sich im Luftstrom des 
Windkanals bewegte («Fruchtfl iege #2, dot in tunnel»). 
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Roter Knurrhahn (Trigla lucerna) und RemOs1 
(Unterwasserstation)

Experimentator/Leiter des Experiments: PD Dr. Philipp Fischer 
Forschungseinrichtung: Universität Konstanz (bis Januar 2007), 
Biologische Anstalt Helgoland/ Alfred-Wegener-Institut für Polar- und 
Meeresforschung (ab Februar 2007) 
Zeitraum des Experiments: ab Juli 2006 
Publikationen s.: www.awi.de/People/show?pfi scher 

Forschungsfrage: 
Viele Fischarten produzieren Töne in unterschiedlichsten Frequenzbe-
reichen. Töne transportieren in der Regel hoch komplexe Informatio-
nen und es darf daher angenommen werden, dass die Lautproduktion 
bei Fischen für die intra- oder interspezifi sche Kommunikation (inner-
halb der gleichen oder zwischen verschiedenen Arten) verwendet wird. 
Zunächst ist die Lautproduktion in Konstanz an einer Süsswasser-Dor-
schart, der Trüsche Lota lota, untersucht worden. Nach dem Umzug 
des Experimentalsystems in die Biologische Anstalt Helgoland wird 
nun mit dem Roten Knurrhahn Trigla lucerna als Versuchstier gearbei-
tet. Ziel der Untersuchung ist es, die zur Kommunikation dienenden 
Töne zu identifi zieren und diese mit dem Verhalten der Tiere in der 
Situation sowohl im Labor wie auch später im offenen Meer zu korre-
lieren. 

Versuchsanordnung: 
Der Laborversuch fi ndet im Besucheraquarium der Nordseeinsel Hel-
goland statt, die Arena hat eine Grundfl äche von 1.90 m x 1.80 m. Der 
Wasserstand im Becken ist variabel, Wassereinlass und Luftzufuhr 
sind an einer Seitenwand befestigt. Das Becken wird nachts von Inf-
rarot-Lichtquellen ausgeleuchtet. An der Decke zentral über dem Be-
cken ist eine Infrarot- Videokamera montiert, ebenfalls von der Decke, 
in eine Ecke versetzt, hängt ein Unterwassermikrophon (Hydrophon) 
herab, etwa zwanzig Zentimeter über dem Grund. Bild- und Tonsig-
nale werden in einem Nebenraum über viele Monate hinweg während 
24 Stunden pro Tag als Audio- und Videodateien auf einer Computer-
festplatte aufgezeichnet. Zentrales Element der Versuche ist ein Bio-
akustikfi lter, der die Daten aufgrund von Algorithmen auswertet und 
Fischtöne von Rauschen und Störgeräuschen unterscheidet. In Feld-
versuchen setzt zukünftig die Unterwasserstation RemOs1 die gewon-
nenen Erkenntnisse aus dem Labor um zur Beobachtung natürlicher 
Fischhabite in der Nordsee. Sie wird neben Audio- und Videosignalen 
auch Messungen von Strömungen, Lichtverhältnissen und Temperatu-
ren per Funk nach Helgoland übermitteln sowie Stereofotografi en von 
Fischschwärmen liefern. Zum gleichen Zweck registrierte sie 2004-
2006 im Bodensee das Verhalten von Jungbarschen, aufgehängt an 
einer Boje ca. 8 m unter Wasserspiegel («RemOs1 »). 
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Varroa (Varroa jacobsoni Oud.) 

Experimentator/Leiter des Experiments: Matthias Rickli 
Forschungseinrichtung: Zentrum für Bienenforschung der For-
schungsanstalt Agroscope Liebefeld- Posieux, Liebefeld-Bern 
Zeitraum des Experiments: 1992-1993 
Publikation: Rickli, Matthias: Chemostimuli involved in host fi n-
ding and recognition in Varroa jacobsoni Oud., a honeybee parasite. 
Neuchâtel: Université de Neuchâtel 1994 (Dissertation) 

Forschungsfrage: 
Die Milbe Varroa jacobsoni Oudemans 1904 ist ein etwa 1 mm gros-
ser Bienenparasit, der sich chemisch, nach Geruch und Geschmack 
orientiert. Ursprünglich aus Ostasien stammend, gelangte sie Ende 
der 1980er-Jahre in die Schweiz. Die Varroa pfl anzt sich in den ver-
deckelten Wabenzellen im Bienenstock fort und ernährt sich zunächst 
von der Hämolymphe (Blut) der Bienenlarven und später der Arbei-
terbienen. Dort setzt sie sich zwischen den Chitinplatten fest. Von der 
Varroatose befallene Bienenvölker sind vermindert produktiv (Bestäu-
bung von Blütenpfl anzen, Honig) und sterben ohne Behandlung innert 
5 Jahren, was neben den ökonomischen Folgen für die Landwirtschaft 
vor allem ökologische Folgen hat (Bodenerosion infolge geringerer 
Bewachsung von Stickstoff einbringenden Pfl anzen). Konventionell 
wird die Varroatose durch Abbrennen chemischer Medikamente im 
Bienenstock bekämpft, deren toxische Nebenwirkungen schlecht zu 
kontrollieren sind. Die Voraussetzungen für eine biologische «Milben-
falle» sollten experimentell geklärt werden: 1). Nachweise einer Ge-
ruch- und Geschmackorientierung unter Laborbedingungen und 2). 
Beschreibung und Test der Substanzen, nach welchen sich die Milben 
orientieren. 

Versuchsanordnung: 
Bei der Geschmackorientierung «ertastet» die Varroa den Reizstoff 
mit dem zum Sinnesorgan ausgebildeten ersten Beinpaar. Zur Un-
tersuchung der Geschmackorientierung diente eine Zonenmembran. 
Die Versuchsanordnung bestand aus einem Wasserbad, das ein mit 
Wasser gefülltes Honigglas konstant auf 32ºC hielt. Der ausgeschnit-
tene Metalldeckel des Honigglases fi xierte eine auf der inneren Was-
seroberfl äche aufgespannte organische und feuchtigkeitsdurchlässige 
Membran, auf deren Unterseite ringförmige Zonen aufgezeichnet wa-
ren. Auf der Oberseite markierte der Forscher die Zone des mittleren 
Rings nacheinander mit verschiedenen Teststoffen. Die Milben wur-
den im Zentrum der Membran abgesetzt, wo sie ihre Suche nach der 
Reizquelle begannen. Löste der Reiz eine positive Wahrnehmung aus, 
verblieb der Parasit längere Zeit in der markierten Zone, wenn nicht, 
verliess er diese. Vertikal über der Membran befand sich eine Videoka-
mera, die die Varroaläufe für die nachträgliche statistische Auswertung 
aufzeichnete (Zonenüberschreitungen, Grenzkontakte, Laufrichtun-
gen, Aufenthaltsdauern etc.). 
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Honigbiene (Apis mellifera) 

Experimentator/Leiter des Experiments: Steven N. Fry 
Forschungseinrichtung: Zoologisches Institut Universität Zürich 
Zeitraum des Experiments: 1995-1998 
Publikation: Fry, Steven N.: Goal-Navigation in Honey Bees, Universi-
tät Zürich 1999 (Dissertation). Weitere Publikationen 2002 und 2005 s. 
http://fl y.ini.uzh.ch 

Forschungsfrage: 
Honigbienen fl iegen weit entfernte Futterstellen an. Dabei benützen 
sie u.a. Landmarken zur visuellen Orientierung. In seiner Dissertation 
befragte Steven N. Fry die dieser Leistung zugrunde liegenden Me-
chanismen und Strategien. Aufgrund von Messungen von Zielfl ügen 4 
/ 6 entwarf er ein Modell, das die Orientierungsleistungen der Honig-
biene in einfachen und komplexeren visuellen Umgebungen erklärt. 
Flugmuster wie z.B. Suchfl üge und stereotype Anfl üge lassen sich mit 
verschiedener Gewichtung der einzelnen Elemente des Modells ver-
stehen. Ferner konnte gezeigt werden, wie durch Lernvorgänge die 
Bienen ein ursprüngliches Suchmuster sukzessiv durch einen schnel-
len und verlässlichen Zielfl ug ersetzten. 

Versuchsanordnung: 
Die Grundausstattung zur Beobachtung von Zielfl ügen bildete eine 
zylinderförmige Flugkammer aus lichtdurchlässigem textilem Materi-
al. Ihre Abmessungen in Höhe und Durchmesser betrugen je 2.4 m. 
Mehrere Einfl uglöcher wurden in die ca. 30 cm hohe, auf dem runden 
Boden aufstehende Seitenwand gebohrt und auf der Innenseite des 
Versuchsraums mit einem kleinen Podest versehen. Der helle Boden 
war mit zufällig verteilten rosafarbenen Punkten aus Papier visuell 
strukturiert. Anfänglich wurde die gesamte Arena von oben mit ei-
ner Standard-Videokamera (Panasonic F10, ausgerüstet mit einem 
Weitwinkelobjektiv) gefi lmt. Ein Videorecorder nahm die Flüge auf 
und überspielte sie zur Auswertung an einen Computer. Bevor jedoch 
Messungen vorgenommen werden konnten, wurden die Bienen so 
dressiert, dass sie das Podest beim Eintrittsloch in die Arena fl iegend 
verliessen. Dies geschah mittels eines mobilen Futterbehälters mit 
Zuckerwasser, der in immer grösseren Entfernungen vom Einfl ugloch 
präsentiert wurde. Nachdem die Bienen gelernt hatten, das auf der 
gegenüberliegenden Seite der Arena gelegene Futter anzusteuern, 
erhielten sie zur Orientierung Landmarken in der Nähe des Zieles dar-
geboten in Form von Zylindern und Papierquadraten unterschiedlicher 
Farben und Formate. 
In einer weiteren Phase entwickelte Fry zusammen mit Martin Bichsel 
das Videosystem Trackit, das fl iegende Insekten aufgrund von Kon-
trastverhältnissen computergesteuert verfolgte und später in weite-
ren Versuchen verfeinert wurde (Vrgl. «Stechmücke», «Ormia» und 
«Fruchtfl iege»). 
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Gemeine Stechmücke (Culex pipiens) 

Experimentator/Leiter des Experiments: Steven N. Fry 
Forschungseinrichtung: Bioakustisches Labor, Zoologisches Institut 
Universität Zürich 
Zeitraum des Experiments: 1999 
Publikationen: Fry SN, Bichsel M, Müller P and Robert D (2000) 
Tracking of fl ying insects using pan-tilt cameras. J Neurosci Methods 
101, 59-67; Fry SN, Müller P, Baumann H-J, Straw AD, Bichsel M and 
Robert D (2004) Context-dependent stimulus presentation to freely 
moving animals in 3D J Neurosci Methods 135, 149-157 

Forschungsfrage: 
MückenmaÅNnnchen der Gattung Culex pipiens orientieren sich in 
ihrem Reproduktionsverhalten am Ton der Flügelbewegungen des 
Mückenweibchens. Vom fl iegenden Weibchen angelockt, lokalisieren 
sie es im freien Flug. Diese Lokalisationsleistung sollte experimentell 
untersucht werden. Im Hintergrund stand die hypothetische Frage, ob 
Reproduktionszyklen von Krankheiten übertragenden Fluginsekten 
durch akustische Fallen unterbrochen werden könnten, indem im be-
troffenen Gebiet aufgestellte Lautsprecher das dem Flugton des Weib-
chens nachempfundene Locksignal aussenden. Die MückenmaÅNnn-
chen würden dann die Lautsprecher als Ziel orten. Dort angekommen, 
könnten sie auf einfache und biologische Weise «entsorgt» werden.

Versuchsanordnung 
Die Flugarena war in einem schallgedämmten und am Boden mit 
schwarzen Tüchern ausgekleideten Raum eingerichtet. Die Arena 
defi nierten Moskitonetze (Länge 4.5 m, Breite 2.6 m, Höhe 3.0 m). An 
der Decke waren zwei Infrarot-Videokameras montiert. Auf der einen 
5 / 6 Seite des Versuchsraums befand sich ein Lautsprecher auf Kopf-
höhe, auf der gegenüberliegenden Seite in einer Entfernung von ca. 
70 cm, ein Gefäss mit einem Schwarm männlicher Mücken. Aus die-
sem Behälter fl ogen einzelne MückenmaÅNnnchen in die Arena, an-
gelockt von einem Reizsignal aus dem Lautsprecher. Die Flugbahn in 
Richtung Schallquelle erfasste das computergesteuerte Videosystem 
Trackit 3D aufgrund von Helligkeitskontrasten. Zur Auswertung wurden 
die Messdaten der Flugspuren grafi sch dargestellt. Aus den Grafi ken 
liessen sich Muster des Flugverhaltens ablesen und interpretieren.

Eine Herausforderung stellte neben der Arbeit in der Dunkelheit (die 
Stechmücke ist dämmerungsaktiv) die Minimierung von Fehlern in den 
Messreihen dar. Fehlerquellen waren etwa Mücken, die den Ziellaut-
sprecher nicht erreichten und später bei anderen Messungen zufällig 
das Bildfeld der Kameras durchquerten. Der Experimentator lockte sie 
mit einer Stimmgabel an, deren Schwingungen den Flugton simulier-
ten, sog sie mit dem Mund in einen Schlauch auf und brachte sie in 
den Container zurück. 
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Ormia (Ormia ochraceae) 

Experimentator/Leiter des Experiments: Pie Müller (Doktorand), 
Daniel Robert (Leiter) 
Forschungseinrichtung: Bioakustisches Labor, Zoologisches Institut 
Universität Zürich 
Zeitraum des Experiments: 2000 
Publikation: Robert, Daniel; Müller, Pie: Death comes suddenly to the 
unprepared: singing crickets, call fragmentation, and parasitoid fl ies. 
In: Behavioral Ecology Vol. 13 No. 5 2002 (S. 598-606) 

Forschungsfrage: 
Weibchen der parasitären Fliege Ormia ochracea orten mit hoher 
räumlicher Präzision Grillen - den Wirt ihrer Larven. Im Dunkeln de-
tektieren und lokalisieren sie die Grillenmännchen anhand des Gril-
lengesangs, fl iegen dorthin und setzen ihre Larven ab, die dann die 
Grille befallen. Obwohl frühere Studien zeigten, dass die Fliege über 
ein sehr gutes Richtungshören verfügt, ist bisher unbekannt, wie die 
Fliege ihren Wirt im Dunkeln aufsucht. Mittels 3DFlugbahnanalysen 
untersuchte Pie Müller in seiner Dissertation, wie die Fliegenweibchen 
diese Lokalisationsaufgabe lösen.  

Versuchsanordnung: 
An der Decke der Flugarena (Ausstattung und Masse s. «Stechmü-
cke») waren zwei Videokameras mit beweglicher Optik installiert. Am 
Boden befanden sich auf der einen Seite zwei Lautsprecher, auf der 
gegenüberliegenden Seite wurde die Fliege für den Start des Flugtests 
auf einem Podest platziert. Ausserhalb der Flugarena standen zwei 
Computer. Mit dem Videosystem, Trackit Stereo wurden die Flugbah-
nen der Fliegen in Echtzeit erfasst. Zwei computergesteuerte Infrarot-
Videokameras folgten der Fliege aufgrund des Helligkeitskontrastes 
und berechneten alle 20 Millisekunden die 3D-Position der Fliege. Die-
se Information wurde kontinuierlich auf einen zweiten Rechner über-
tragen. Auf diesem Rechner wurden die Daten online verarbeitet und 
verschiedene Grillentöne über die beiden Lautsprecher abgespielt, an 
denen sich die Fliege orientierte. Zur Auswertung der Messdaten stell-
te der Computer Grafi ken dar, die die Verknüpfung akustischer und 
räumlicher Positionsdaten als Flugspuren vertikal und lateral zeigten. 
Eine Vielzahl solcher Grafi ken diente dem Experimentator dazu, Flug-
muster zu erkennen und zu interpretieren. Gearbeitet wurde in völliger 
Dunkelheit (die Ormia ist nachtaktiv). Entwischte Insekten wurden mit 
der Stirnlampe lokalisiert und mit einem an einem Stock befestigten 
Plastic- Röhrchen eingesammelt. Ebenfalls musste der mit Textilien 
ausgelegte Boden vor jedem Versuch von Staubpartikeln gereinigt 
werden, damit deren Refl exe nicht die Videokameras während Mes-
sungen von Insektenfl ügen irritierten. 
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Afrikanischer Buntbarsch (Astatotilapia burtoni) 

Experimentator/Leiter des Experiments: Prof. Dr. Hans A. Hofmann 
Forschungseinrichtung: Section of Integrative Biology, University of 
Texas at Austin 
Zeitraum des Experiments: ab 1998 
Publikationen s.: http://cichlid.biosci.utexas.edu/ 

Forschungsfrage: 
Die Forschungsgruppe untersucht die hormonalen und genetischen 
Mechanismen, die dem Sozialverhalten und seiner Evolution zugrunde 
liegen anhand von Buntbarscharten, die in den grossen Seen Ostaf-
rikas, vor allem dem Tanganjikasee, leben. Deren ausgeprägtes So-
zialverhalten macht sie zu einem beliebten Modellsystem der moder-
nen Biologie: Die Männchen wechseln im Laufe ihres Lebens häufi g 
von territorialem Verhalten zu nichtterritorialem Verhalten und zurück. 
Während der territorialen Phase sind sie dominant, grösser, haben 
ausgereifte Geschlechtsorgane und reproduzieren sich. Dazu sind 
sie bunt gefärbt, was sie für Fressfeinde auffällig macht und andere 
Buntbarschmännchen zum Revierkampf animiert. Verlieren sie durch 
solche Kämpfe oder Umweltereignisse wie Stürme oder durchziehen-
de Nilpferde ihr Territorium, werden sie wieder unfruchtbar, kleiner und 
farblos. 

Versuchsordnung: 
Wichtige Komponenten der Forschungsanlage sind neben Apparaten 
zur Analyse von molekularen Proben, Proteinuntersuchungen oder 
der Herstellung von Expressionsanalysen von Tausenden von Genen 
(Microarray) ein Tiefkühlschrank zur Aufbewahrung von Gewebeund 
DNS/RNS-Proben. In diesem analogen Archiv lagern Samples, die 
anlässlich der alle paar Jahre unternommen Feldforschung in Kigoma 
am Tanganjikasee zur UÅNberprüfung der Labordaten gewonnen wer-
den. Ein weiteres Kernstück sind die in vier Räumen untergebrachten 
Aquarienanlagen unterschiedlicher Grösse, in denen mehr als ein-
tausend Buntbarsche gehalten und gefi lmt werden («Buntbarsch #2, 
Videoinsight»). 
Ein zentrales Verhaltensexperiment untersucht den Zusammenhang 
zwischen dem Reproduktionszyklus des Fischweibchens und der Wahl 
eines Männchens zur Befruchtung seiner Eier. Neben der Quantifi zie-
rung von videografi erten Verhaltensweisen fi nden sich in den Daten 
auch Hinweise auf bestimmte Zeitpunkte, an denen Veränderungen 
der Hormone einsetzen. Um diese zu messen, werden die Weibchen 
für kurze Zeit in ein kleineres Glas gesetzt, wo sie Spuren von Hormo-
nen durch die Kiemen an das Wasser abgeben, die dann immunoche-
misch gemessen werden. Auf dem Server «cichlid.biosci.utexas.edu» 
werden alle aus analogen und digitalen Versuchreihen gewonnen 
Daten zusammengeführt und zur Interpretation in gegenseitige Zu-
sammenhänge gebracht («Buntbarsch#1, Mirrorserver»). Präsidialde-
partement 
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Schwarzbäuchige Fruchtfl iege 
(Drosophila melanogaster) 

Videogramme Experimentalsysteme: 
Forschungsfragen und Versuchsanordnungen
Hannes Rickli

Experimentator/Leiter des Experiments: Dr. Steven N. Fry 
Forschungseinrichtung: Institut für Neuroinformatik, Universität Zü-
rich und ETH Zürich 
Zeitraum des Experiments: ab April 2006 
Publikationen s. http://fl y.ini.uzh.ch 

Forschungsfrage: 
Wie Tiere ihre Bewegungen in der natürlichen Umgebung kontrollieren 
ist sowohl für die Erforschung neuronaler Steuervorgänge von Interes-
se, als auch für die Umsetzung biologischer Regelprinzipien in Mikro-
robotern. Untersuchungen über rückgekoppelte Kontrollmechanismen 
im Flug von Insekten sind für Studien am Schnittpunkt von Neuro- und 
Ingenieurwissenschaften besonders interessant, weil diese Tiere ex-
perimentell gut zugänglich sind. In der Arbeitsgruppe von Steven N. 
Fry dient die Fruchtfl iege Drosophila melanogaster als Modellorganis-
mus. Ziel dieser Forschung ist es, motorische und neuronale Abläufe 
umfassend von den im Flug gegebenen sensorischen (z.B. visuellen 
und mechanischen) Reizen bis zu den einzelnen Flügelbewegungen 
zu erschliessen. 

Versuchsanordnung: 
Ausgangspunkt der Versuche ist die Beobachtung, dass die Flie-
ge eine bevorzugte Geschwindigkeit einzuhalten sucht, die sie über 
die optische Wahrnehmung kontrolliert. Um die neuromotorischen 
Grundlagen dieses refl exiven Verhaltens zu untersuchen, wurde eine 
Versuchsanordnung eingerichtet, in der die visuelle Reizumgebung 
automatisch und in Echtzeit gesteuert werden kann. Die Anordnung 
besteht aus einem Windkanal kombiniert mit einem 3D Tracking-Sys-
tem zur Verfolgung der Position der Fliege im freien Flug. Fliegen wer-
den jeweils einzeln in den Windkanal eingelassen, wo sie angelockt 
von Essigduft gegen einen Stadt Zürich Kultur Helmhaus Limmatquai 
31 8001 Zürich Tel. 044 251 61 77 Fax 044 261 56 72 www.helmhaus.
org 2 / 6 verwirbelungsfreien Luftstrom anfl iegen. Ihre Fluggeschwin-
digkeit wird dabei von einem variablen, auf die Seitenwände projizier-
ten grafi schen Muster gesteuert. 
Während den Beschleunigungsmanövern ändert die Drosophila ihre 
Körperlage ähnlich einem Helikopter, wozu sie zusätzlich mechanische 
Sinnesreize über die Körperbewegung verarbeitet. Um dieses Phä-
nomen im Zusammenspiel mit dem optischen Fluss zu untersuchen, 
ist zusätzlich eine Hochgeschwindigkeitskamera installiert, welche die 
Körperlage der Fliege mit 1000 Bildern pro Sekunde misst («Frucht-
fl iege #1, fi rst tests»). Die Zusammenführung dieser Daten mit denje-
nigen von Position und Fluggeschwindigkeit bildet die Grundlage, das 
Flugverhalten und seine Kontrolle in quantitative Modelle zu fassen. 

Um die verschiedenen optischen Mess- und Steuerungskomponenten 
aufeinander abzustimmen, wurde in der Aufbauphase des Experimen-
talsystems das Insekt simuliert mit einer kleinen schwarzen Fläche, 
aufgemalt auf eine lichtdurchlässige Folie, die sich im Luftstrom des 
Windkanals bewegte («Fruchtfl iege #2, dot in tunnel»). 
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Roter Knurrhahn (Trigla lucerna) und RemOs1 
(Unterwasserstation)

Experimentator/Leiter des Experiments: PD Dr. Philipp Fischer 
Forschungseinrichtung: Universität Konstanz (bis Januar 2007), 
Biologische Anstalt Helgoland/ Alfred-Wegener-Institut für Polar- und 
Meeresforschung (ab Februar 2007) 
Zeitraum des Experiments: ab Juli 2006 
Publikationen s.: www.awi.de/People/show?pfi scher 

Forschungsfrage: 
Viele Fischarten produzieren Töne in unterschiedlichsten Frequenzbe-
reichen. Töne transportieren in der Regel hoch komplexe Informatio-
nen und es darf daher angenommen werden, dass die Lautproduktion 
bei Fischen für die intra- oder interspezifi sche Kommunikation (inner-
halb der gleichen oder zwischen verschiedenen Arten) verwendet wird. 
Zunächst ist die Lautproduktion in Konstanz an einer Süsswasser-Dor-
schart, der Trüsche Lota lota, untersucht worden. Nach dem Umzug 
des Experimentalsystems in die Biologische Anstalt Helgoland wird 
nun mit dem Roten Knurrhahn Trigla lucerna als Versuchstier gearbei-
tet. Ziel der Untersuchung ist es, die zur Kommunikation dienenden 
Töne zu identifi zieren und diese mit dem Verhalten der Tiere in der 
Situation sowohl im Labor wie auch später im offenen Meer zu korre-
lieren. 

Versuchsanordnung: 
Der Laborversuch fi ndet im Besucheraquarium der Nordseeinsel Hel-
goland statt, die Arena hat eine Grundfl äche von 1.90 m x 1.80 m. Der 
Wasserstand im Becken ist variabel, Wassereinlass und Luftzufuhr 
sind an einer Seitenwand befestigt. Das Becken wird nachts von Inf-
rarot-Lichtquellen ausgeleuchtet. An der Decke zentral über dem Be-
cken ist eine Infrarot- Videokamera montiert, ebenfalls von der Decke, 
in eine Ecke versetzt, hängt ein Unterwassermikrophon (Hydrophon) 
herab, etwa zwanzig Zentimeter über dem Grund. Bild- und Tonsig-
nale werden in einem Nebenraum über viele Monate hinweg während 
24 Stunden pro Tag als Audio- und Videodateien auf einer Computer-
festplatte aufgezeichnet. Zentrales Element der Versuche ist ein Bio-
akustikfi lter, der die Daten aufgrund von Algorithmen auswertet und 
Fischtöne von Rauschen und Störgeräuschen unterscheidet. In Feld-
versuchen setzt zukünftig die Unterwasserstation RemOs1 die gewon-
nenen Erkenntnisse aus dem Labor um zur Beobachtung natürlicher 
Fischhabite in der Nordsee. Sie wird neben Audio- und Videosignalen 
auch Messungen von Strömungen, Lichtverhältnissen und Temperatu-
ren per Funk nach Helgoland übermitteln sowie Stereofotografi en von 
Fischschwärmen liefern. Zum gleichen Zweck registrierte sie 2004-
2006 im Bodensee das Verhalten von Jungbarschen, aufgehängt an 
einer Boje ca. 8 m unter Wasserspiegel («RemOs1 »). 
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Varroa (Varroa jacobsoni Oud.) 

Experimentator/Leiter des Experiments: Matthias Rickli 
Forschungseinrichtung: Zentrum für Bienenforschung der For-
schungsanstalt Agroscope Liebefeld- Posieux, Liebefeld-Bern 
Zeitraum des Experiments: 1992-1993 
Publikation: Rickli, Matthias: Chemostimuli involved in host fi n-
ding and recognition in Varroa jacobsoni Oud., a honeybee parasite. 
Neuchâtel: Université de Neuchâtel 1994 (Dissertation) 

Forschungsfrage: 
Die Milbe Varroa jacobsoni Oudemans 1904 ist ein etwa 1 mm gros-
ser Bienenparasit, der sich chemisch, nach Geruch und Geschmack 
orientiert. Ursprünglich aus Ostasien stammend, gelangte sie Ende 
der 1980er-Jahre in die Schweiz. Die Varroa pfl anzt sich in den ver-
deckelten Wabenzellen im Bienenstock fort und ernährt sich zunächst 
von der Hämolymphe (Blut) der Bienenlarven und später der Arbei-
terbienen. Dort setzt sie sich zwischen den Chitinplatten fest. Von der 
Varroatose befallene Bienenvölker sind vermindert produktiv (Bestäu-
bung von Blütenpfl anzen, Honig) und sterben ohne Behandlung innert 
5 Jahren, was neben den ökonomischen Folgen für die Landwirtschaft 
vor allem ökologische Folgen hat (Bodenerosion infolge geringerer 
Bewachsung von Stickstoff einbringenden Pfl anzen). Konventionell 
wird die Varroatose durch Abbrennen chemischer Medikamente im 
Bienenstock bekämpft, deren toxische Nebenwirkungen schlecht zu 
kontrollieren sind. Die Voraussetzungen für eine biologische «Milben-
falle» sollten experimentell geklärt werden: 1). Nachweise einer Ge-
ruch- und Geschmackorientierung unter Laborbedingungen und 2). 
Beschreibung und Test der Substanzen, nach welchen sich die Milben 
orientieren. 

Versuchsanordnung: 
Bei der Geschmackorientierung «ertastet» die Varroa den Reizstoff 
mit dem zum Sinnesorgan ausgebildeten ersten Beinpaar. Zur Un-
tersuchung der Geschmackorientierung diente eine Zonenmembran. 
Die Versuchsanordnung bestand aus einem Wasserbad, das ein mit 
Wasser gefülltes Honigglas konstant auf 32ºC hielt. Der ausgeschnit-
tene Metalldeckel des Honigglases fi xierte eine auf der inneren Was-
seroberfl äche aufgespannte organische und feuchtigkeitsdurchlässige 
Membran, auf deren Unterseite ringförmige Zonen aufgezeichnet wa-
ren. Auf der Oberseite markierte der Forscher die Zone des mittleren 
Rings nacheinander mit verschiedenen Teststoffen. Die Milben wur-
den im Zentrum der Membran abgesetzt, wo sie ihre Suche nach der 
Reizquelle begannen. Löste der Reiz eine positive Wahrnehmung aus, 
verblieb der Parasit längere Zeit in der markierten Zone, wenn nicht, 
verliess er diese. Vertikal über der Membran befand sich eine Videoka-
mera, die die Varroaläufe für die nachträgliche statistische Auswertung 
aufzeichnete (Zonenüberschreitungen, Grenzkontakte, Laufrichtun-
gen, Aufenthaltsdauern etc.). 

3/6
Honigbiene (Apis mellifera) 

Experimentator/Leiter des Experiments: Steven N. Fry 
Forschungseinrichtung: Zoologisches Institut Universität Zürich 
Zeitraum des Experiments: 1995-1998 
Publikation: Fry, Steven N.: Goal-Navigation in Honey Bees, Universi-
tät Zürich 1999 (Dissertation). Weitere Publikationen 2002 und 2005 s. 
http://fl y.ini.uzh.ch 

Forschungsfrage: 
Honigbienen fl iegen weit entfernte Futterstellen an. Dabei benützen 
sie u.a. Landmarken zur visuellen Orientierung. In seiner Dissertation 
befragte Steven N. Fry die dieser Leistung zugrunde liegenden Me-
chanismen und Strategien. Aufgrund von Messungen von Zielfl ügen 4 
/ 6 entwarf er ein Modell, das die Orientierungsleistungen der Honig-
biene in einfachen und komplexeren visuellen Umgebungen erklärt. 
Flugmuster wie z.B. Suchfl üge und stereotype Anfl üge lassen sich mit 
verschiedener Gewichtung der einzelnen Elemente des Modells ver-
stehen. Ferner konnte gezeigt werden, wie durch Lernvorgänge die 
Bienen ein ursprüngliches Suchmuster sukzessiv durch einen schnel-
len und verlässlichen Zielfl ug ersetzten. 

Versuchsanordnung: 
Die Grundausstattung zur Beobachtung von Zielfl ügen bildete eine 
zylinderförmige Flugkammer aus lichtdurchlässigem textilem Materi-
al. Ihre Abmessungen in Höhe und Durchmesser betrugen je 2.4 m. 
Mehrere Einfl uglöcher wurden in die ca. 30 cm hohe, auf dem runden 
Boden aufstehende Seitenwand gebohrt und auf der Innenseite des 
Versuchsraums mit einem kleinen Podest versehen. Der helle Boden 
war mit zufällig verteilten rosafarbenen Punkten aus Papier visuell 
strukturiert. Anfänglich wurde die gesamte Arena von oben mit ei-
ner Standard-Videokamera (Panasonic F10, ausgerüstet mit einem 
Weitwinkelobjektiv) gefi lmt. Ein Videorecorder nahm die Flüge auf 
und überspielte sie zur Auswertung an einen Computer. Bevor jedoch 
Messungen vorgenommen werden konnten, wurden die Bienen so 
dressiert, dass sie das Podest beim Eintrittsloch in die Arena fl iegend 
verliessen. Dies geschah mittels eines mobilen Futterbehälters mit 
Zuckerwasser, der in immer grösseren Entfernungen vom Einfl ugloch 
präsentiert wurde. Nachdem die Bienen gelernt hatten, das auf der 
gegenüberliegenden Seite der Arena gelegene Futter anzusteuern, 
erhielten sie zur Orientierung Landmarken in der Nähe des Zieles dar-
geboten in Form von Zylindern und Papierquadraten unterschiedlicher 
Farben und Formate. 
In einer weiteren Phase entwickelte Fry zusammen mit Martin Bichsel 
das Videosystem Trackit, das fl iegende Insekten aufgrund von Kon-
trastverhältnissen computergesteuert verfolgte und später in weite-
ren Versuchen verfeinert wurde (Vrgl. «Stechmücke», «Ormia» und 
«Fruchtfl iege»). 
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Gemeine Stechmücke (Culex pipiens) 

Experimentator/Leiter des Experiments: Steven N. Fry 
Forschungseinrichtung: Bioakustisches Labor, Zoologisches Institut 
Universität Zürich 
Zeitraum des Experiments: 1999 
Publikationen: Fry SN, Bichsel M, Müller P and Robert D (2000) 
Tracking of fl ying insects using pan-tilt cameras. J Neurosci Methods 
101, 59-67; Fry SN, Müller P, Baumann H-J, Straw AD, Bichsel M and 
Robert D (2004) Context-dependent stimulus presentation to freely 
moving animals in 3D J Neurosci Methods 135, 149-157 

Forschungsfrage: 
MückenmaÅNnnchen der Gattung Culex pipiens orientieren sich in 
ihrem Reproduktionsverhalten am Ton der Flügelbewegungen des 
Mückenweibchens. Vom fl iegenden Weibchen angelockt, lokalisieren 
sie es im freien Flug. Diese Lokalisationsleistung sollte experimentell 
untersucht werden. Im Hintergrund stand die hypothetische Frage, ob 
Reproduktionszyklen von Krankheiten übertragenden Fluginsekten 
durch akustische Fallen unterbrochen werden könnten, indem im be-
troffenen Gebiet aufgestellte Lautsprecher das dem Flugton des Weib-
chens nachempfundene Locksignal aussenden. Die MückenmaÅNnn-
chen würden dann die Lautsprecher als Ziel orten. Dort angekommen, 
könnten sie auf einfache und biologische Weise «entsorgt» werden.

Versuchsanordnung 
Die Flugarena war in einem schallgedämmten und am Boden mit 
schwarzen Tüchern ausgekleideten Raum eingerichtet. Die Arena 
defi nierten Moskitonetze (Länge 4.5 m, Breite 2.6 m, Höhe 3.0 m). An 
der Decke waren zwei Infrarot-Videokameras montiert. Auf der einen 
5 / 6 Seite des Versuchsraums befand sich ein Lautsprecher auf Kopf-
höhe, auf der gegenüberliegenden Seite in einer Entfernung von ca. 
70 cm, ein Gefäss mit einem Schwarm männlicher Mücken. Aus die-
sem Behälter fl ogen einzelne MückenmaÅNnnchen in die Arena, an-
gelockt von einem Reizsignal aus dem Lautsprecher. Die Flugbahn in 
Richtung Schallquelle erfasste das computergesteuerte Videosystem 
Trackit 3D aufgrund von Helligkeitskontrasten. Zur Auswertung wurden 
die Messdaten der Flugspuren grafi sch dargestellt. Aus den Grafi ken 
liessen sich Muster des Flugverhaltens ablesen und interpretieren.

Eine Herausforderung stellte neben der Arbeit in der Dunkelheit (die 
Stechmücke ist dämmerungsaktiv) die Minimierung von Fehlern in den 
Messreihen dar. Fehlerquellen waren etwa Mücken, die den Ziellaut-
sprecher nicht erreichten und später bei anderen Messungen zufällig 
das Bildfeld der Kameras durchquerten. Der Experimentator lockte sie 
mit einer Stimmgabel an, deren Schwingungen den Flugton simulier-
ten, sog sie mit dem Mund in einen Schlauch auf und brachte sie in 
den Container zurück. 
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Ormia (Ormia ochraceae) 

Experimentator/Leiter des Experiments: Pie Müller (Doktorand), 
Daniel Robert (Leiter) 
Forschungseinrichtung: Bioakustisches Labor, Zoologisches Institut 
Universität Zürich 
Zeitraum des Experiments: 2000 
Publikation: Robert, Daniel; Müller, Pie: Death comes suddenly to the 
unprepared: singing crickets, call fragmentation, and parasitoid fl ies. 
In: Behavioral Ecology Vol. 13 No. 5 2002 (S. 598-606) 

Forschungsfrage: 
Weibchen der parasitären Fliege Ormia ochracea orten mit hoher 
räumlicher Präzision Grillen - den Wirt ihrer Larven. Im Dunkeln de-
tektieren und lokalisieren sie die Grillenmännchen anhand des Gril-
lengesangs, fl iegen dorthin und setzen ihre Larven ab, die dann die 
Grille befallen. Obwohl frühere Studien zeigten, dass die Fliege über 
ein sehr gutes Richtungshören verfügt, ist bisher unbekannt, wie die 
Fliege ihren Wirt im Dunkeln aufsucht. Mittels 3DFlugbahnanalysen 
untersuchte Pie Müller in seiner Dissertation, wie die Fliegenweibchen 
diese Lokalisationsaufgabe lösen.  

Versuchsanordnung: 
An der Decke der Flugarena (Ausstattung und Masse s. «Stechmü-
cke») waren zwei Videokameras mit beweglicher Optik installiert. Am 
Boden befanden sich auf der einen Seite zwei Lautsprecher, auf der 
gegenüberliegenden Seite wurde die Fliege für den Start des Flugtests 
auf einem Podest platziert. Ausserhalb der Flugarena standen zwei 
Computer. Mit dem Videosystem, Trackit Stereo wurden die Flugbah-
nen der Fliegen in Echtzeit erfasst. Zwei computergesteuerte Infrarot-
Videokameras folgten der Fliege aufgrund des Helligkeitskontrastes 
und berechneten alle 20 Millisekunden die 3D-Position der Fliege. Die-
se Information wurde kontinuierlich auf einen zweiten Rechner über-
tragen. Auf diesem Rechner wurden die Daten online verarbeitet und 
verschiedene Grillentöne über die beiden Lautsprecher abgespielt, an 
denen sich die Fliege orientierte. Zur Auswertung der Messdaten stell-
te der Computer Grafi ken dar, die die Verknüpfung akustischer und 
räumlicher Positionsdaten als Flugspuren vertikal und lateral zeigten. 
Eine Vielzahl solcher Grafi ken diente dem Experimentator dazu, Flug-
muster zu erkennen und zu interpretieren. Gearbeitet wurde in völliger 
Dunkelheit (die Ormia ist nachtaktiv). Entwischte Insekten wurden mit 
der Stirnlampe lokalisiert und mit einem an einem Stock befestigten 
Plastic- Röhrchen eingesammelt. Ebenfalls musste der mit Textilien 
ausgelegte Boden vor jedem Versuch von Staubpartikeln gereinigt 
werden, damit deren Refl exe nicht die Videokameras während Mes-
sungen von Insektenfl ügen irritierten. 
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Afrikanischer Buntbarsch (Astatotilapia burtoni) 

Experimentator/Leiter des Experiments: Prof. Dr. Hans A. Hofmann 
Forschungseinrichtung: Section of Integrative Biology, University of 
Texas at Austin 
Zeitraum des Experiments: ab 1998 
Publikationen s.: http://cichlid.biosci.utexas.edu/ 

Forschungsfrage: 
Die Forschungsgruppe untersucht die hormonalen und genetischen 
Mechanismen, die dem Sozialverhalten und seiner Evolution zugrunde 
liegen anhand von Buntbarscharten, die in den grossen Seen Ostaf-
rikas, vor allem dem Tanganjikasee, leben. Deren ausgeprägtes So-
zialverhalten macht sie zu einem beliebten Modellsystem der moder-
nen Biologie: Die Männchen wechseln im Laufe ihres Lebens häufi g 
von territorialem Verhalten zu nichtterritorialem Verhalten und zurück. 
Während der territorialen Phase sind sie dominant, grösser, haben 
ausgereifte Geschlechtsorgane und reproduzieren sich. Dazu sind 
sie bunt gefärbt, was sie für Fressfeinde auffällig macht und andere 
Buntbarschmännchen zum Revierkampf animiert. Verlieren sie durch 
solche Kämpfe oder Umweltereignisse wie Stürme oder durchziehen-
de Nilpferde ihr Territorium, werden sie wieder unfruchtbar, kleiner und 
farblos. 

Versuchsordnung: 
Wichtige Komponenten der Forschungsanlage sind neben Apparaten 
zur Analyse von molekularen Proben, Proteinuntersuchungen oder 
der Herstellung von Expressionsanalysen von Tausenden von Genen 
(Microarray) ein Tiefkühlschrank zur Aufbewahrung von Gewebeund 
DNS/RNS-Proben. In diesem analogen Archiv lagern Samples, die 
anlässlich der alle paar Jahre unternommen Feldforschung in Kigoma 
am Tanganjikasee zur UÅNberprüfung der Labordaten gewonnen wer-
den. Ein weiteres Kernstück sind die in vier Räumen untergebrachten 
Aquarienanlagen unterschiedlicher Grösse, in denen mehr als ein-
tausend Buntbarsche gehalten und gefi lmt werden («Buntbarsch #2, 
Videoinsight»). 
Ein zentrales Verhaltensexperiment untersucht den Zusammenhang 
zwischen dem Reproduktionszyklus des Fischweibchens und der Wahl 
eines Männchens zur Befruchtung seiner Eier. Neben der Quantifi zie-
rung von videografi erten Verhaltensweisen fi nden sich in den Daten 
auch Hinweise auf bestimmte Zeitpunkte, an denen Veränderungen 
der Hormone einsetzen. Um diese zu messen, werden die Weibchen 
für kurze Zeit in ein kleineres Glas gesetzt, wo sie Spuren von Hormo-
nen durch die Kiemen an das Wasser abgeben, die dann immunoche-
misch gemessen werden. Auf dem Server «cichlid.biosci.utexas.edu» 
werden alle aus analogen und digitalen Versuchreihen gewonnen 
Daten zusammengeführt und zur Interpretation in gegenseitige Zu-
sammenhänge gebracht («Buntbarsch#1, Mirrorserver»). Präsidialde-
partement 
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Schwarzbäuchige Fruchtfl iege 
(Drosophila melanogaster) 

Videogramme Experimentalsysteme: 
Forschungsfragen und Versuchsanordnungen
Hannes Rickli

Experimentator/Leiter des Experiments: Dr. Steven N. Fry 
Forschungseinrichtung: Institut für Neuroinformatik, Universität Zü-
rich und ETH Zürich 
Zeitraum des Experiments: ab April 2006 
Publikationen s. http://fl y.ini.uzh.ch 

Forschungsfrage: 
Wie Tiere ihre Bewegungen in der natürlichen Umgebung kontrollieren 
ist sowohl für die Erforschung neuronaler Steuervorgänge von Interes-
se, als auch für die Umsetzung biologischer Regelprinzipien in Mikro-
robotern. Untersuchungen über rückgekoppelte Kontrollmechanismen 
im Flug von Insekten sind für Studien am Schnittpunkt von Neuro- und 
Ingenieurwissenschaften besonders interessant, weil diese Tiere ex-
perimentell gut zugänglich sind. In der Arbeitsgruppe von Steven N. 
Fry dient die Fruchtfl iege Drosophila melanogaster als Modellorganis-
mus. Ziel dieser Forschung ist es, motorische und neuronale Abläufe 
umfassend von den im Flug gegebenen sensorischen (z.B. visuellen 
und mechanischen) Reizen bis zu den einzelnen Flügelbewegungen 
zu erschliessen. 

Versuchsanordnung: 
Ausgangspunkt der Versuche ist die Beobachtung, dass die Flie-
ge eine bevorzugte Geschwindigkeit einzuhalten sucht, die sie über 
die optische Wahrnehmung kontrolliert. Um die neuromotorischen 
Grundlagen dieses refl exiven Verhaltens zu untersuchen, wurde eine 
Versuchsanordnung eingerichtet, in der die visuelle Reizumgebung 
automatisch und in Echtzeit gesteuert werden kann. Die Anordnung 
besteht aus einem Windkanal kombiniert mit einem 3D Tracking-Sys-
tem zur Verfolgung der Position der Fliege im freien Flug. Fliegen wer-
den jeweils einzeln in den Windkanal eingelassen, wo sie angelockt 
von Essigduft gegen einen Stadt Zürich Kultur Helmhaus Limmatquai 
31 8001 Zürich Tel. 044 251 61 77 Fax 044 261 56 72 www.helmhaus.
org 2 / 6 verwirbelungsfreien Luftstrom anfl iegen. Ihre Fluggeschwin-
digkeit wird dabei von einem variablen, auf die Seitenwände projizier-
ten grafi schen Muster gesteuert. 
Während den Beschleunigungsmanövern ändert die Drosophila ihre 
Körperlage ähnlich einem Helikopter, wozu sie zusätzlich mechanische 
Sinnesreize über die Körperbewegung verarbeitet. Um dieses Phä-
nomen im Zusammenspiel mit dem optischen Fluss zu untersuchen, 
ist zusätzlich eine Hochgeschwindigkeitskamera installiert, welche die 
Körperlage der Fliege mit 1000 Bildern pro Sekunde misst («Frucht-
fl iege #1, fi rst tests»). Die Zusammenführung dieser Daten mit denje-
nigen von Position und Fluggeschwindigkeit bildet die Grundlage, das 
Flugverhalten und seine Kontrolle in quantitative Modelle zu fassen. 

Um die verschiedenen optischen Mess- und Steuerungskomponenten 
aufeinander abzustimmen, wurde in der Aufbauphase des Experimen-
talsystems das Insekt simuliert mit einer kleinen schwarzen Fläche, 
aufgemalt auf eine lichtdurchlässige Folie, die sich im Luftstrom des 
Windkanals bewegte («Fruchtfl iege #2, dot in tunnel»). 
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Roter Knurrhahn (Trigla lucerna) und RemOs1 
(Unterwasserstation)

Experimentator/Leiter des Experiments: PD Dr. Philipp Fischer 
Forschungseinrichtung: Universität Konstanz (bis Januar 2007), 
Biologische Anstalt Helgoland/ Alfred-Wegener-Institut für Polar- und 
Meeresforschung (ab Februar 2007) 
Zeitraum des Experiments: ab Juli 2006 
Publikationen s.: www.awi.de/People/show?pfi scher 

Forschungsfrage: 
Viele Fischarten produzieren Töne in unterschiedlichsten Frequenzbe-
reichen. Töne transportieren in der Regel hoch komplexe Informatio-
nen und es darf daher angenommen werden, dass die Lautproduktion 
bei Fischen für die intra- oder interspezifi sche Kommunikation (inner-
halb der gleichen oder zwischen verschiedenen Arten) verwendet wird. 
Zunächst ist die Lautproduktion in Konstanz an einer Süsswasser-Dor-
schart, der Trüsche Lota lota, untersucht worden. Nach dem Umzug 
des Experimentalsystems in die Biologische Anstalt Helgoland wird 
nun mit dem Roten Knurrhahn Trigla lucerna als Versuchstier gearbei-
tet. Ziel der Untersuchung ist es, die zur Kommunikation dienenden 
Töne zu identifi zieren und diese mit dem Verhalten der Tiere in der 
Situation sowohl im Labor wie auch später im offenen Meer zu korre-
lieren. 

Versuchsanordnung: 
Der Laborversuch fi ndet im Besucheraquarium der Nordseeinsel Hel-
goland statt, die Arena hat eine Grundfl äche von 1.90 m x 1.80 m. Der 
Wasserstand im Becken ist variabel, Wassereinlass und Luftzufuhr 
sind an einer Seitenwand befestigt. Das Becken wird nachts von Inf-
rarot-Lichtquellen ausgeleuchtet. An der Decke zentral über dem Be-
cken ist eine Infrarot- Videokamera montiert, ebenfalls von der Decke, 
in eine Ecke versetzt, hängt ein Unterwassermikrophon (Hydrophon) 
herab, etwa zwanzig Zentimeter über dem Grund. Bild- und Tonsig-
nale werden in einem Nebenraum über viele Monate hinweg während 
24 Stunden pro Tag als Audio- und Videodateien auf einer Computer-
festplatte aufgezeichnet. Zentrales Element der Versuche ist ein Bio-
akustikfi lter, der die Daten aufgrund von Algorithmen auswertet und 
Fischtöne von Rauschen und Störgeräuschen unterscheidet. In Feld-
versuchen setzt zukünftig die Unterwasserstation RemOs1 die gewon-
nenen Erkenntnisse aus dem Labor um zur Beobachtung natürlicher 
Fischhabite in der Nordsee. Sie wird neben Audio- und Videosignalen 
auch Messungen von Strömungen, Lichtverhältnissen und Temperatu-
ren per Funk nach Helgoland übermitteln sowie Stereofotografi en von 
Fischschwärmen liefern. Zum gleichen Zweck registrierte sie 2004-
2006 im Bodensee das Verhalten von Jungbarschen, aufgehängt an 
einer Boje ca. 8 m unter Wasserspiegel («RemOs1 »). 
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Varroa (Varroa jacobsoni Oud.) 

Experimentator/Leiter des Experiments: Matthias Rickli 
Forschungseinrichtung: Zentrum für Bienenforschung der For-
schungsanstalt Agroscope Liebefeld- Posieux, Liebefeld-Bern 
Zeitraum des Experiments: 1992-1993 
Publikation: Rickli, Matthias: Chemostimuli involved in host fi n-
ding and recognition in Varroa jacobsoni Oud., a honeybee parasite. 
Neuchâtel: Université de Neuchâtel 1994 (Dissertation) 

Forschungsfrage: 
Die Milbe Varroa jacobsoni Oudemans 1904 ist ein etwa 1 mm gros-
ser Bienenparasit, der sich chemisch, nach Geruch und Geschmack 
orientiert. Ursprünglich aus Ostasien stammend, gelangte sie Ende 
der 1980er-Jahre in die Schweiz. Die Varroa pfl anzt sich in den ver-
deckelten Wabenzellen im Bienenstock fort und ernährt sich zunächst 
von der Hämolymphe (Blut) der Bienenlarven und später der Arbei-
terbienen. Dort setzt sie sich zwischen den Chitinplatten fest. Von der 
Varroatose befallene Bienenvölker sind vermindert produktiv (Bestäu-
bung von Blütenpfl anzen, Honig) und sterben ohne Behandlung innert 
5 Jahren, was neben den ökonomischen Folgen für die Landwirtschaft 
vor allem ökologische Folgen hat (Bodenerosion infolge geringerer 
Bewachsung von Stickstoff einbringenden Pfl anzen). Konventionell 
wird die Varroatose durch Abbrennen chemischer Medikamente im 
Bienenstock bekämpft, deren toxische Nebenwirkungen schlecht zu 
kontrollieren sind. Die Voraussetzungen für eine biologische «Milben-
falle» sollten experimentell geklärt werden: 1). Nachweise einer Ge-
ruch- und Geschmackorientierung unter Laborbedingungen und 2). 
Beschreibung und Test der Substanzen, nach welchen sich die Milben 
orientieren. 

Versuchsanordnung: 
Bei der Geschmackorientierung «ertastet» die Varroa den Reizstoff 
mit dem zum Sinnesorgan ausgebildeten ersten Beinpaar. Zur Un-
tersuchung der Geschmackorientierung diente eine Zonenmembran. 
Die Versuchsanordnung bestand aus einem Wasserbad, das ein mit 
Wasser gefülltes Honigglas konstant auf 32ºC hielt. Der ausgeschnit-
tene Metalldeckel des Honigglases fi xierte eine auf der inneren Was-
seroberfl äche aufgespannte organische und feuchtigkeitsdurchlässige 
Membran, auf deren Unterseite ringförmige Zonen aufgezeichnet wa-
ren. Auf der Oberseite markierte der Forscher die Zone des mittleren 
Rings nacheinander mit verschiedenen Teststoffen. Die Milben wur-
den im Zentrum der Membran abgesetzt, wo sie ihre Suche nach der 
Reizquelle begannen. Löste der Reiz eine positive Wahrnehmung aus, 
verblieb der Parasit längere Zeit in der markierten Zone, wenn nicht, 
verliess er diese. Vertikal über der Membran befand sich eine Videoka-
mera, die die Varroaläufe für die nachträgliche statistische Auswertung 
aufzeichnete (Zonenüberschreitungen, Grenzkontakte, Laufrichtun-
gen, Aufenthaltsdauern etc.). 
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Honigbiene (Apis mellifera) 

Experimentator/Leiter des Experiments: Steven N. Fry 
Forschungseinrichtung: Zoologisches Institut Universität Zürich 
Zeitraum des Experiments: 1995-1998 
Publikation: Fry, Steven N.: Goal-Navigation in Honey Bees, Universi-
tät Zürich 1999 (Dissertation). Weitere Publikationen 2002 und 2005 s. 
http://fl y.ini.uzh.ch 

Forschungsfrage: 
Honigbienen fl iegen weit entfernte Futterstellen an. Dabei benützen 
sie u.a. Landmarken zur visuellen Orientierung. In seiner Dissertation 
befragte Steven N. Fry die dieser Leistung zugrunde liegenden Me-
chanismen und Strategien. Aufgrund von Messungen von Zielfl ügen 4 
/ 6 entwarf er ein Modell, das die Orientierungsleistungen der Honig-
biene in einfachen und komplexeren visuellen Umgebungen erklärt. 
Flugmuster wie z.B. Suchfl üge und stereotype Anfl üge lassen sich mit 
verschiedener Gewichtung der einzelnen Elemente des Modells ver-
stehen. Ferner konnte gezeigt werden, wie durch Lernvorgänge die 
Bienen ein ursprüngliches Suchmuster sukzessiv durch einen schnel-
len und verlässlichen Zielfl ug ersetzten. 

Versuchsanordnung: 
Die Grundausstattung zur Beobachtung von Zielfl ügen bildete eine 
zylinderförmige Flugkammer aus lichtdurchlässigem textilem Materi-
al. Ihre Abmessungen in Höhe und Durchmesser betrugen je 2.4 m. 
Mehrere Einfl uglöcher wurden in die ca. 30 cm hohe, auf dem runden 
Boden aufstehende Seitenwand gebohrt und auf der Innenseite des 
Versuchsraums mit einem kleinen Podest versehen. Der helle Boden 
war mit zufällig verteilten rosafarbenen Punkten aus Papier visuell 
strukturiert. Anfänglich wurde die gesamte Arena von oben mit ei-
ner Standard-Videokamera (Panasonic F10, ausgerüstet mit einem 
Weitwinkelobjektiv) gefi lmt. Ein Videorecorder nahm die Flüge auf 
und überspielte sie zur Auswertung an einen Computer. Bevor jedoch 
Messungen vorgenommen werden konnten, wurden die Bienen so 
dressiert, dass sie das Podest beim Eintrittsloch in die Arena fl iegend 
verliessen. Dies geschah mittels eines mobilen Futterbehälters mit 
Zuckerwasser, der in immer grösseren Entfernungen vom Einfl ugloch 
präsentiert wurde. Nachdem die Bienen gelernt hatten, das auf der 
gegenüberliegenden Seite der Arena gelegene Futter anzusteuern, 
erhielten sie zur Orientierung Landmarken in der Nähe des Zieles dar-
geboten in Form von Zylindern und Papierquadraten unterschiedlicher 
Farben und Formate. 
In einer weiteren Phase entwickelte Fry zusammen mit Martin Bichsel 
das Videosystem Trackit, das fl iegende Insekten aufgrund von Kon-
trastverhältnissen computergesteuert verfolgte und später in weite-
ren Versuchen verfeinert wurde (Vrgl. «Stechmücke», «Ormia» und 
«Fruchtfl iege»). 
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Gemeine Stechmücke (Culex pipiens) 

Experimentator/Leiter des Experiments: Steven N. Fry 
Forschungseinrichtung: Bioakustisches Labor, Zoologisches Institut 
Universität Zürich 
Zeitraum des Experiments: 1999 
Publikationen: Fry SN, Bichsel M, Müller P and Robert D (2000) 
Tracking of fl ying insects using pan-tilt cameras. J Neurosci Methods 
101, 59-67; Fry SN, Müller P, Baumann H-J, Straw AD, Bichsel M and 
Robert D (2004) Context-dependent stimulus presentation to freely 
moving animals in 3D J Neurosci Methods 135, 149-157 

Forschungsfrage: 
MückenmaÅNnnchen der Gattung Culex pipiens orientieren sich in 
ihrem Reproduktionsverhalten am Ton der Flügelbewegungen des 
Mückenweibchens. Vom fl iegenden Weibchen angelockt, lokalisieren 
sie es im freien Flug. Diese Lokalisationsleistung sollte experimentell 
untersucht werden. Im Hintergrund stand die hypothetische Frage, ob 
Reproduktionszyklen von Krankheiten übertragenden Fluginsekten 
durch akustische Fallen unterbrochen werden könnten, indem im be-
troffenen Gebiet aufgestellte Lautsprecher das dem Flugton des Weib-
chens nachempfundene Locksignal aussenden. Die MückenmaÅNnn-
chen würden dann die Lautsprecher als Ziel orten. Dort angekommen, 
könnten sie auf einfache und biologische Weise «entsorgt» werden.

Versuchsanordnung 
Die Flugarena war in einem schallgedämmten und am Boden mit 
schwarzen Tüchern ausgekleideten Raum eingerichtet. Die Arena 
defi nierten Moskitonetze (Länge 4.5 m, Breite 2.6 m, Höhe 3.0 m). An 
der Decke waren zwei Infrarot-Videokameras montiert. Auf der einen 
5 / 6 Seite des Versuchsraums befand sich ein Lautsprecher auf Kopf-
höhe, auf der gegenüberliegenden Seite in einer Entfernung von ca. 
70 cm, ein Gefäss mit einem Schwarm männlicher Mücken. Aus die-
sem Behälter fl ogen einzelne MückenmaÅNnnchen in die Arena, an-
gelockt von einem Reizsignal aus dem Lautsprecher. Die Flugbahn in 
Richtung Schallquelle erfasste das computergesteuerte Videosystem 
Trackit 3D aufgrund von Helligkeitskontrasten. Zur Auswertung wurden 
die Messdaten der Flugspuren grafi sch dargestellt. Aus den Grafi ken 
liessen sich Muster des Flugverhaltens ablesen und interpretieren.

Eine Herausforderung stellte neben der Arbeit in der Dunkelheit (die 
Stechmücke ist dämmerungsaktiv) die Minimierung von Fehlern in den 
Messreihen dar. Fehlerquellen waren etwa Mücken, die den Ziellaut-
sprecher nicht erreichten und später bei anderen Messungen zufällig 
das Bildfeld der Kameras durchquerten. Der Experimentator lockte sie 
mit einer Stimmgabel an, deren Schwingungen den Flugton simulier-
ten, sog sie mit dem Mund in einen Schlauch auf und brachte sie in 
den Container zurück. 

5/6
Ormia (Ormia ochraceae) 

Experimentator/Leiter des Experiments: Pie Müller (Doktorand), 
Daniel Robert (Leiter) 
Forschungseinrichtung: Bioakustisches Labor, Zoologisches Institut 
Universität Zürich 
Zeitraum des Experiments: 2000 
Publikation: Robert, Daniel; Müller, Pie: Death comes suddenly to the 
unprepared: singing crickets, call fragmentation, and parasitoid fl ies. 
In: Behavioral Ecology Vol. 13 No. 5 2002 (S. 598-606) 

Forschungsfrage: 
Weibchen der parasitären Fliege Ormia ochracea orten mit hoher 
räumlicher Präzision Grillen - den Wirt ihrer Larven. Im Dunkeln de-
tektieren und lokalisieren sie die Grillenmännchen anhand des Gril-
lengesangs, fl iegen dorthin und setzen ihre Larven ab, die dann die 
Grille befallen. Obwohl frühere Studien zeigten, dass die Fliege über 
ein sehr gutes Richtungshören verfügt, ist bisher unbekannt, wie die 
Fliege ihren Wirt im Dunkeln aufsucht. Mittels 3DFlugbahnanalysen 
untersuchte Pie Müller in seiner Dissertation, wie die Fliegenweibchen 
diese Lokalisationsaufgabe lösen.  

Versuchsanordnung: 
An der Decke der Flugarena (Ausstattung und Masse s. «Stechmü-
cke») waren zwei Videokameras mit beweglicher Optik installiert. Am 
Boden befanden sich auf der einen Seite zwei Lautsprecher, auf der 
gegenüberliegenden Seite wurde die Fliege für den Start des Flugtests 
auf einem Podest platziert. Ausserhalb der Flugarena standen zwei 
Computer. Mit dem Videosystem, Trackit Stereo wurden die Flugbah-
nen der Fliegen in Echtzeit erfasst. Zwei computergesteuerte Infrarot-
Videokameras folgten der Fliege aufgrund des Helligkeitskontrastes 
und berechneten alle 20 Millisekunden die 3D-Position der Fliege. Die-
se Information wurde kontinuierlich auf einen zweiten Rechner über-
tragen. Auf diesem Rechner wurden die Daten online verarbeitet und 
verschiedene Grillentöne über die beiden Lautsprecher abgespielt, an 
denen sich die Fliege orientierte. Zur Auswertung der Messdaten stell-
te der Computer Grafi ken dar, die die Verknüpfung akustischer und 
räumlicher Positionsdaten als Flugspuren vertikal und lateral zeigten. 
Eine Vielzahl solcher Grafi ken diente dem Experimentator dazu, Flug-
muster zu erkennen und zu interpretieren. Gearbeitet wurde in völliger 
Dunkelheit (die Ormia ist nachtaktiv). Entwischte Insekten wurden mit 
der Stirnlampe lokalisiert und mit einem an einem Stock befestigten 
Plastic- Röhrchen eingesammelt. Ebenfalls musste der mit Textilien 
ausgelegte Boden vor jedem Versuch von Staubpartikeln gereinigt 
werden, damit deren Refl exe nicht die Videokameras während Mes-
sungen von Insektenfl ügen irritierten. 
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Afrikanischer Buntbarsch (Astatotilapia burtoni) 

Experimentator/Leiter des Experiments: Prof. Dr. Hans A. Hofmann 
Forschungseinrichtung: Section of Integrative Biology, University of 
Texas at Austin 
Zeitraum des Experiments: ab 1998 
Publikationen s.: http://cichlid.biosci.utexas.edu/ 

Forschungsfrage: 
Die Forschungsgruppe untersucht die hormonalen und genetischen 
Mechanismen, die dem Sozialverhalten und seiner Evolution zugrunde 
liegen anhand von Buntbarscharten, die in den grossen Seen Ostaf-
rikas, vor allem dem Tanganjikasee, leben. Deren ausgeprägtes So-
zialverhalten macht sie zu einem beliebten Modellsystem der moder-
nen Biologie: Die Männchen wechseln im Laufe ihres Lebens häufi g 
von territorialem Verhalten zu nichtterritorialem Verhalten und zurück. 
Während der territorialen Phase sind sie dominant, grösser, haben 
ausgereifte Geschlechtsorgane und reproduzieren sich. Dazu sind 
sie bunt gefärbt, was sie für Fressfeinde auffällig macht und andere 
Buntbarschmännchen zum Revierkampf animiert. Verlieren sie durch 
solche Kämpfe oder Umweltereignisse wie Stürme oder durchziehen-
de Nilpferde ihr Territorium, werden sie wieder unfruchtbar, kleiner und 
farblos. 

Versuchsordnung: 
Wichtige Komponenten der Forschungsanlage sind neben Apparaten 
zur Analyse von molekularen Proben, Proteinuntersuchungen oder 
der Herstellung von Expressionsanalysen von Tausenden von Genen 
(Microarray) ein Tiefkühlschrank zur Aufbewahrung von Gewebeund 
DNS/RNS-Proben. In diesem analogen Archiv lagern Samples, die 
anlässlich der alle paar Jahre unternommen Feldforschung in Kigoma 
am Tanganjikasee zur UÅNberprüfung der Labordaten gewonnen wer-
den. Ein weiteres Kernstück sind die in vier Räumen untergebrachten 
Aquarienanlagen unterschiedlicher Grösse, in denen mehr als ein-
tausend Buntbarsche gehalten und gefi lmt werden («Buntbarsch #2, 
Videoinsight»). 
Ein zentrales Verhaltensexperiment untersucht den Zusammenhang 
zwischen dem Reproduktionszyklus des Fischweibchens und der Wahl 
eines Männchens zur Befruchtung seiner Eier. Neben der Quantifi zie-
rung von videografi erten Verhaltensweisen fi nden sich in den Daten 
auch Hinweise auf bestimmte Zeitpunkte, an denen Veränderungen 
der Hormone einsetzen. Um diese zu messen, werden die Weibchen 
für kurze Zeit in ein kleineres Glas gesetzt, wo sie Spuren von Hormo-
nen durch die Kiemen an das Wasser abgeben, die dann immunoche-
misch gemessen werden. Auf dem Server «cichlid.biosci.utexas.edu» 
werden alle aus analogen und digitalen Versuchreihen gewonnen 
Daten zusammengeführt und zur Interpretation in gegenseitige Zu-
sammenhänge gebracht («Buntbarsch#1, Mirrorserver»). Präsidialde-
partement 
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Schwarzbäuchige Fruchtfl iege 
(Drosophila melanogaster) 

Videogramme Experimentalsysteme: 
Forschungsfragen und Versuchsanordnungen
Hannes Rickli

Experimentator/Leiter des Experiments: Dr. Steven N. Fry 
Forschungseinrichtung: Institut für Neuroinformatik, Universität Zü-
rich und ETH Zürich 
Zeitraum des Experiments: ab April 2006 
Publikationen s. http://fl y.ini.uzh.ch 

Forschungsfrage: 
Wie Tiere ihre Bewegungen in der natürlichen Umgebung kontrollieren 
ist sowohl für die Erforschung neuronaler Steuervorgänge von Interes-
se, als auch für die Umsetzung biologischer Regelprinzipien in Mikro-
robotern. Untersuchungen über rückgekoppelte Kontrollmechanismen 
im Flug von Insekten sind für Studien am Schnittpunkt von Neuro- und 
Ingenieurwissenschaften besonders interessant, weil diese Tiere ex-
perimentell gut zugänglich sind. In der Arbeitsgruppe von Steven N. 
Fry dient die Fruchtfl iege Drosophila melanogaster als Modellorganis-
mus. Ziel dieser Forschung ist es, motorische und neuronale Abläufe 
umfassend von den im Flug gegebenen sensorischen (z.B. visuellen 
und mechanischen) Reizen bis zu den einzelnen Flügelbewegungen 
zu erschliessen. 

Versuchsanordnung: 
Ausgangspunkt der Versuche ist die Beobachtung, dass die Flie-
ge eine bevorzugte Geschwindigkeit einzuhalten sucht, die sie über 
die optische Wahrnehmung kontrolliert. Um die neuromotorischen 
Grundlagen dieses refl exiven Verhaltens zu untersuchen, wurde eine 
Versuchsanordnung eingerichtet, in der die visuelle Reizumgebung 
automatisch und in Echtzeit gesteuert werden kann. Die Anordnung 
besteht aus einem Windkanal kombiniert mit einem 3D Tracking-Sys-
tem zur Verfolgung der Position der Fliege im freien Flug. Fliegen wer-
den jeweils einzeln in den Windkanal eingelassen, wo sie angelockt 
von Essigduft gegen einen Stadt Zürich Kultur Helmhaus Limmatquai 
31 8001 Zürich Tel. 044 251 61 77 Fax 044 261 56 72 www.helmhaus.
org 2 / 6 verwirbelungsfreien Luftstrom anfl iegen. Ihre Fluggeschwin-
digkeit wird dabei von einem variablen, auf die Seitenwände projizier-
ten grafi schen Muster gesteuert. 
Während den Beschleunigungsmanövern ändert die Drosophila ihre 
Körperlage ähnlich einem Helikopter, wozu sie zusätzlich mechanische 
Sinnesreize über die Körperbewegung verarbeitet. Um dieses Phä-
nomen im Zusammenspiel mit dem optischen Fluss zu untersuchen, 
ist zusätzlich eine Hochgeschwindigkeitskamera installiert, welche die 
Körperlage der Fliege mit 1000 Bildern pro Sekunde misst («Frucht-
fl iege #1, fi rst tests»). Die Zusammenführung dieser Daten mit denje-
nigen von Position und Fluggeschwindigkeit bildet die Grundlage, das 
Flugverhalten und seine Kontrolle in quantitative Modelle zu fassen. 

Um die verschiedenen optischen Mess- und Steuerungskomponenten 
aufeinander abzustimmen, wurde in der Aufbauphase des Experimen-
talsystems das Insekt simuliert mit einer kleinen schwarzen Fläche, 
aufgemalt auf eine lichtdurchlässige Folie, die sich im Luftstrom des 
Windkanals bewegte («Fruchtfl iege #2, dot in tunnel»). 
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Roter Knurrhahn (Trigla lucerna) und RemOs1 
(Unterwasserstation)

Experimentator/Leiter des Experiments: PD Dr. Philipp Fischer 
Forschungseinrichtung: Universität Konstanz (bis Januar 2007), 
Biologische Anstalt Helgoland/ Alfred-Wegener-Institut für Polar- und 
Meeresforschung (ab Februar 2007) 
Zeitraum des Experiments: ab Juli 2006 
Publikationen s.: www.awi.de/People/show?pfi scher 

Forschungsfrage: 
Viele Fischarten produzieren Töne in unterschiedlichsten Frequenzbe-
reichen. Töne transportieren in der Regel hoch komplexe Informatio-
nen und es darf daher angenommen werden, dass die Lautproduktion 
bei Fischen für die intra- oder interspezifi sche Kommunikation (inner-
halb der gleichen oder zwischen verschiedenen Arten) verwendet wird. 
Zunächst ist die Lautproduktion in Konstanz an einer Süsswasser-Dor-
schart, der Trüsche Lota lota, untersucht worden. Nach dem Umzug 
des Experimentalsystems in die Biologische Anstalt Helgoland wird 
nun mit dem Roten Knurrhahn Trigla lucerna als Versuchstier gearbei-
tet. Ziel der Untersuchung ist es, die zur Kommunikation dienenden 
Töne zu identifi zieren und diese mit dem Verhalten der Tiere in der 
Situation sowohl im Labor wie auch später im offenen Meer zu korre-
lieren. 

Versuchsanordnung: 
Der Laborversuch fi ndet im Besucheraquarium der Nordseeinsel Hel-
goland statt, die Arena hat eine Grundfl äche von 1.90 m x 1.80 m. Der 
Wasserstand im Becken ist variabel, Wassereinlass und Luftzufuhr 
sind an einer Seitenwand befestigt. Das Becken wird nachts von Inf-
rarot-Lichtquellen ausgeleuchtet. An der Decke zentral über dem Be-
cken ist eine Infrarot- Videokamera montiert, ebenfalls von der Decke, 
in eine Ecke versetzt, hängt ein Unterwassermikrophon (Hydrophon) 
herab, etwa zwanzig Zentimeter über dem Grund. Bild- und Tonsig-
nale werden in einem Nebenraum über viele Monate hinweg während 
24 Stunden pro Tag als Audio- und Videodateien auf einer Computer-
festplatte aufgezeichnet. Zentrales Element der Versuche ist ein Bio-
akustikfi lter, der die Daten aufgrund von Algorithmen auswertet und 
Fischtöne von Rauschen und Störgeräuschen unterscheidet. In Feld-
versuchen setzt zukünftig die Unterwasserstation RemOs1 die gewon-
nenen Erkenntnisse aus dem Labor um zur Beobachtung natürlicher 
Fischhabite in der Nordsee. Sie wird neben Audio- und Videosignalen 
auch Messungen von Strömungen, Lichtverhältnissen und Temperatu-
ren per Funk nach Helgoland übermitteln sowie Stereofotografi en von 
Fischschwärmen liefern. Zum gleichen Zweck registrierte sie 2004-
2006 im Bodensee das Verhalten von Jungbarschen, aufgehängt an 
einer Boje ca. 8 m unter Wasserspiegel («RemOs1 »). 
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Varroa (Varroa jacobsoni Oud.) 

Experimentator/Leiter des Experiments: Matthias Rickli 
Forschungseinrichtung: Zentrum für Bienenforschung der For-
schungsanstalt Agroscope Liebefeld- Posieux, Liebefeld-Bern 
Zeitraum des Experiments: 1992-1993 
Publikation: Rickli, Matthias: Chemostimuli involved in host fi n-
ding and recognition in Varroa jacobsoni Oud., a honeybee parasite. 
Neuchâtel: Université de Neuchâtel 1994 (Dissertation) 

Forschungsfrage: 
Die Milbe Varroa jacobsoni Oudemans 1904 ist ein etwa 1 mm gros-
ser Bienenparasit, der sich chemisch, nach Geruch und Geschmack 
orientiert. Ursprünglich aus Ostasien stammend, gelangte sie Ende 
der 1980er-Jahre in die Schweiz. Die Varroa pfl anzt sich in den ver-
deckelten Wabenzellen im Bienenstock fort und ernährt sich zunächst 
von der Hämolymphe (Blut) der Bienenlarven und später der Arbei-
terbienen. Dort setzt sie sich zwischen den Chitinplatten fest. Von der 
Varroatose befallene Bienenvölker sind vermindert produktiv (Bestäu-
bung von Blütenpfl anzen, Honig) und sterben ohne Behandlung innert 
5 Jahren, was neben den ökonomischen Folgen für die Landwirtschaft 
vor allem ökologische Folgen hat (Bodenerosion infolge geringerer 
Bewachsung von Stickstoff einbringenden Pfl anzen). Konventionell 
wird die Varroatose durch Abbrennen chemischer Medikamente im 
Bienenstock bekämpft, deren toxische Nebenwirkungen schlecht zu 
kontrollieren sind. Die Voraussetzungen für eine biologische «Milben-
falle» sollten experimentell geklärt werden: 1). Nachweise einer Ge-
ruch- und Geschmackorientierung unter Laborbedingungen und 2). 
Beschreibung und Test der Substanzen, nach welchen sich die Milben 
orientieren. 

Versuchsanordnung: 
Bei der Geschmackorientierung «ertastet» die Varroa den Reizstoff 
mit dem zum Sinnesorgan ausgebildeten ersten Beinpaar. Zur Un-
tersuchung der Geschmackorientierung diente eine Zonenmembran. 
Die Versuchsanordnung bestand aus einem Wasserbad, das ein mit 
Wasser gefülltes Honigglas konstant auf 32ºC hielt. Der ausgeschnit-
tene Metalldeckel des Honigglases fi xierte eine auf der inneren Was-
seroberfl äche aufgespannte organische und feuchtigkeitsdurchlässige 
Membran, auf deren Unterseite ringförmige Zonen aufgezeichnet wa-
ren. Auf der Oberseite markierte der Forscher die Zone des mittleren 
Rings nacheinander mit verschiedenen Teststoffen. Die Milben wur-
den im Zentrum der Membran abgesetzt, wo sie ihre Suche nach der 
Reizquelle begannen. Löste der Reiz eine positive Wahrnehmung aus, 
verblieb der Parasit längere Zeit in der markierten Zone, wenn nicht, 
verliess er diese. Vertikal über der Membran befand sich eine Videoka-
mera, die die Varroaläufe für die nachträgliche statistische Auswertung 
aufzeichnete (Zonenüberschreitungen, Grenzkontakte, Laufrichtun-
gen, Aufenthaltsdauern etc.). 
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Honigbiene (Apis mellifera) 

Experimentator/Leiter des Experiments: Steven N. Fry 
Forschungseinrichtung: Zoologisches Institut Universität Zürich 
Zeitraum des Experiments: 1995-1998 
Publikation: Fry, Steven N.: Goal-Navigation in Honey Bees, Universi-
tät Zürich 1999 (Dissertation). Weitere Publikationen 2002 und 2005 s. 
http://fl y.ini.uzh.ch 

Forschungsfrage: 
Honigbienen fl iegen weit entfernte Futterstellen an. Dabei benützen 
sie u.a. Landmarken zur visuellen Orientierung. In seiner Dissertation 
befragte Steven N. Fry die dieser Leistung zugrunde liegenden Me-
chanismen und Strategien. Aufgrund von Messungen von Zielfl ügen 4 
/ 6 entwarf er ein Modell, das die Orientierungsleistungen der Honig-
biene in einfachen und komplexeren visuellen Umgebungen erklärt. 
Flugmuster wie z.B. Suchfl üge und stereotype Anfl üge lassen sich mit 
verschiedener Gewichtung der einzelnen Elemente des Modells ver-
stehen. Ferner konnte gezeigt werden, wie durch Lernvorgänge die 
Bienen ein ursprüngliches Suchmuster sukzessiv durch einen schnel-
len und verlässlichen Zielfl ug ersetzten. 

Versuchsanordnung: 
Die Grundausstattung zur Beobachtung von Zielfl ügen bildete eine 
zylinderförmige Flugkammer aus lichtdurchlässigem textilem Materi-
al. Ihre Abmessungen in Höhe und Durchmesser betrugen je 2.4 m. 
Mehrere Einfl uglöcher wurden in die ca. 30 cm hohe, auf dem runden 
Boden aufstehende Seitenwand gebohrt und auf der Innenseite des 
Versuchsraums mit einem kleinen Podest versehen. Der helle Boden 
war mit zufällig verteilten rosafarbenen Punkten aus Papier visuell 
strukturiert. Anfänglich wurde die gesamte Arena von oben mit ei-
ner Standard-Videokamera (Panasonic F10, ausgerüstet mit einem 
Weitwinkelobjektiv) gefi lmt. Ein Videorecorder nahm die Flüge auf 
und überspielte sie zur Auswertung an einen Computer. Bevor jedoch 
Messungen vorgenommen werden konnten, wurden die Bienen so 
dressiert, dass sie das Podest beim Eintrittsloch in die Arena fl iegend 
verliessen. Dies geschah mittels eines mobilen Futterbehälters mit 
Zuckerwasser, der in immer grösseren Entfernungen vom Einfl ugloch 
präsentiert wurde. Nachdem die Bienen gelernt hatten, das auf der 
gegenüberliegenden Seite der Arena gelegene Futter anzusteuern, 
erhielten sie zur Orientierung Landmarken in der Nähe des Zieles dar-
geboten in Form von Zylindern und Papierquadraten unterschiedlicher 
Farben und Formate. 
In einer weiteren Phase entwickelte Fry zusammen mit Martin Bichsel 
das Videosystem Trackit, das fl iegende Insekten aufgrund von Kon-
trastverhältnissen computergesteuert verfolgte und später in weite-
ren Versuchen verfeinert wurde (Vrgl. «Stechmücke», «Ormia» und 
«Fruchtfl iege»). 

4/6
Gemeine Stechmücke (Culex pipiens) 

Experimentator/Leiter des Experiments: Steven N. Fry 
Forschungseinrichtung: Bioakustisches Labor, Zoologisches Institut 
Universität Zürich 
Zeitraum des Experiments: 1999 
Publikationen: Fry SN, Bichsel M, Müller P and Robert D (2000) 
Tracking of fl ying insects using pan-tilt cameras. J Neurosci Methods 
101, 59-67; Fry SN, Müller P, Baumann H-J, Straw AD, Bichsel M and 
Robert D (2004) Context-dependent stimulus presentation to freely 
moving animals in 3D J Neurosci Methods 135, 149-157 

Forschungsfrage: 
MückenmaÅNnnchen der Gattung Culex pipiens orientieren sich in 
ihrem Reproduktionsverhalten am Ton der Flügelbewegungen des 
Mückenweibchens. Vom fl iegenden Weibchen angelockt, lokalisieren 
sie es im freien Flug. Diese Lokalisationsleistung sollte experimentell 
untersucht werden. Im Hintergrund stand die hypothetische Frage, ob 
Reproduktionszyklen von Krankheiten übertragenden Fluginsekten 
durch akustische Fallen unterbrochen werden könnten, indem im be-
troffenen Gebiet aufgestellte Lautsprecher das dem Flugton des Weib-
chens nachempfundene Locksignal aussenden. Die MückenmaÅNnn-
chen würden dann die Lautsprecher als Ziel orten. Dort angekommen, 
könnten sie auf einfache und biologische Weise «entsorgt» werden.

Versuchsanordnung 
Die Flugarena war in einem schallgedämmten und am Boden mit 
schwarzen Tüchern ausgekleideten Raum eingerichtet. Die Arena 
defi nierten Moskitonetze (Länge 4.5 m, Breite 2.6 m, Höhe 3.0 m). An 
der Decke waren zwei Infrarot-Videokameras montiert. Auf der einen 
5 / 6 Seite des Versuchsraums befand sich ein Lautsprecher auf Kopf-
höhe, auf der gegenüberliegenden Seite in einer Entfernung von ca. 
70 cm, ein Gefäss mit einem Schwarm männlicher Mücken. Aus die-
sem Behälter fl ogen einzelne MückenmaÅNnnchen in die Arena, an-
gelockt von einem Reizsignal aus dem Lautsprecher. Die Flugbahn in 
Richtung Schallquelle erfasste das computergesteuerte Videosystem 
Trackit 3D aufgrund von Helligkeitskontrasten. Zur Auswertung wurden 
die Messdaten der Flugspuren grafi sch dargestellt. Aus den Grafi ken 
liessen sich Muster des Flugverhaltens ablesen und interpretieren.

Eine Herausforderung stellte neben der Arbeit in der Dunkelheit (die 
Stechmücke ist dämmerungsaktiv) die Minimierung von Fehlern in den 
Messreihen dar. Fehlerquellen waren etwa Mücken, die den Ziellaut-
sprecher nicht erreichten und später bei anderen Messungen zufällig 
das Bildfeld der Kameras durchquerten. Der Experimentator lockte sie 
mit einer Stimmgabel an, deren Schwingungen den Flugton simulier-
ten, sog sie mit dem Mund in einen Schlauch auf und brachte sie in 
den Container zurück. 

5/6
Ormia (Ormia ochraceae) 

Experimentator/Leiter des Experiments: Pie Müller (Doktorand), 
Daniel Robert (Leiter) 
Forschungseinrichtung: Bioakustisches Labor, Zoologisches Institut 
Universität Zürich 
Zeitraum des Experiments: 2000 
Publikation: Robert, Daniel; Müller, Pie: Death comes suddenly to the 
unprepared: singing crickets, call fragmentation, and parasitoid fl ies. 
In: Behavioral Ecology Vol. 13 No. 5 2002 (S. 598-606) 

Forschungsfrage: 
Weibchen der parasitären Fliege Ormia ochracea orten mit hoher 
räumlicher Präzision Grillen - den Wirt ihrer Larven. Im Dunkeln de-
tektieren und lokalisieren sie die Grillenmännchen anhand des Gril-
lengesangs, fl iegen dorthin und setzen ihre Larven ab, die dann die 
Grille befallen. Obwohl frühere Studien zeigten, dass die Fliege über 
ein sehr gutes Richtungshören verfügt, ist bisher unbekannt, wie die 
Fliege ihren Wirt im Dunkeln aufsucht. Mittels 3DFlugbahnanalysen 
untersuchte Pie Müller in seiner Dissertation, wie die Fliegenweibchen 
diese Lokalisationsaufgabe lösen.  

Versuchsanordnung: 
An der Decke der Flugarena (Ausstattung und Masse s. «Stechmü-
cke») waren zwei Videokameras mit beweglicher Optik installiert. Am 
Boden befanden sich auf der einen Seite zwei Lautsprecher, auf der 
gegenüberliegenden Seite wurde die Fliege für den Start des Flugtests 
auf einem Podest platziert. Ausserhalb der Flugarena standen zwei 
Computer. Mit dem Videosystem, Trackit Stereo wurden die Flugbah-
nen der Fliegen in Echtzeit erfasst. Zwei computergesteuerte Infrarot-
Videokameras folgten der Fliege aufgrund des Helligkeitskontrastes 
und berechneten alle 20 Millisekunden die 3D-Position der Fliege. Die-
se Information wurde kontinuierlich auf einen zweiten Rechner über-
tragen. Auf diesem Rechner wurden die Daten online verarbeitet und 
verschiedene Grillentöne über die beiden Lautsprecher abgespielt, an 
denen sich die Fliege orientierte. Zur Auswertung der Messdaten stell-
te der Computer Grafi ken dar, die die Verknüpfung akustischer und 
räumlicher Positionsdaten als Flugspuren vertikal und lateral zeigten. 
Eine Vielzahl solcher Grafi ken diente dem Experimentator dazu, Flug-
muster zu erkennen und zu interpretieren. Gearbeitet wurde in völliger 
Dunkelheit (die Ormia ist nachtaktiv). Entwischte Insekten wurden mit 
der Stirnlampe lokalisiert und mit einem an einem Stock befestigten 
Plastic- Röhrchen eingesammelt. Ebenfalls musste der mit Textilien 
ausgelegte Boden vor jedem Versuch von Staubpartikeln gereinigt 
werden, damit deren Refl exe nicht die Videokameras während Mes-
sungen von Insektenfl ügen irritierten. 
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Afrikanischer Buntbarsch (Astatotilapia burtoni) 

Experimentator/Leiter des Experiments: Prof. Dr. Hans A. Hofmann 
Forschungseinrichtung: Section of Integrative Biology, University of 
Texas at Austin 
Zeitraum des Experiments: ab 1998 
Publikationen s.: http://cichlid.biosci.utexas.edu/ 

Forschungsfrage: 
Die Forschungsgruppe untersucht die hormonalen und genetischen 
Mechanismen, die dem Sozialverhalten und seiner Evolution zugrunde 
liegen anhand von Buntbarscharten, die in den grossen Seen Ostaf-
rikas, vor allem dem Tanganjikasee, leben. Deren ausgeprägtes So-
zialverhalten macht sie zu einem beliebten Modellsystem der moder-
nen Biologie: Die Männchen wechseln im Laufe ihres Lebens häufi g 
von territorialem Verhalten zu nichtterritorialem Verhalten und zurück. 
Während der territorialen Phase sind sie dominant, grösser, haben 
ausgereifte Geschlechtsorgane und reproduzieren sich. Dazu sind 
sie bunt gefärbt, was sie für Fressfeinde auffällig macht und andere 
Buntbarschmännchen zum Revierkampf animiert. Verlieren sie durch 
solche Kämpfe oder Umweltereignisse wie Stürme oder durchziehen-
de Nilpferde ihr Territorium, werden sie wieder unfruchtbar, kleiner und 
farblos. 

Versuchsordnung: 
Wichtige Komponenten der Forschungsanlage sind neben Apparaten 
zur Analyse von molekularen Proben, Proteinuntersuchungen oder 
der Herstellung von Expressionsanalysen von Tausenden von Genen 
(Microarray) ein Tiefkühlschrank zur Aufbewahrung von Gewebeund 
DNS/RNS-Proben. In diesem analogen Archiv lagern Samples, die 
anlässlich der alle paar Jahre unternommen Feldforschung in Kigoma 
am Tanganjikasee zur UÅNberprüfung der Labordaten gewonnen wer-
den. Ein weiteres Kernstück sind die in vier Räumen untergebrachten 
Aquarienanlagen unterschiedlicher Grösse, in denen mehr als ein-
tausend Buntbarsche gehalten und gefi lmt werden («Buntbarsch #2, 
Videoinsight»). 
Ein zentrales Verhaltensexperiment untersucht den Zusammenhang 
zwischen dem Reproduktionszyklus des Fischweibchens und der Wahl 
eines Männchens zur Befruchtung seiner Eier. Neben der Quantifi zie-
rung von videografi erten Verhaltensweisen fi nden sich in den Daten 
auch Hinweise auf bestimmte Zeitpunkte, an denen Veränderungen 
der Hormone einsetzen. Um diese zu messen, werden die Weibchen 
für kurze Zeit in ein kleineres Glas gesetzt, wo sie Spuren von Hormo-
nen durch die Kiemen an das Wasser abgeben, die dann immunoche-
misch gemessen werden. Auf dem Server «cichlid.biosci.utexas.edu» 
werden alle aus analogen und digitalen Versuchreihen gewonnen 
Daten zusammengeführt und zur Interpretation in gegenseitige Zu-
sammenhänge gebracht («Buntbarsch#1, Mirrorserver»). Präsidialde-
partement 
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Schwarzbäuchige Fruchtfl iege 
(Drosophila melanogaster) 

Videogramme Experimentalsysteme: 
Forschungsfragen und Versuchsanordnungen
Hannes Rickli

Experimentator/Leiter des Experiments: Dr. Steven N. Fry 
Forschungseinrichtung: Institut für Neuroinformatik, Universität Zü-
rich und ETH Zürich 
Zeitraum des Experiments: ab April 2006 
Publikationen s. http://fl y.ini.uzh.ch 

Forschungsfrage: 
Wie Tiere ihre Bewegungen in der natürlichen Umgebung kontrollieren 
ist sowohl für die Erforschung neuronaler Steuervorgänge von Interes-
se, als auch für die Umsetzung biologischer Regelprinzipien in Mikro-
robotern. Untersuchungen über rückgekoppelte Kontrollmechanismen 
im Flug von Insekten sind für Studien am Schnittpunkt von Neuro- und 
Ingenieurwissenschaften besonders interessant, weil diese Tiere ex-
perimentell gut zugänglich sind. In der Arbeitsgruppe von Steven N. 
Fry dient die Fruchtfl iege Drosophila melanogaster als Modellorganis-
mus. Ziel dieser Forschung ist es, motorische und neuronale Abläufe 
umfassend von den im Flug gegebenen sensorischen (z.B. visuellen 
und mechanischen) Reizen bis zu den einzelnen Flügelbewegungen 
zu erschliessen. 

Versuchsanordnung: 
Ausgangspunkt der Versuche ist die Beobachtung, dass die Flie-
ge eine bevorzugte Geschwindigkeit einzuhalten sucht, die sie über 
die optische Wahrnehmung kontrolliert. Um die neuromotorischen 
Grundlagen dieses refl exiven Verhaltens zu untersuchen, wurde eine 
Versuchsanordnung eingerichtet, in der die visuelle Reizumgebung 
automatisch und in Echtzeit gesteuert werden kann. Die Anordnung 
besteht aus einem Windkanal kombiniert mit einem 3D Tracking-Sys-
tem zur Verfolgung der Position der Fliege im freien Flug. Fliegen wer-
den jeweils einzeln in den Windkanal eingelassen, wo sie angelockt 
von Essigduft gegen einen Stadt Zürich Kultur Helmhaus Limmatquai 
31 8001 Zürich Tel. 044 251 61 77 Fax 044 261 56 72 www.helmhaus.
org 2 / 6 verwirbelungsfreien Luftstrom anfl iegen. Ihre Fluggeschwin-
digkeit wird dabei von einem variablen, auf die Seitenwände projizier-
ten grafi schen Muster gesteuert. 
Während den Beschleunigungsmanövern ändert die Drosophila ihre 
Körperlage ähnlich einem Helikopter, wozu sie zusätzlich mechanische 
Sinnesreize über die Körperbewegung verarbeitet. Um dieses Phä-
nomen im Zusammenspiel mit dem optischen Fluss zu untersuchen, 
ist zusätzlich eine Hochgeschwindigkeitskamera installiert, welche die 
Körperlage der Fliege mit 1000 Bildern pro Sekunde misst («Frucht-
fl iege #1, fi rst tests»). Die Zusammenführung dieser Daten mit denje-
nigen von Position und Fluggeschwindigkeit bildet die Grundlage, das 
Flugverhalten und seine Kontrolle in quantitative Modelle zu fassen. 

Um die verschiedenen optischen Mess- und Steuerungskomponenten 
aufeinander abzustimmen, wurde in der Aufbauphase des Experimen-
talsystems das Insekt simuliert mit einer kleinen schwarzen Fläche, 
aufgemalt auf eine lichtdurchlässige Folie, die sich im Luftstrom des 
Windkanals bewegte («Fruchtfl iege #2, dot in tunnel»). 
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Roter Knurrhahn (Trigla lucerna) und RemOs1 
(Unterwasserstation)

Experimentator/Leiter des Experiments: PD Dr. Philipp Fischer 
Forschungseinrichtung: Universität Konstanz (bis Januar 2007), 
Biologische Anstalt Helgoland/ Alfred-Wegener-Institut für Polar- und 
Meeresforschung (ab Februar 2007) 
Zeitraum des Experiments: ab Juli 2006 
Publikationen s.: www.awi.de/People/show?pfi scher 

Forschungsfrage: 
Viele Fischarten produzieren Töne in unterschiedlichsten Frequenzbe-
reichen. Töne transportieren in der Regel hoch komplexe Informatio-
nen und es darf daher angenommen werden, dass die Lautproduktion 
bei Fischen für die intra- oder interspezifi sche Kommunikation (inner-
halb der gleichen oder zwischen verschiedenen Arten) verwendet wird. 
Zunächst ist die Lautproduktion in Konstanz an einer Süsswasser-Dor-
schart, der Trüsche Lota lota, untersucht worden. Nach dem Umzug 
des Experimentalsystems in die Biologische Anstalt Helgoland wird 
nun mit dem Roten Knurrhahn Trigla lucerna als Versuchstier gearbei-
tet. Ziel der Untersuchung ist es, die zur Kommunikation dienenden 
Töne zu identifi zieren und diese mit dem Verhalten der Tiere in der 
Situation sowohl im Labor wie auch später im offenen Meer zu korre-
lieren. 

Versuchsanordnung: 
Der Laborversuch fi ndet im Besucheraquarium der Nordseeinsel Hel-
goland statt, die Arena hat eine Grundfl äche von 1.90 m x 1.80 m. Der 
Wasserstand im Becken ist variabel, Wassereinlass und Luftzufuhr 
sind an einer Seitenwand befestigt. Das Becken wird nachts von Inf-
rarot-Lichtquellen ausgeleuchtet. An der Decke zentral über dem Be-
cken ist eine Infrarot- Videokamera montiert, ebenfalls von der Decke, 
in eine Ecke versetzt, hängt ein Unterwassermikrophon (Hydrophon) 
herab, etwa zwanzig Zentimeter über dem Grund. Bild- und Tonsig-
nale werden in einem Nebenraum über viele Monate hinweg während 
24 Stunden pro Tag als Audio- und Videodateien auf einer Computer-
festplatte aufgezeichnet. Zentrales Element der Versuche ist ein Bio-
akustikfi lter, der die Daten aufgrund von Algorithmen auswertet und 
Fischtöne von Rauschen und Störgeräuschen unterscheidet. In Feld-
versuchen setzt zukünftig die Unterwasserstation RemOs1 die gewon-
nenen Erkenntnisse aus dem Labor um zur Beobachtung natürlicher 
Fischhabite in der Nordsee. Sie wird neben Audio- und Videosignalen 
auch Messungen von Strömungen, Lichtverhältnissen und Temperatu-
ren per Funk nach Helgoland übermitteln sowie Stereofotografi en von 
Fischschwärmen liefern. Zum gleichen Zweck registrierte sie 2004-
2006 im Bodensee das Verhalten von Jungbarschen, aufgehängt an 
einer Boje ca. 8 m unter Wasserspiegel («RemOs1 »). 
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Varroa (Varroa jacobsoni Oud.) 

Experimentator/Leiter des Experiments: Matthias Rickli 
Forschungseinrichtung: Zentrum für Bienenforschung der For-
schungsanstalt Agroscope Liebefeld- Posieux, Liebefeld-Bern 
Zeitraum des Experiments: 1992-1993 
Publikation: Rickli, Matthias: Chemostimuli involved in host fi n-
ding and recognition in Varroa jacobsoni Oud., a honeybee parasite. 
Neuchâtel: Université de Neuchâtel 1994 (Dissertation) 

Forschungsfrage: 
Die Milbe Varroa jacobsoni Oudemans 1904 ist ein etwa 1 mm gros-
ser Bienenparasit, der sich chemisch, nach Geruch und Geschmack 
orientiert. Ursprünglich aus Ostasien stammend, gelangte sie Ende 
der 1980er-Jahre in die Schweiz. Die Varroa pfl anzt sich in den ver-
deckelten Wabenzellen im Bienenstock fort und ernährt sich zunächst 
von der Hämolymphe (Blut) der Bienenlarven und später der Arbei-
terbienen. Dort setzt sie sich zwischen den Chitinplatten fest. Von der 
Varroatose befallene Bienenvölker sind vermindert produktiv (Bestäu-
bung von Blütenpfl anzen, Honig) und sterben ohne Behandlung innert 
5 Jahren, was neben den ökonomischen Folgen für die Landwirtschaft 
vor allem ökologische Folgen hat (Bodenerosion infolge geringerer 
Bewachsung von Stickstoff einbringenden Pfl anzen). Konventionell 
wird die Varroatose durch Abbrennen chemischer Medikamente im 
Bienenstock bekämpft, deren toxische Nebenwirkungen schlecht zu 
kontrollieren sind. Die Voraussetzungen für eine biologische «Milben-
falle» sollten experimentell geklärt werden: 1). Nachweise einer Ge-
ruch- und Geschmackorientierung unter Laborbedingungen und 2). 
Beschreibung und Test der Substanzen, nach welchen sich die Milben 
orientieren. 

Versuchsanordnung: 
Bei der Geschmackorientierung «ertastet» die Varroa den Reizstoff 
mit dem zum Sinnesorgan ausgebildeten ersten Beinpaar. Zur Un-
tersuchung der Geschmackorientierung diente eine Zonenmembran. 
Die Versuchsanordnung bestand aus einem Wasserbad, das ein mit 
Wasser gefülltes Honigglas konstant auf 32ºC hielt. Der ausgeschnit-
tene Metalldeckel des Honigglases fi xierte eine auf der inneren Was-
seroberfl äche aufgespannte organische und feuchtigkeitsdurchlässige 
Membran, auf deren Unterseite ringförmige Zonen aufgezeichnet wa-
ren. Auf der Oberseite markierte der Forscher die Zone des mittleren 
Rings nacheinander mit verschiedenen Teststoffen. Die Milben wur-
den im Zentrum der Membran abgesetzt, wo sie ihre Suche nach der 
Reizquelle begannen. Löste der Reiz eine positive Wahrnehmung aus, 
verblieb der Parasit längere Zeit in der markierten Zone, wenn nicht, 
verliess er diese. Vertikal über der Membran befand sich eine Videoka-
mera, die die Varroaläufe für die nachträgliche statistische Auswertung 
aufzeichnete (Zonenüberschreitungen, Grenzkontakte, Laufrichtun-
gen, Aufenthaltsdauern etc.). 
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Honigbiene (Apis mellifera) 

Experimentator/Leiter des Experiments: Steven N. Fry 
Forschungseinrichtung: Zoologisches Institut Universität Zürich 
Zeitraum des Experiments: 1995-1998 
Publikation: Fry, Steven N.: Goal-Navigation in Honey Bees, Universi-
tät Zürich 1999 (Dissertation). Weitere Publikationen 2002 und 2005 s. 
http://fl y.ini.uzh.ch 

Forschungsfrage: 
Honigbienen fl iegen weit entfernte Futterstellen an. Dabei benützen 
sie u.a. Landmarken zur visuellen Orientierung. In seiner Dissertation 
befragte Steven N. Fry die dieser Leistung zugrunde liegenden Me-
chanismen und Strategien. Aufgrund von Messungen von Zielfl ügen 4 
/ 6 entwarf er ein Modell, das die Orientierungsleistungen der Honig-
biene in einfachen und komplexeren visuellen Umgebungen erklärt. 
Flugmuster wie z.B. Suchfl üge und stereotype Anfl üge lassen sich mit 
verschiedener Gewichtung der einzelnen Elemente des Modells ver-
stehen. Ferner konnte gezeigt werden, wie durch Lernvorgänge die 
Bienen ein ursprüngliches Suchmuster sukzessiv durch einen schnel-
len und verlässlichen Zielfl ug ersetzten. 

Versuchsanordnung: 
Die Grundausstattung zur Beobachtung von Zielfl ügen bildete eine 
zylinderförmige Flugkammer aus lichtdurchlässigem textilem Materi-
al. Ihre Abmessungen in Höhe und Durchmesser betrugen je 2.4 m. 
Mehrere Einfl uglöcher wurden in die ca. 30 cm hohe, auf dem runden 
Boden aufstehende Seitenwand gebohrt und auf der Innenseite des 
Versuchsraums mit einem kleinen Podest versehen. Der helle Boden 
war mit zufällig verteilten rosafarbenen Punkten aus Papier visuell 
strukturiert. Anfänglich wurde die gesamte Arena von oben mit ei-
ner Standard-Videokamera (Panasonic F10, ausgerüstet mit einem 
Weitwinkelobjektiv) gefi lmt. Ein Videorecorder nahm die Flüge auf 
und überspielte sie zur Auswertung an einen Computer. Bevor jedoch 
Messungen vorgenommen werden konnten, wurden die Bienen so 
dressiert, dass sie das Podest beim Eintrittsloch in die Arena fl iegend 
verliessen. Dies geschah mittels eines mobilen Futterbehälters mit 
Zuckerwasser, der in immer grösseren Entfernungen vom Einfl ugloch 
präsentiert wurde. Nachdem die Bienen gelernt hatten, das auf der 
gegenüberliegenden Seite der Arena gelegene Futter anzusteuern, 
erhielten sie zur Orientierung Landmarken in der Nähe des Zieles dar-
geboten in Form von Zylindern und Papierquadraten unterschiedlicher 
Farben und Formate. 
In einer weiteren Phase entwickelte Fry zusammen mit Martin Bichsel 
das Videosystem Trackit, das fl iegende Insekten aufgrund von Kon-
trastverhältnissen computergesteuert verfolgte und später in weite-
ren Versuchen verfeinert wurde (Vrgl. «Stechmücke», «Ormia» und 
«Fruchtfl iege»). 

4/6
Gemeine Stechmücke (Culex pipiens) 

Experimentator/Leiter des Experiments: Steven N. Fry 
Forschungseinrichtung: Bioakustisches Labor, Zoologisches Institut 
Universität Zürich 
Zeitraum des Experiments: 1999 
Publikationen: Fry SN, Bichsel M, Müller P and Robert D (2000) 
Tracking of fl ying insects using pan-tilt cameras. J Neurosci Methods 
101, 59-67; Fry SN, Müller P, Baumann H-J, Straw AD, Bichsel M and 
Robert D (2004) Context-dependent stimulus presentation to freely 
moving animals in 3D J Neurosci Methods 135, 149-157 

Forschungsfrage: 
MückenmaÅNnnchen der Gattung Culex pipiens orientieren sich in 
ihrem Reproduktionsverhalten am Ton der Flügelbewegungen des 
Mückenweibchens. Vom fl iegenden Weibchen angelockt, lokalisieren 
sie es im freien Flug. Diese Lokalisationsleistung sollte experimentell 
untersucht werden. Im Hintergrund stand die hypothetische Frage, ob 
Reproduktionszyklen von Krankheiten übertragenden Fluginsekten 
durch akustische Fallen unterbrochen werden könnten, indem im be-
troffenen Gebiet aufgestellte Lautsprecher das dem Flugton des Weib-
chens nachempfundene Locksignal aussenden. Die MückenmaÅNnn-
chen würden dann die Lautsprecher als Ziel orten. Dort angekommen, 
könnten sie auf einfache und biologische Weise «entsorgt» werden.

Versuchsanordnung 
Die Flugarena war in einem schallgedämmten und am Boden mit 
schwarzen Tüchern ausgekleideten Raum eingerichtet. Die Arena 
defi nierten Moskitonetze (Länge 4.5 m, Breite 2.6 m, Höhe 3.0 m). An 
der Decke waren zwei Infrarot-Videokameras montiert. Auf der einen 
5 / 6 Seite des Versuchsraums befand sich ein Lautsprecher auf Kopf-
höhe, auf der gegenüberliegenden Seite in einer Entfernung von ca. 
70 cm, ein Gefäss mit einem Schwarm männlicher Mücken. Aus die-
sem Behälter fl ogen einzelne MückenmaÅNnnchen in die Arena, an-
gelockt von einem Reizsignal aus dem Lautsprecher. Die Flugbahn in 
Richtung Schallquelle erfasste das computergesteuerte Videosystem 
Trackit 3D aufgrund von Helligkeitskontrasten. Zur Auswertung wurden 
die Messdaten der Flugspuren grafi sch dargestellt. Aus den Grafi ken 
liessen sich Muster des Flugverhaltens ablesen und interpretieren.

Eine Herausforderung stellte neben der Arbeit in der Dunkelheit (die 
Stechmücke ist dämmerungsaktiv) die Minimierung von Fehlern in den 
Messreihen dar. Fehlerquellen waren etwa Mücken, die den Ziellaut-
sprecher nicht erreichten und später bei anderen Messungen zufällig 
das Bildfeld der Kameras durchquerten. Der Experimentator lockte sie 
mit einer Stimmgabel an, deren Schwingungen den Flugton simulier-
ten, sog sie mit dem Mund in einen Schlauch auf und brachte sie in 
den Container zurück. 
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Ormia (Ormia ochraceae) 

Experimentator/Leiter des Experiments: Pie Müller (Doktorand), 
Daniel Robert (Leiter) 
Forschungseinrichtung: Bioakustisches Labor, Zoologisches Institut 
Universität Zürich 
Zeitraum des Experiments: 2000 
Publikation: Robert, Daniel; Müller, Pie: Death comes suddenly to the 
unprepared: singing crickets, call fragmentation, and parasitoid fl ies. 
In: Behavioral Ecology Vol. 13 No. 5 2002 (S. 598-606) 

Forschungsfrage: 
Weibchen der parasitären Fliege Ormia ochracea orten mit hoher 
räumlicher Präzision Grillen - den Wirt ihrer Larven. Im Dunkeln de-
tektieren und lokalisieren sie die Grillenmännchen anhand des Gril-
lengesangs, fl iegen dorthin und setzen ihre Larven ab, die dann die 
Grille befallen. Obwohl frühere Studien zeigten, dass die Fliege über 
ein sehr gutes Richtungshören verfügt, ist bisher unbekannt, wie die 
Fliege ihren Wirt im Dunkeln aufsucht. Mittels 3DFlugbahnanalysen 
untersuchte Pie Müller in seiner Dissertation, wie die Fliegenweibchen 
diese Lokalisationsaufgabe lösen.  

Versuchsanordnung: 
An der Decke der Flugarena (Ausstattung und Masse s. «Stechmü-
cke») waren zwei Videokameras mit beweglicher Optik installiert. Am 
Boden befanden sich auf der einen Seite zwei Lautsprecher, auf der 
gegenüberliegenden Seite wurde die Fliege für den Start des Flugtests 
auf einem Podest platziert. Ausserhalb der Flugarena standen zwei 
Computer. Mit dem Videosystem, Trackit Stereo wurden die Flugbah-
nen der Fliegen in Echtzeit erfasst. Zwei computergesteuerte Infrarot-
Videokameras folgten der Fliege aufgrund des Helligkeitskontrastes 
und berechneten alle 20 Millisekunden die 3D-Position der Fliege. Die-
se Information wurde kontinuierlich auf einen zweiten Rechner über-
tragen. Auf diesem Rechner wurden die Daten online verarbeitet und 
verschiedene Grillentöne über die beiden Lautsprecher abgespielt, an 
denen sich die Fliege orientierte. Zur Auswertung der Messdaten stell-
te der Computer Grafi ken dar, die die Verknüpfung akustischer und 
räumlicher Positionsdaten als Flugspuren vertikal und lateral zeigten. 
Eine Vielzahl solcher Grafi ken diente dem Experimentator dazu, Flug-
muster zu erkennen und zu interpretieren. Gearbeitet wurde in völliger 
Dunkelheit (die Ormia ist nachtaktiv). Entwischte Insekten wurden mit 
der Stirnlampe lokalisiert und mit einem an einem Stock befestigten 
Plastic- Röhrchen eingesammelt. Ebenfalls musste der mit Textilien 
ausgelegte Boden vor jedem Versuch von Staubpartikeln gereinigt 
werden, damit deren Refl exe nicht die Videokameras während Mes-
sungen von Insektenfl ügen irritierten. 

6/6
Afrikanischer Buntbarsch (Astatotilapia burtoni) 

Experimentator/Leiter des Experiments: Prof. Dr. Hans A. Hofmann 
Forschungseinrichtung: Section of Integrative Biology, University of 
Texas at Austin 
Zeitraum des Experiments: ab 1998 
Publikationen s.: http://cichlid.biosci.utexas.edu/ 

Forschungsfrage: 
Die Forschungsgruppe untersucht die hormonalen und genetischen 
Mechanismen, die dem Sozialverhalten und seiner Evolution zugrunde 
liegen anhand von Buntbarscharten, die in den grossen Seen Ostaf-
rikas, vor allem dem Tanganjikasee, leben. Deren ausgeprägtes So-
zialverhalten macht sie zu einem beliebten Modellsystem der moder-
nen Biologie: Die Männchen wechseln im Laufe ihres Lebens häufi g 
von territorialem Verhalten zu nichtterritorialem Verhalten und zurück. 
Während der territorialen Phase sind sie dominant, grösser, haben 
ausgereifte Geschlechtsorgane und reproduzieren sich. Dazu sind 
sie bunt gefärbt, was sie für Fressfeinde auffällig macht und andere 
Buntbarschmännchen zum Revierkampf animiert. Verlieren sie durch 
solche Kämpfe oder Umweltereignisse wie Stürme oder durchziehen-
de Nilpferde ihr Territorium, werden sie wieder unfruchtbar, kleiner und 
farblos. 

Versuchsordnung: 
Wichtige Komponenten der Forschungsanlage sind neben Apparaten 
zur Analyse von molekularen Proben, Proteinuntersuchungen oder 
der Herstellung von Expressionsanalysen von Tausenden von Genen 
(Microarray) ein Tiefkühlschrank zur Aufbewahrung von Gewebeund 
DNS/RNS-Proben. In diesem analogen Archiv lagern Samples, die 
anlässlich der alle paar Jahre unternommen Feldforschung in Kigoma 
am Tanganjikasee zur UÅNberprüfung der Labordaten gewonnen wer-
den. Ein weiteres Kernstück sind die in vier Räumen untergebrachten 
Aquarienanlagen unterschiedlicher Grösse, in denen mehr als ein-
tausend Buntbarsche gehalten und gefi lmt werden («Buntbarsch #2, 
Videoinsight»). 
Ein zentrales Verhaltensexperiment untersucht den Zusammenhang 
zwischen dem Reproduktionszyklus des Fischweibchens und der Wahl 
eines Männchens zur Befruchtung seiner Eier. Neben der Quantifi zie-
rung von videografi erten Verhaltensweisen fi nden sich in den Daten 
auch Hinweise auf bestimmte Zeitpunkte, an denen Veränderungen 
der Hormone einsetzen. Um diese zu messen, werden die Weibchen 
für kurze Zeit in ein kleineres Glas gesetzt, wo sie Spuren von Hormo-
nen durch die Kiemen an das Wasser abgeben, die dann immunoche-
misch gemessen werden. Auf dem Server «cichlid.biosci.utexas.edu» 
werden alle aus analogen und digitalen Versuchreihen gewonnen 
Daten zusammengeführt und zur Interpretation in gegenseitige Zu-
sammenhänge gebracht («Buntbarsch#1, Mirrorserver»). Präsidialde-
partement 
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Schwarzbäuchige Fruchtfliege #1, first tests
2009
Highspeedvideo, s/w, ohne Ton, Loop 34 Sek., Wandprojektion 170 x 510 cm

Flugsteuerung bei Drosophila melanogaster, Institut für Neuroinformatik, ETH und Universität Zürich, seit 2006. 
Aufnahmen und Kooperation: Steven N. Fry

2

Übersicht 1, Saal 2
Vorne: Roter Knurrhahn; Mitte: Honigbiene; hinten: RemOs1; links: Gemeine Stechmücke, Ormia
rechts: Afrikanischer Buntbarsch #1, Buntbarsch #2, 

4 5

Übersicht 2, Saal 2
Vorne: Honigbiene; rechts: Gemeine Stechmücke, Ormia; links: Roter Knurrhahn; oben: Schwarzbäuchige Fruchtfliege #2

6

Roter Knurrhahn
2008/2009
Livestream via AXIS Server aus Helgoland, Video, s/w, Ton, Lautsprecher, Vertikalprojektion, 205 x 276 cm

Akustische Kommunikation bei Trigla lucerna, Alfred-Wegener-Institut für Polar- und Meeresforschung Helgoland, seit 2007.
Aufnahmen und Kooperation: Philipp Fischer

hinten rechts: Schwarzbäuchige Fruchtfliege #2; hinten links: Varroa

7
Videostills 31.8.-24.10.2009

Schwarzbäuchige Fruchtfliege #2, dot in tunnel
2009
Highspeedvideo, s/w, ohne Ton, Loop 60 Sek., Wandprojektion 80 x 80 cm

Flugsteuerung bei Drosophila melanogaster, Institut für Neuroinformatik, ETH und Universität Zürich, seit 2006. 
Aufnahmen und Kooperation: Steven N. Fry

8

Varroa
2009
Tape Contact 50-53, 1. bis 7. Oktober 1992
Video, sw, ohne Ton, Loop 7 Std. 25 Min. 45 Sek., LCD-Modul 5“, Höhe Podest 97 cm

Geschmackorientierung bei der Bienenmilbe Varroa jacobsoni Oudemans, Zentrum für Bienenforschung, Forschungsanstalt
Agroscope Liebefeld-Posieux, Liebefeld-Bern, 1992–1993. Aufnahmen und Kooperation: Matthias Rickli

10

Videostills

11

Labscans #1 – 3
2009
Michael Guggenheim, Hannes Rickli

3 Videos 3-Kanal, synchronisiert, 9 Monitore 21”

links: Labscan #1, Schwarzbäuchige Fruchtfliege, ein 360°-Panorama im Labor von Steven N. Fry, Institut für Neuroinformatik, 
ETH und Universität Zürich, Loop 5 Min.

Mitte: Labscan #2, Roter Knurrhahn, drei 360°-Panoramen im Labor von Philipp Fischer, Alfred-Wegener-Institut für Polar- und
Meeresforschung Helgoland, Loop 15 Min.

rechts: Labscan #3, Afrikanischer Buntbarsch, zwei 360°-Panoramen im Labor von Hans A. Hofmann, Section of Integrative
Biology, University of Texas at Austin, Loop 10 Min.

Audio 3-Kanal, Loop 39 Min. 26 Sec:

22 Videostills. Oben: Labscan #1; unten: Labscan #2, Sequenz 1/3(Aquarium Arbeitsraum) 23

Honigbiene
2009
Tape #01-20, 1. Mai 1995 bis 21. September 1996
Video, Farbe, ohne Ton, Loop 37 Std. 35 Min. 52 Sek., Vertikalprojektion, 200 x 269 cm, Höhe Podest 43 cm

Zielnavigation bei Apis mellifera, Zoologisches Institut, Universität Zürich, 1995–1998. Aufnahmen und Kooperation: Steven N. Fry.

12

Afrikanischer Buntbarsch #1, Mirrorserver
2009
Aktivität Mirrorserver 6. August 2008 bis 5. August 2009
LED-Anzeige, 30 x 682 cm, Loop 44 Std. 50 Min.

Hormonale und genetische Mechanismen des Sozialverhaltens bei Astatotilapia burtoni, Section of Integrative Biology, University
of Texas at Austin, seit 1998. Kooperation: Hans A. Hofmann

15

Afrikanischer Buntbarsch #2, Videoinsight
2009
Kamera 1–4, 10. August bis 19. Oktober 2008 
Video, Farbe, ohne Ton, Loop 27 Min. 17 Sec.

Hormonale und genetische Mechanismen des Sozialverhaltens bei Astatotilapia burtoni, Section of Integrative Biology,
University of Texas at Austin, seit 1998. Aufnahmen und Kooperation: Hans A. Hofmann

16 17
Videostills

19

RemOs1
2005
12. Juli 2005
Video, s/w, ohne Ton, Loop 19 Min. 20 Sec., Wandprojektion 400 x 533 cm

Unterwasserstation zur Beobachtung des Habitats von Jungbarschen im Bodensee, Limnologisches Institut, Universität Konstanz,
2004-2006. Aufnahmen und Kooperation: Philipp Fischer

20

Gemeine Stechmücke, Ormia
2005
Video 2-Kanal, s/w, Ton, Loop 14 Min., 2 LCD-Module 10.4’’ synchronisiert.

Akustische Orientierung bei Culex pipiens, Zoologisches Institut, Universität Zürich, 1999. 
Aufnahmen und Kooperation: Steven N. Fry

Akustische Orientierung bei der Fliege Ormia ochracea, Zoologisches Institut, Universität Zürich, 2000. 
Aufnahmen und Kooperation: Pie Müller

18
Videostills

13

Helmhaus Zürich, 6. September bis 25. Oktober 2009
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Hannes Rickli, 2009
Tape #01-20, 1. Mai 1995 bis 21. September 1996
Video, Farbe, ohne Ton, Loop 37 Std. 35 Min. 52 Sek., Vertikalprojektion, 200 x 269 cm, 
Höhe Podest 43 cm
Zielnavigation bei Apis mellifera, Zoologisches Institut, Universität Zürich, 1995–1998. 
Aufnahmen und Kooperation: Steven N. Fry.

Linked artefacts

Honigbiene



Archive

2010-2
2010-1
2009-4
2009-3
2009-2
2009-1

Title / Keyword

Artist / Author

SponsorsAboutJournal for Artistic Research

SBASRC



Archive

2010-2
2010-1
2009-4
2009-3
2009-2
2009-1

Title / Keyword

Artist / Author

SponsorsAboutJournal for Artistic Research

SBASRC



Archive

Title / Keyword

Artist / Author

SponsorsAbout

2010-2
2010-1
2009-4
2009-3
2009-2
2009-1

Journal for Artistic Research

SBASRC

Beitrag
Ausstellungen
Presse

743

Kunstbulletin 10/2009

Besprechungen

Es sind spröde Videobilder, die der Künstler zeigt: Fische, die im Aquarium
schwimmen. Spinnentiere, die über eine Fläche eilen. Fliegen, die im
Windkanal beschleunigen. Das Videomaterial stammt aus Laboratorien und
zeigt wissenschaftliche Bühnen, in denen Tiere beobachtet werden.

Helmhaus Zürich : Hannes Rickli, «Videogramme»

Jemand setzt eine Bienenmilbe in die Mitte einer Zielscheibe. Das Tier torkelt,
rappelt sich auf und scheint sein Gebiet zu ertasten. Als es den äussersten Kreisring
verlassen will, wird es entfernt und ein neues in den Kreis gesetzt.

Die Videogramme mit den Milben «Varroa», den Knurrhähnen und den
afrikanischen Buntbarschen, die wir im Helmhaus sehen, entstanden im Rahmen der
biologischen Verhaltensforschung. Sie dienten dazu, ein Experiment durchzuführen.
Bei ihrer nachträglichen Sichtung hat man Datenreihen extrahiert, die vielleicht in die
pharmazeutische oder soziologische Forschung eingeflossen sind. Danach hatten
die Aufnahmen ihren Zweck erfüllt und wurden gelöscht.

Bilder einer Arena, in der beispielsweise Fische kreisen, richten keine Inhalte
an das Publikum. Die Frage, ob sie trotzdem - oder gerade deshalb - eine Ästhetik,
eine eigenständige Anziehungskraft und Wahrnehmungsform entwickeln, beschäftigt
Hannes Rickli seit Jahren und er untersucht sie auch im Rahmen eines SNF/DORE-
Forschungsprojekts an der Zürcher Hochschule der Künste.

In der Ausstellung im Helmhaus zeigt der Künstler eine Videoarbeit, die uns
über die Bedeutung der Bilder aufzuklären scheint: Langsam gleitet die Kamera über
Monitore und Messgeräte in Laboratorien und zugleich hören wir Wissenschaftler
über ihre Arbeit reden. Die Tiere, so sagen sie, seien Modellorganismen - sie dienten
der Suche nach den Regeln für Kommunikation, nach dem Gruppenverhalten oder
nach der Evolution der Fortpflanzung. In den Experimenten würde dies etwa durch
Messungen von Hormonen im Gehirn oder die Manipulation von Genen untersucht
und in ausgesuchten Verhaltensexperimenten getestet.

Wenn wir uns dann wieder den Videogrammen zuwenden, verstehen wir, dass
hier genau nicht die aufregenden Ergebnisse der Wissenschaft aufgezeichnet sind.
Die Bilder speichern nur den unspektakulären wissenschaftlichen Alltag. Sie lassen
uns einem Menschen zuschauen, der sorgfältig an der Beobachtung seiner Tiere
arbeitet und sein Experiment Tag und Nacht überwacht. Aber was hat diese Person
eigentlich vor? Wir erkennen die Bilder zwar als Spuren vergangener Suchprozesse,
aber die wissenschaftliche These, das Ziel und der Erfolg bleiben im Dunkeln. Die
Rätselhaftigkeit des wissenschaftlichen Tun aber lädt die Videogramme mit einer
eigenartigen Magie auf. Susann Wintsch
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Kultur

Die Reisewege von Fruchtfliegen und

Flüchtlingen
Aufregende Videobilder im Helmhaus Zürich: wie Insekten

ihren Flug kontrollieren und wie afrikanische Migranten den

Traum von Europa träumen.

Wussten Sie, dass es attraktive Männchen im Leben schwer
haben und dass man sich mit den vier Lauten «toctoc»,
«knurr», «quack» und «knack» unter Wasser bestens
verständigt? Und was hat das mit Kunst zu tun?

Der Zürcher Fotograf Hannes Rickli und die weit
gereiste Filmerin Ursula Biemann treten in einer faszinieren-
den und anspruchsvollen Schau im Helmhaus den Beweis
an, dass Wissenschaft und Kunst im Zeitalter der neuen
Medien ein gut funktionierendes Paar abgeben. So verbinden
die beiden an der Zürcher Hochschule der Künste forschen-
den Künstler Laborbefunde und geopolitische Feldforschung
mit irritierend schönen Videobildern und Installationen.
Während Biemann mit eigenen Filmen und Bildmontagen
die weltweite Mobilität und Migration von Menschen thema-
tisiert, stellt Hannes Rickli Gebrauchsfilme aus wissen-
schaftlichen Experimenten zu stimmungsvollen Gesamt-
installationen zusammen.

Unsichtbare Linien im Windkanal

Gleich zu Beginn der Schau lässt Rickli eine Fruchtfliege
über eine wandfüllende Projektionsfläche sausen. Das Tier
schwebt in die Höhe, wird retourgedrängt, taucht unter und
dann wieder in die Höhe, bis es am rechten Bildrand ver-
schwindet. Dabei rotiert es tüchtig mit den Flügeln und
zeichnet unsichtbare Linien in die Luft. Etwas salopp
formuliert, versucht das Institut für Neuroinformatik der
Universität und ETH Zürich herausfinden, wie das Insekt
seine Flugbahn im künstlich erzeugten Windkanal kontrol-
liert. Im Kunstkontext wirkt der auf die Wand projizierte
Loop aber wie eine witzige Kurzanimation zwischen Trash
und Film noir. Derselbe mit einem Papierschnipsel durch-
geführte Probeversuch erinnert gar an die formstrengen
Bilder der russischen Konstruktivisten.

Mit den von der Wissenschaft nicht mehr
verwendeten Videoaufzeichnungen verwandelt Hannes
Rickli den grossen Saal des Helmhauses in einen stimmungs-
vollen Kunstraum,  der halb Labor, halb Wunderkammer ist:
Buntbarsche buhlen in seltsamen Versuchsanordnungen um
die Gunst der Weibchen. Eine Webcam und ein Mikrofon

Ursula Biemann/Hannes Rickli – Wissenschaftliche Protokolle

und multiperspektivische Videoinstallationen: Die aktuelle

Doppelausstellung im Zürcher Helmhaus gleicht einem Crash-

kurs in Bilderlesen.

Für visuelle Analphabeten
Von Edith Krebs

So viele Bilder wie heute gab es noch nie. Und doch bewegen wir

uns in dieser Bilderwelt mehr blind als sehend. Wer ist schon

imstande, mikroskopisches Bildmaterial aus der naturwissen-

schaftlichen Forschung zu interpretieren? Oder Pressebilder auf

ihre Stereotypen und Leerstellen zu analysieren?

Dieser offensichtliche Mangel an Bildkompetenzen hat in den

neunziger Jahren zur Etablierung einer neuen Disziplin, der

Bildwissenschaft, geführt, die sich fachübergreifend mit dem

Phänomen Bild beschäftigt. Einer der führenden Theoretiker

dieses Fachs, der US-amerikanische Kunsthistoriker James

Elkins, hat unlängst gefordert, an Universitäten einen

interdisziplinären Bildkurs einzuführen, um den Studierenden

eine grundlegende «visual literacy» (die Fähigkeit, Bilder zu

lesen) zu vermitteln.

Mit einer Art Crashkurs in Bilderlesen wartet derzeit das Zürcher

Helmhaus in einer Doppelausstellung auf. Zwar werden die

Positionen von Ursula Biemann und Hannes Rickli getrennt

präsentiert, doch zielt ihre Gegenüberstellung auf grundlegende

Fragen der Lesbarkeit und des Verständnisses von Bildern.

Fische im Kunstraum

Seit 1992 trägt Hannes Rickli (geboren 1959) Videoprotokolle

wissenschaftlicher Versuchsanordnungen zusammen, seine

Sammlung ist inzwischen auf rund 150 Exemplare angewachsen.

Einige davon, die sich auf das Verhalten von Insekten und

Fischen konzentrieren, stellt er in seiner Ausstellung

«Videogramme» in einer ausgesprochen künstlerisch anmutenden

Installation vor. Diese Verschiebung von Beobachtungs-

sequenzen vom wissenschaftlichen Labor in den Kunstraum

verlangt konsequenterweise nach einer anderen Betrach-

tungsweise: Nicht das wissenschaftliche Resultat steht hier im

Vordergrund, sondern das zerstreute Beobachten der

Tierbewegungen und die ästhetische Wahrnehmung der

vorgeführten Laborsituationen Es leuchtet deshalb nicht ganz ein,

warum der Künstler als Begleittext zu seiner Ausstellung eine

mehrseitige Beschreibung der verschiedenen Experimente auflegt

und uns damit zu visuellen Analphabeten degradiert. Die

Bedeutung der Bilder durch Texte zu fixieren, entspricht der

gängigen Praxis in Medien und Wissenschaft und unterhöhlt den

Erkenntnisgewinn, den die Dekontextualisierung der Bilder

eigentlich verspricht.

Zugänglicher als die letztlich doch sehr hermetische Bilderwelt

von Hannes Rickli sind die «Videogeografien» von Ursula

Biemann (geboren 1955), deren Werk in der Schweiz nun

erstmals umfassend vorgestellt wird. Bereits die im ersten Raum

gezeigte Videoprojektion «X-Mission» (2008) entführt uns in

eine Welt, der wir in den Medien unter dem Schlagwort

«Palästinenserproblem» immer wieder begegnen. Kamerafahrten

durch die engen, übervölkerten Gassen eines palästinensischen

Flüchtlingslagers im Libanon werden durch Interviews mit

verschiedenen Experten unterbrochen, die die rechtlichen,

symbolischen, urbanistischen und historischen Diskurse dieses

Mikrokosmos beleuchten.  Eindringlicher als jeder Zeitungs-

artikel und jede theoretische Analyse vermittelt «X-Mission» ein

komplexes Bild der perversen Logik dieser ältesten exterri-

torialen Zone,  in der der Ausnahmezustand längst Alltag gewor-

den ist.

Menschen statt Waren

Grundlegend für die Arbeit der Zürcher Künstlerin sind die

Themen «Mobilität», «Grenzen» und «Migration», Zonen von

brennender gesellschaftlicher Aktualität. In der Rauminstallation

«Sahara Chronicles» (2006/07), die das Herz der Ausstellung

bildet,  präsentiert Biemann Einblicke in das komplexe,

transnationale Migrationssystem, das sich in der nordafrika-

nischen Wüste etabliert hat, um die Flüchtlingsströme Richtung

Europa zu organisieren. So sehen wir beispielsweise ein

Lastwagenterminal in Agadez,  der Hauptstadt der Tuareg im

Niger. Einst war der Ort ein wichtiges Zentrum des

Karawanenhandels – heute werden hier statt Waren Menschen

Richtung Norden transportiert.

Zentral für Ursula Biemanns künstlerischen Ansatz ist es, die

Flüchtlinge nicht einfach als Opfer darzustellen, sondern als

handlungsfähige Subjekte, die ihre Entscheidungen innerhalb des

gegebenen Spielraumes bewusst treffen. In der Verschränkung

von individuellem Schicksal und geopolitischen Strukturen sowie

den darin wirksamen Machtverhältnissen entfalten Ursula

Biemanns multiperspektivische Videoinstallationen eine auf-

klärerische Kraft, die die AusstellungsbesucherInnen ermächtigt,

aus dem präsentierten Material ihre eigenen Schlüsse zu ziehen.

DasSingenderFische
Hannes Ricklis «Videogramme» im Helmhaus Zürich

Aura des Kunsthaften

Privileg der Kunst

protokollieren das für den Laien kaum durchschaubare
Kommunikationssystem des roten Knurrhahns. Und ein 37-
stündiger Videoloop zeichnet in Echtzeit auf, welchen Weg
Honigbienen zurücklegen, wenn sie mit Zuckerwasser zu
Futterstellen gelockt werden. Rickli vermittelt absichtslose,
wunderbare Alltagsästhetik aus dem Wissenschaftslabor.

Schlepper und Prostituierte

Ein Stockwerk höher betreibt Ursula Biemann Feldforschung
in transnationalen Zonen und mitten aus dem menschlichen
Leben gegriffen: Die Videoinstallation «Sahara Chronicle»,
eine von insgesamt fünf Werkgruppen, thematisiert die
vielfältig verschlungenen Fluchtwege afrikanischer
Menschen nach Europa. Die Künstlerin lässt eine
Hafenarbeiterin ihre Ausbruchversuche aus der Heimat
schildern, sie zeigt schwarze Männer, die in Kühlhäusern
Tintenfische sortieren, Flüchtlinge, die auf überfüllte Laster
steigen, und wohlgenährte Schlepper, die Dollarscheine
zählen. In Grossprojektionen, auf Fotografien, Monitoren
und Schrifttafeln spiegelt sie die Migration als unübersicht-
liches Konvolut von Menschenschicksalen, stetem Unter-
wegssein, aber auch von Nutzniessern, transnationalen
Beziehungsgeflechten und Kontrollmechanismen.

Und obwohl Biemann stets vor Ort recherchiert,
versteht sie sich nicht als dokumentarische Reportagefilm-
erin, sondern vielmehr als Künstlerin. Sie führt Gespräche
mit Migranten, Flüchtlingen, Arbeitern, Bauern, Schleppern
oder Prostituierten über deren Lebens- und Arbeitsbeding-
ungen. In der Nachbearbeitung montiert sie die Aufnahmen
mit eigenen Kommentaren und mit fremden, oft aus dem
Netz generierten Texten und Bildern. «Ich will nicht
dramatische Geschichten erzählen, sondern mit Bildern

Zusammenhänge schaffen», meint die mit dem renommier-
ten Kunst- und Medienpreis des ZKM Karlsruhe
ausgezeichnete Zürcherin.

Die im Austausch mit direkt Betroffenen erstellten
Videorecherchen führten die Künstlerin während zehn
Jahren auch an die Grenzen von Mexiko, zu den Ölfeldern
am Kaspischen Meer und in den Nahen Osten. Mit ihrer
letzten Arbeit «X-Mission», einer Bestandesaufnahme aus
palästinensischen Flüchtlingslagern, zeigt Biemann, wie sie
ihre Recherchen zu einer grandios gestalteten, politisch
höchst brisanten und berührenden Bildercollage zusammen-
fügt. «Socially-engaged video art practice» nennt man in der
Fachsprache Biemanns Arbeitsweise. Wir meinen: ein
bildstarkes Werk von zutiefst humanitärem Anspruch.

Bis 25. Oktober.
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Critics and historians of modernity have remarked

on the precision of vision that is enabled by the

introduction of the photographic image. In

particular, photography, and later the cinema’s, capacity to mimetically reproduce reality in a two-

dimensional image were celebrated until around the 1960s. Hannes Rickli, a Swiss multi-media artist,

might be one of a number of contemporary artists who discourse on the spuriousness of photographic

images’ claim to truth, but Rickli’s moving images engage in such issues from novel perspectives.

Peter Geimer has noted in relation to

another exhibition, that Rickli’s work

occupies the threshold of science and

aesthetics. Rickli’s current installation

at the Zurich Helmhaus adds the

dimension of technology to this

crossroads. Rickli’s installations bring

science, art, aesthetics, and technology

together to create an image that is

captivating for its revellation of the

minutest of movements of the filmed

object. To the point where we forget

we are watching something, and begin

to watch ourselves watching.

In ����� ��������� ������� ��������,

Rickli installs a data-encoder that

transmits live audio- and videodata

being recorded by scientist Philipp

Fischer as he watches the social

behavior of fish in an acquarium in

Helgoland to the Zurich Helmhaus.

Thus, we watch the fish in their

controlled environment simultaneous

with the biologist. The piece

dominates the floor of the museum and

as we stand, looking down, we are

fascinated not only by the movements

and behavior of fish as they are
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transmitted live from far away Helgoland. But in those moments where there is an absence of movement, 

indeed, at times, an absence of fish in the image, we begin to watch the movement of the water, shadows 

moving across the screen. As a child approaches the acquarium, we watch the fish become excited at this 

alien presence. In addition, a microphone records the sounds of the children enchanted by the fish. Like 

all of Rickli’s work, Roter Knurrhahn (Trigla lucerna) is most rewarding when seen over time – if we 

have the patience to watch, we will become familiar with the fish behavior, the strange sounds they make 

transmitted by a microphone, the commotion when they are fed, their transformation into shadows that 

cross the image depending where they are in relationship to it. This piece also has the fascination of an 

image coming to us live from Helgoland, translated from one country to another, from one medium to 

another, from acquarium to museum, from laboratory to art work. In this translation, Roter Knurrhahn 

(Trigla lucerna) engages with discourses of the instantaneity of image production, the veracity of the 

observational documentary image, the possibility (and simultaneous impossibility) of rationalizing 

knowledge (about the fish), the coincidence of science and art as both are transformed into representation 

that searches for knowledge. 

To give one example of the many fascinating questions raised by Roter Knurrhahn (Trigla lucerna), 

when we see shadows move across the surface of the image, at the periphery of the frame, the fish, just 

off screen, swim in relation to the light in such a way that they become spectres of their real selves. And 

we wonder if they and their behavior can ever really be caught by the moving image? How close to reality 

are those images that claim to document and observe animal behavior? And, by extension, it is a short 

step to making a human analogy: can we and our behavior ever be caught by the CCTV cameras that 

watch us incessantly in an attempt to capture the reality of our movements? 

 

This coupling of fish and human behavior, of fish and human observation came to life for me as I 

wandered the exhibition with one of the biologists, Hans Hofmann, with whom Rickli collaborated. 

In Afrikanischer Buntbarsch (Astatotilapia burtoni) three monitors are stacked vertically, and we watch a 

180 degree pan around Hofmann’s laboratory in which the social behavior of the African cichlid fish are 

being observed in Austin Texas. Hofmann explained the logic of the experiment. The female fish swims 

in a central chamber, flanked on either side by male fish in their respective chambers. An area on either 

side of the bottom of the female’s chamber enables interaction (without sharing the same physical space) 

between male and female. In this space, the courting between fish is performed. As we watched what 

might, to an untrained eye be an uneventful video, Hofmann related his students’ fascination with the 

mating behavior of the fish: one new student who dutifully observed the fish announced, “this is no 

different from being in the pub.” It’s true, when we spend time with fish, we start to watch ourselves 

watching others. 

Rickli’s work also continues the 

conversation about observation, 

the simultaneity of perception and 

the codification, or 

rationalization, of behavior 

through technology in a work that 

maps the behavior of cichlids fish. 

The activity on the database in 

Hofmann’s laboratory is fed into 

Led light code, a code that flashes 

across the walls of the art 

museum. In Zurich, I am able to 

observe the activities of the 

researchers in Hofmann’s lab. 

Again, the three green and red 

horizontal panels of text and 

numbers become aesthetically 

pleasing. The rational sciences are 

transformed into aesthetic objects 

as they transmit data that is no 

more than an image. 

 

What is interesting about this 

work is that it also engages with 

concerns of privacy and the 

capacity of observational systems 

to see into the private lives of 

individuals. But the opposite is 

also true – how easily decoded is 

this information? As he watched the activity in the lab for a period of months Rickli explained that he was 

surprised to find isolated weeks of intense activity. When he pointed this out to Hofmann, Hofmann 

laughed and said, “that’s because the undergraduates term assignments are due in that week!” While 

Hofmann might be able to survey his students’ use of the lab, because of the coding of the system, we 

don’t get access to this privileged information. Even after we have left the Helmhaus, indeed Zurich, we 

can continue to watch the activity in Hofmann’s lab as it is streamed onto the internet at: 

http://texas.nextcode.ch/three/ - much like the reality TV that streams into our living rooms, there is not 

an awful lot for the uninvolved eye to notice in this data. And so, I find myself watching myself watching. 

Along these lines, Rickli’s videos remind me of the 1990s work of video artist Gary Hill – for their 

challenge to the visual perception of the viewer. Moving images of bees and fish sit on top of a pedestal, 

we get queasy as we watch the underwater camera of Peter Fischer in its observation of fish in the sea, we 

strain to see the image of Stephen Fry’s fruit flies high up on the wall. And when the fish and flies move 

outside the space of the screen, we are left just watching ourselves watching. This physical extension of 

the spectator makes the exhibition demanding. As we reach beyond our habitual viewing practices, this, 

for me, is what anchors Rickli’s works in the realm of aesthetic practice. As Rickli himself acknowledges, 

he may explore the boundary between science and art, between the laboratory and the museum, but 

ultimately, questioning the reality and viability of both, his work is resolutely artistic. As we are 

confronted with our own sense of mastery over the image, and by extension, of our habitual viewing 

practices, Rickli pushes the capacity of the moving image to new and exciting levels. 

--Frances Guerin 

(Images courtesy of the artist and Helmhaus Zurich) 
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Ursula Biemann/Hannes Rickli – Wissenschaftliche Protokolle

und multiperspektivische Videoinstallationen: Die aktuelle

Doppelausstellung im Zürcher Helmhaus gleicht einem Crash-

kurs in Bilderlesen.

Für visuelle Analphabeten
Von Edith Krebs

So viele Bilder wie heute gab es noch nie. Und doch bewegen wir

uns in dieser Bilderwelt mehr blind als sehend. Wer ist schon

imstande, mikroskopisches Bildmaterial aus der naturwissen-

schaftlichen Forschung zu interpretieren? Oder Pressebilder auf

ihre Stereotypen und Leerstellen zu analysieren?

Dieser offensichtliche Mangel an Bildkompetenzen hat in den

neunziger Jahren zur Etablierung einer neuen Disziplin, der

Bildwissenschaft, geführt, die sich fachübergreifend mit dem

Phänomen Bild beschäftigt. Einer der führenden Theoretiker

dieses Fachs, der US-amerikanische Kunsthistoriker James

Elkins, hat unlängst gefordert, an Universitäten einen

interdisziplinären Bildkurs einzuführen, um den Studierenden

eine grundlegende «visual literacy» (die Fähigkeit, Bilder zu

lesen) zu vermitteln.

Mit einer Art Crashkurs in Bilderlesen wartet derzeit das Zürcher

Helmhaus in einer Doppelausstellung auf. Zwar werden die

Positionen von Ursula Biemann und Hannes Rickli getrennt

präsentiert, doch zielt ihre Gegenüberstellung auf grundlegende

Fragen der Lesbarkeit und des Verständnisses von Bildern.

Fische im Kunstraum

Seit 1992 trägt Hannes Rickli (geboren 1959) Videoprotokolle

wissenschaftlicher Versuchsanordnungen zusammen, seine

Sammlung ist inzwischen auf rund 150 Exemplare angewachsen.

Einige davon, die sich auf das Verhalten von Insekten und

Fischen konzentrieren, stellt er in seiner Ausstellung

«Videogramme» in einer ausgesprochen künstlerisch anmutenden

Installation vor. Diese Verschiebung von Beobachtungs-

sequenzen vom wissenschaftlichen Labor in den Kunstraum

verlangt konsequenterweise nach einer anderen Betrach-

tungsweise: Nicht das wissenschaftliche Resultat steht hier im

Vordergrund, sondern das zerstreute Beobachten der

Tierbewegungen und die ästhetische Wahrnehmung der

vorgeführten Laborsituationen Es leuchtet deshalb nicht ganz ein,

warum der Künstler als Begleittext zu seiner Ausstellung eine

mehrseitige Beschreibung der verschiedenen Experimente auflegt

und uns damit zu visuellen Analphabeten degradiert. Die

Bedeutung der Bilder durch Texte zu fixieren, entspricht der

gängigen Praxis in Medien und Wissenschaft und unterhöhlt den

Erkenntnisgewinn, den die Dekontextualisierung der Bilder

eigentlich verspricht.

Zugänglicher als die letztlich doch sehr hermetische Bilderwelt

von Hannes Rickli sind die «Videogeografien» von Ursula

Biemann (geboren 1955), deren Werk in der Schweiz nun

erstmals umfassend vorgestellt wird. Bereits die im ersten Raum

gezeigte Videoprojektion «X-Mission» (2008) entführt uns in

eine Welt, der wir in den Medien unter dem Schlagwort

«Palästinenserproblem» immer wieder begegnen. Kamerafahrten

durch die engen, übervölkerten Gassen eines palästinensischen

Flüchtlingslagers im Libanon werden durch Interviews mit

verschiedenen Experten unterbrochen, die die rechtlichen,

symbolischen, urbanistischen und historischen Diskurse dieses

Mikrokosmos beleuchten.  Eindringlicher als jeder Zeitungs-

artikel und jede theoretische Analyse vermittelt «X-Mission» ein

komplexes Bild der perversen Logik dieser ältesten exterri-

torialen Zone,  in der der Ausnahmezustand längst Alltag gewor-

den ist.

Menschen statt Waren

Grundlegend für die Arbeit der Zürcher Künstlerin sind die

Themen «Mobilität», «Grenzen» und «Migration», Zonen von

brennender gesellschaftlicher Aktualität. In der Rauminstallation

«Sahara Chronicles» (2006/07), die das Herz der Ausstellung

bildet,  präsentiert Biemann Einblicke in das komplexe,

transnationale Migrationssystem, das sich in der nordafrika-

nischen Wüste etabliert hat, um die Flüchtlingsströme Richtung

Europa zu organisieren. So sehen wir beispielsweise ein

Lastwagenterminal in Agadez,  der Hauptstadt der Tuareg im

Niger. Einst war der Ort ein wichtiges Zentrum des

Karawanenhandels – heute werden hier statt Waren Menschen

Richtung Norden transportiert.

Zentral für Ursula Biemanns künstlerischen Ansatz ist es, die

Flüchtlinge nicht einfach als Opfer darzustellen, sondern als

handlungsfähige Subjekte, die ihre Entscheidungen innerhalb des

gegebenen Spielraumes bewusst treffen. In der Verschränkung

von individuellem Schicksal und geopolitischen Strukturen sowie

den darin wirksamen Machtverhältnissen entfalten Ursula

Biemanns multiperspektivische Videoinstallationen eine auf-

klärerische Kraft, die die AusstellungsbesucherInnen ermächtigt,

aus dem präsentierten Material ihre eigenen Schlüsse zu ziehen.

DasSingenderFische
Hannes Ricklis «Videogramme» im Helmhaus Zürich

Aura des Kunsthaften

Privileg der Kunst

Kultur

Die Reisewege von Fruchtfliegen und

Flüchtlingen
Aufregende Videobilder im Helmhaus Zürich: wie Insekten

ihren Flug kontrollieren und wie afrikanische Migranten den

Traum von Europa träumen.

Wussten Sie, dass es attraktive Männchen im Leben schwer
haben und dass man sich mit den vier Lauten «toctoc»,
«knurr», «quack» und «knack» unter Wasser bestens
verständigt? Und was hat das mit Kunst zu tun?

Der Zürcher Fotograf Hannes Rickli und die weit
gereiste Filmerin Ursula Biemann treten in einer faszinieren-
den und anspruchsvollen Schau im Helmhaus den Beweis
an, dass Wissenschaft und Kunst im Zeitalter der neuen
Medien ein gut funktionierendes Paar abgeben. So verbinden
die beiden an der Zürcher Hochschule der Künste forschen-
den Künstler Laborbefunde und geopolitische Feldforschung
mit irritierend schönen Videobildern und Installationen.
Während Biemann mit eigenen Filmen und Bildmontagen
die weltweite Mobilität und Migration von Menschen thema-
tisiert, stellt Hannes Rickli Gebrauchsfilme aus wissen-
schaftlichen Experimenten zu stimmungsvollen Gesamt-
installationen zusammen.

Unsichtbare Linien im Windkanal

Gleich zu Beginn der Schau lässt Rickli eine Fruchtfliege
über eine wandfüllende Projektionsfläche sausen. Das Tier
schwebt in die Höhe, wird retourgedrängt, taucht unter und
dann wieder in die Höhe, bis es am rechten Bildrand ver-
schwindet. Dabei rotiert es tüchtig mit den Flügeln und
zeichnet unsichtbare Linien in die Luft. Etwas salopp
formuliert, versucht das Institut für Neuroinformatik der
Universität und ETH Zürich herausfinden, wie das Insekt
seine Flugbahn im künstlich erzeugten Windkanal kontrol-
liert. Im Kunstkontext wirkt der auf die Wand projizierte
Loop aber wie eine witzige Kurzanimation zwischen Trash
und Film noir. Derselbe mit einem Papierschnipsel durch-
geführte Probeversuch erinnert gar an die formstrengen
Bilder der russischen Konstruktivisten.

Mit den von der Wissenschaft nicht mehr
verwendeten Videoaufzeichnungen verwandelt Hannes
Rickli den grossen Saal des Helmhauses in einen stimmungs-
vollen Kunstraum,  der halb Labor, halb Wunderkammer ist:
Buntbarsche buhlen in seltsamen Versuchsanordnungen um
die Gunst der Weibchen. Eine Webcam und ein Mikrofon

Züritipp, 11. Sept. 2009

protokollieren das für den Laien kaum durchschaubare
Kommunikationssystem des roten Knurrhahns. Und ein 37-
stündiger Videoloop zeichnet in Echtzeit auf, welchen Weg
Honigbienen zurücklegen, wenn sie mit Zuckerwasser zu
Futterstellen gelockt werden. Rickli vermittelt absichtslose,
wunderbare Alltagsästhetik aus dem Wissenschaftslabor.

Schlepper und Prostituierte

Ein Stockwerk höher betreibt Ursula Biemann Feldforschung
in transnationalen Zonen und mitten aus dem menschlichen
Leben gegriffen: Die Videoinstallation «Sahara Chronicle»,
eine von insgesamt fünf Werkgruppen, thematisiert die
vielfältig verschlungenen Fluchtwege afrikanischer
Menschen nach Europa. Die Künstlerin lässt eine
Hafenarbeiterin ihre Ausbruchversuche aus der Heimat
schildern, sie zeigt schwarze Männer, die in Kühlhäusern
Tintenfische sortieren, Flüchtlinge, die auf überfüllte Laster
steigen, und wohlgenährte Schlepper, die Dollarscheine
zählen. In Grossprojektionen, auf Fotografien, Monitoren
und Schrifttafeln spiegelt sie die Migration als unübersicht-
liches Konvolut von Menschenschicksalen, stetem Unter-
wegssein, aber auch von Nutzniessern, transnationalen
Beziehungsgeflechten und Kontrollmechanismen.

Und obwohl Biemann stets vor Ort recherchiert,
versteht sie sich nicht als dokumentarische Reportagefilm-
erin, sondern vielmehr als Künstlerin. Sie führt Gespräche
mit Migranten, Flüchtlingen, Arbeitern, Bauern, Schleppern
oder Prostituierten über deren Lebens- und Arbeitsbeding-
ungen. In der Nachbearbeitung montiert sie die Aufnahmen
mit eigenen Kommentaren und mit fremden, oft aus dem
Netz generierten Texten und Bildern. «Ich will nicht
dramatische Geschichten erzählen, sondern mit Bildern

Zusammenhänge schaffen», meint die mit dem renommier-
ten Kunst- und Medienpreis des ZKM Karlsruhe
ausgezeichnete Zürcherin.

Die im Austausch mit direkt Betroffenen erstellten
Videorecherchen führten die Künstlerin während zehn
Jahren auch an die Grenzen von Mexiko, zu den Ölfeldern
am Kaspischen Meer und in den Nahen Osten. Mit ihrer
letzten Arbeit «X-Mission», einer Bestandesaufnahme aus
palästinensischen Flüchtlingslagern, zeigt Biemann, wie sie
ihre Recherchen zu einer grandios gestalteten, politisch
höchst brisanten und berührenden Bildercollage zusammen-
fügt. «Socially-engaged video art practice» nennt man in der
Fachsprache Biemanns Arbeitsweise. Wir meinen: ein
bildstarkes Werk von zutiefst humanitärem Anspruch.

Bis 25. Oktober.

Die Wochenzeitung (17.09.2009)
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Honigbiene (Apis mellifera) 

Experimentator/Leiter des Experiments: 
Steven N. Fry 
Forschungseinrichtung: Zoologisches Insti-
tut Universität Zürich 
Zeitraum des Experiments: 1995-1998 
Publikation: Fry, Steven N.: Goal-Navigation 
in Honey Bees, Universität Zürich 1999 (Dis-
sertation). Weitere Publikationen 2002 und 
2005 s. http://fl y.ini.uzh.ch 

Versuchsanordnung: 
Die Grundausstattung zur Beobachtung von 
Zielfl ügen bildete eine zylinderförmige Flug-
kammer aus lichtdurchlässigem textilem 
Material. Ihre Abmessungen in Höhe und 
Durchmesser betrugen je 2.4 m. Mehrere Ein-
fl uglöcher wurden in die ca. 30 cm hohe, auf 
dem runden Boden aufstehende Seitenwand 
gebohrt und auf der Innenseite des Versuchs-
raums mit einem kleinen Podest versehen. 
Der helle Boden war mit zufällig verteilten ro-
safarbenen Punkten aus Papier visuell struktu-
riert. Anfänglich wurde die gesamte Arena von 
oben mit einer Standard-Videokamera (Pana-

RC-734
Hannes Rickli 
Videogramme (2009)
Installation

RC-743
Hannes Rickli
Videogramme (2009)
Installation

RC-736
Hannes Rickli
Videogramme (2009)
Video

RC-736
Hannes Rickli
Videogramme (2009)
Video
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Honigbiene (Apis mellifera) 

Experimentator/Leiter des Experiments: 
Steven N. Fry 
Forschungseinrichtung: Zoologisches Insti-
tut Universität Zürich 
Zeitraum des Experiments: 1995-1998 
Publikation: Fry, Steven N.: Goal-Navigation 
in Honey Bees, Universität Zürich 1999 (Dis-
sertation). Weitere Publikationen 2002 und 
2005 s. http://fl y.ini.uzh.ch 

Versuchsanordnung: 
Die Grundausstattung zur Beobachtung von 
Zielfl ügen bildete eine zylinderförmige Flug-
kammer aus lichtdurchlässigem textilem 
Material. Ihre Abmessungen in Höhe und 
Durchmesser betrugen je 2.4 m. Mehrere Ein-
fl uglöcher wurden in die ca. 30 cm hohe, auf 
dem runden Boden aufstehende Seitenwand 
gebohrt und auf der Innenseite des Versuchs-
raums mit einem kleinen Podest versehen. 
Der helle Boden war mit zufällig verteilten ro-
safarbenen Punkten aus Papier visuell struktu-
riert. Anfänglich wurde die gesamte Arena von 
oben mit einer Standard-Videokamera (Pana-

RC-734
Hannes Rickli 
Videogramme (2009)
Installation

RC-743
Hannes Rickli
Videogramme (2009)
Installation

RC-736
Hannes Rickli
Videogramme (2009)
Video

RC-736
Hannes Rickli
Videogramme (2009)
Video
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RC-736
Videogramme (2009)

RC-736
Videogramme (2009)

RC-737
Videogramme (2009)

RC-737
Videogramme (2009)

RC-737
Videogramme (2009)

RC-737
Videogramme (2009)

RC-737
Videogramme (2009)

3/6
Honigbiene (Apis mellifera) 

Experimentator/Leiter des Experiments: Steven N. Fry 
Forschungseinrichtung: Zoologisches Institut Universität Zürich 
Zeitraum des Experiments: 1995-1998 
Publikation: Fry, Steven N.: Goal-Navigation in Honey Bees, Universität Zürich 
1999 (Dissertation). Weitere Publikationen 2002 und 2005 s. http://fl y.ini.uzh.ch 

Forschungsfrage: 
Honigbienen fl iegen weit entfernte Futterstel-
len an. Dabei benützen sie u.a. Landmarken 
zur visuellen Orientierung. In seiner Disser-
tation befragte Steven N. Aufgrund von Mes-
sungen von Zielfl ügen 4 / 6 entwarf er ein 
Modell, das die Orientierungsleistungen der 
Honigbiene in einfachen und komplexeren 
visuellen Umgebungen erklärt. Flugmuster 
wie z.B. Suchfl üge und stereotype Anfl ü-
ge lassen sich mit verschiedener Gewich-
tung der einzelnen Elemente des Modells 
verstehen. Ferner konnte gezeigt werden, 
wie durch Lernvorgänge die Bienen ein ur-
sprüngliches Suchmuster sukzessiv durch 
einen schnellen und verlässlichen Zielfl ug 
ersetzten. 

Versuchsanordnung: 
Die Grundausstattung zur Beobachtung 
von Zielfl ügen bildete eine zylinderförmige 
Flugkammer aus lichtdurchlässigem textilem 
Material. Ihre Abmessungen in Höhe und 
Durchmesser betrugen je 2.4 m. Mehrere 
Einfl uglöcher wurden in die ca. 30 cm hohe, 
auf dem runden Boden aufstehende Seiten-
wand gebohrt und auf der Innenseite des 
Versuchsraums mit einem kleinen Podest 
versehen. Der helle Boden war mit zufällig 
verteilten rosafarbenen Punkten aus Papier 
visuell strukturiert. Anfänglich wurde die 
gesamte Arena von oben mit einer Standard-
Videokamera (Panasonic F10, ausgerüstet 
mit einem Weitwinkelobjektiv) gefi lmt. Ein 
Videorecorder nahm die Flüge auf und über-
spielte sie zur Auswertung an einen Compu-
ter. Bevor jedoch Messungen vorgenommen 
werden konnten, wurden die Bienen so dres-
siert, dass sie das Podest beim Eintrittsloch 
in die Arena fl iegend verliessen. Dies ge-
schah mittels eines mobilen Futterbehälters 
mit Zuckerwasser, der in immer grösseren 
Entfernungen vom Einfl ugloch präsentiert 
wurde. Nachdem die Bienen gelernt hatten, 
das auf der gegenüberliegenden Seite der 
Arena gelegene Futter anzusteuern, erhiel-
ten sie zur Orientierung Landmarken in der 
Nähe des Zieles dargeboten in Form von 
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Video
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Introduction

 This chapter examines artistic research as a form of knowledge 
production. It will conclude, however, by saying that artistic re-
search seeks not so much to make explicit the knowledge that art 
is said to produce, but rather to provide a specifi c articulation of 
the pre-refl ective, non-conceptual content of art. It thereby invites 
to ‘unfi nished thinking’. Hence, it is not formal knowledge that 
is the subject matter of artistic research, but thinking in, through 
and with art.

The expression artistic research connects two domains: art and 
academia. Obviously the term can also be used in a general sen-
se. Every artist does research as she works, as she tries to fi nd the 
right material, the right subject, as she looks for information and 
techniques to use in her studio or atelier, or when she encounters 
something, changes something or begins anew in the course of 
her work.1 Artistic research in the emphatic sense – and as used in 
this article – unites the artistic and the academic in an enterprise 
that impacts on both domains. Art thereby transcends its former 
limits, aiming through the research to contribute to thinking and 
understanding; academia, for its part, opens up its boundaries 
to forms of thinking and understanding that are interwoven with 
artistic practices. These specifi c ‘border violations’ can spark a 
good deal of tension. The relationship between art and academia 
is uneasy, but challenging. That is one reason why the issue of de-
marcation between the artistic and the academic has been one of 
the most widely discussed topics in the debate on artistic research 
in the past fi fteen years.2

A related issue of demarcation is at play in the relationship bet-
ween academia and ‘artistic development’ and ‘artistic practice’. 
In some quarters, one prefers to speak not of artistic research, but 
of ‘artistic development’. 3The word ‘research’ stays reserved for 
activities in traditional universities or industrial research centres. 
Indeed there is something to be said for preferring the term ‘artis-
tic development’. Artistic research certainly contributes to the de-
velopment of the arts, just as all other research tries to contribute 
to the discipline in question. Research and development are inti-
mately entwined, and it may sometimes make sense to highlight 
the developmental aspect, especially when one is inclined to ques-
tion the importance of research for art practice. One issue that 
continuously resurfaces in the debate involves where, precisely, 
the distinction lies between art practice in itself and art practice as 
research. Although I will not address this question explicitly here, 
it will be present in the background. The intertwinement of arti-
stic research with art practice and with artistic development is so 
close that a conceptual distinction often appears contrived. 4

In discussing artistic research as a form of knowledge production, 
I begin by tentatively describing this type of research – in terms 
of subject, method, context and outcome – as research in and 
through art practice. Embedded in artistic and academic contexts, 
artistic research seeks to convey and communicate content that 
is enclosed in aesthetic experiences, enacted in creative practices 
and embodied in artistic products. 

In the second section, I explore similarities and differences bet-
ween artistic research and other spheres of academic research, in 
the domains of humanities, aesthetics and social sciences and in 
fi elds of natural science and technology. Artistic research, so I will 
claim, distinguishes itself in specifi c respects from each of these 
research traditions, whereby neither the natural science model, 
the humanities model nor the social science model can serve as a 
benchmark for artistic research.

Section 3 addresses the issue of whether artistic research can be 
considered academic research. By virtue of its distinctive context, 
its studio-based research practice, the specifi c types of knowledge 
and understanding it deals with, and its unconventional forms of 
documentation and dissemination, artistic research occupies its 
own place in the realm of academic research.

I conclude the chapter with a series of observations on the epis-
temology and metaphysics of artistic research. The current pro-
gramme of phenomenologically inspired cognitive science offers 
tools for examining the issue of the non-conceptual content5 
enclosed in artworks and art practices. Clearly research in and 
through artistic practices is partly concerned with our percepti-
on, our understanding, our relationship to the world and to other 
people. Art thereby invites to refl ection, yet it eludes any defi ning 
thought regarding its content. Artistic research is the acceptance 
of that paradoxical invitation. It furthermore enhances our aware-
ness of the pre-refl ective nearness of things as well as our episte-
mological distance to them. This makes artistic research an open 
undertaking, seeking the deliberate articulation of unfi nished 
thinking in and through art.

A preliminary account of artistic research as research in 
and through art practice – subject, method, context, out-
come

Despite all the differences of opinion that exist within the ascen-
dant programme of artistic research, there seems to be general 
agreement about one thing: the practice of the arts is central to 
artistic research. On the surface, such an assumption seems a 
commonplace. After all, doesn’t all research that engages with the 
arts concentrate on ‘the practice of the arts’? Even disciplines like 
historical or sociological research on the arts focus on that.

In the case of artistic research, however, art practice plays a dif-
ferent role – and in terms of science theory a more fundamental 
one. Characteristic of artistic research is that art practice (the 
works of art, the artistic actions, the creative processes) is not just 
the motivating factor and the subject matter of research, but that 
this artistic practice – the practice of creating and performing in 
the atelier or studio6 – is central to the research process itself. Me-
thodologically speaking, the creative process forms the pathway 
(or part of it) through which new insights, understandings and 
products come into being.

Another distinguishing feature is that contemporary art practice 
constitutes the relevant context for the research, alongside the 
academic forum. The research derives its signifi cance not only 
from the new insights it contributes to the discourse on art, but 
also from the outcomes in the form of new products and experi-
ences which are meaningful in the world of art.7 In part, then, the 
outcomes of artistic research are artworks, installations, perfor-
mances and other artistic practices, and this is another quality 
that differentiates it from humanities or social science research 
– where art practice may be the object of the research, but not the 
outcome. This means that art practice is paramount as the subject 
matter, the method, the context and the outcome of artistic re-
search. That is what is meant by expressions like ‘practice-based’ 
or ‘studio-based’ research.

In the literature on artistic research, we regularly see a distinc-
tion made between research on the arts, research for the arts and 
research in the arts. This differentiation, which derives from, but 
also deviates from, categories proposed by Christopher Frayling 
(1993; cf. Borgdorff 2006 and the introduction to this volume), 
expresses different perspectives on the status of art practice. The 
interpretative perspective (‘research on the arts’) is common to 
the research traditions of the humanities and social sciences, 
which observe a certain theoretical distance when they make art 
practice their object of study. The instrumental perspective (‘re-
search for the arts’) is characteristic of the more applied, often 
technical research done in service of art practice; this research 
delivers, as it were, the tools and the material knowledge that can 
then be applied in practice, in the artistic process and in the ar-
tistic product itself. In this case, art practice is not the object of 
study, but its objective. And as we see, the place of artistic practice 
becomes more central to the research here.

We can justifi ably speak of artistic research (‘research in the arts’) 
when that artistic practice is not only the result of the research, 
but also its methodological vehicle, when the research unfolds in 
and through the acts of creating and performing. This is a distin-
guishing feature of this research type within the whole of acade-
mic research.

This is not to say that viewpoints in art criticism, social and politi-
cal theory or technology play no part in artistic research. As a rule 
they do play a part. The discourses about art, social context and 
the materiality of the medium are in fact partially constitutive of 
artistic practices and products. The distinctiveness of artistic re-
search, nevertheless, derives from the paramount place that artis-
tic practice occupies as the subject, context, method and outcome 
of the research. Methodological pluralism – the view that various 
approaches deriving from the humanities, social sciences, or sci-
ence and technology may play a part in artistic research – should 
be regarded as complementary to the principle that the research 
takes place in and through the creation of art.

Behind the four specifi ed dimensions of artistic research – sub-
ject, method, context and outcome – are a range of problems that 
require more detailed analysis. 
(1) The content of what artistic research investigates seems to 
elude direct access. It has an experiential component that cannot 
be effi ciently expressed linguistically.8 The subject of the research 
is partly the je ne sais quoi of artistic, aesthetic experience9; as a 
matter of principle, it refuses every explanatory gaze. What onto-
logical status does this research object have? What sort of content 
lies enclosed in artistic experience? And how can one articulate 
that content? 
(2) The focus, in the research process, on the practice of creating 
and performing is in line with what has been called the ‘practice 
turn in contemporary theory’ (Schatzki 2001). Knowledge and 
experiences are constituted only in and through practices, actions 
and interactions. In the context of discovery, pre-refl ective artistic 
actions embody knowledge in a form that is not directly acces-
sible for justifi cation. What is the methodological import of this 
‘enacted approach’ in artistic research? Is the researcher trying to 
reveal something of the secrets of the creative process, of artistic 
practice? Or is the methodological deployment of the artistic crea-
tive process best suited because it takes an unmediated route to 
investigate from inside what is at work in art?
 (3) Works of art and artistic practices are not self-contained; they 
are situated and embedded. The meaning of art is generated in 
interactions with relevant surroundings. As noted above, the con-
text in which artistic research takes place is formed both by the 
art world and by academic discourse; the relevance of the subjects 
and the validity of the outcomes are weighed in the light of both 
those contexts. Yet the situatedness of artworks and art practices 
also raises the question of the situatedness of practice-based re-
search done within them. Does that research always aim to shed 
light on the way that artworks and practices affect our relation-
ship to the world and to other people? Or can that research also 
confi ne itself to articulations that do not go beyond the domain of 
the artistic and the aesthetic?
(4) The experiences and insights that artistic research delivers are 
embodied in the resulting art practices and products. In part, the-
se material outcomes are non-conceptual and non-discursive, and 
their persuasive quality lies in the performative power through 
which they broaden our aesthetic experience, invite us to funda-
mentally unfi nished thinking, and prompt us towards a critical 
perspective on what there is. What is the epistemological status 
of these embodied forms of experience, knowledge and criticism? 
And what relation does the material-performative have to the 
rational-discursive and the engaged-critical in the research? 

In the debate on artistic research, these ontological, methodolo-
gical, contextual and epistemological issues are still the subject of 
extensive discussion. In anticipation of a more elaborate account, 
the following preliminary characterisation can already be given: 
Artistic research – embedded in artistic and academic contexts – 
is the articulation of the unrefl ective, non-conceptual content en-
closed in aesthetic experiences, enacted in creative practices and 
embodied in artistic products.

Affi nities and differences to other academic research 
traditions

Artistic research has both historical and systematic affi nities to a 
range of philosophical and scientifi c research traditions. A histo-
riography of artistic research (which remains to be undertaken) 
might show that, from the Renaissance to Bauhaus, there has 
always been research conducted in and through artistic practices. 
The fact that such research in retrospect often does not qualify 
as ‘academic research’ may say less about the research itself than 
about what we currently understand by ‘academic’.10 

The domain of art has long been interlaced with that of acade-
mia, from the practice of the artes in the late medieval monastery 
schools right up to today’s postmodern farewell to the separation 
between the life domains of art, knowledge and morality that has 
characterised modernity since the 18th century. In the current 
discourse on art, the realm of the aesthetic has reconnected with 
the epistemic and the ethical. The emergence of artistic research 
is consistent with this movement to no longer subordinate the 
faculties of the human mind to one another, either theoretically or 
institutionally.

On the contemporary research agenda at the interface of pheno-
menology, cognitive sciences and philosophy of the mind, we now 
encounter a theme that is also central to artistic research: non-
conceptual knowledge and experience as embodied in practices 
and products. I will come back to this in my fi nal section. I shall 
now make a series of comparisons between artistic research and 
research in the humanities (cultural and arts studies in particu-
lar), philosophical aesthetics, qualitative social science research, 
and technology and natural science research.

Humanities 
There is a self-evident kinship between artistic research and the 
research in musicology, art history, theatre and dance studies, 
comparative literature, architectural theory, and moving image 
and new media studies, as well as the research in cultural studies 
or sociology of the arts. In all such academic disciplines or pro-
grammes, art (the art world, art practice, artworks) is the subject 
of systematic or historical research. A wide array of conceptual 
frameworks, theoretical perspectives and research strategies are 
employed, which one might summarise with the umbrella term 
‘grand theories of our culture’, among them hermeneutics, struc-
turalism, semiotics, deconstruction, pragmatism, critical theory, 
cultural analysis. To study its research objects, each such ap-
proach has its own specifi c instruments available –iconography, 
musical analysis, source studies, ethnomethodology, actor-net-
work theory.

Important for a comparison with artistic research is that those 
frameworks, perspectives and strategies generally approach the 
arts with a certain theoretical distance. That is even true of fi elds 
like hermeneutics, which acknowledge that the horizons of the in-
terpreter and the interpreted may temporarily merge, or cultural 
analysis, where theory may be seen as a discourse that ‘that can be 
brought to bear on the object at the same time as the object can be 
brought to bear on it’ (Bal 2002: 61; italics in original). Obviously 
the dividing lines cannot always be clearly drawn, and any deli-
mitations will always be partly artifi cial. In the research agendas 
just mentioned, however, the interpretive, verbally discursive ap-
proach appears to prevail above research strategies that are more 
practice-imbued. And precisely here lies a characteristic feature of 
artistic research: the experimental practice of creating and perfor-
ming pervades the research at every turn. In this respect, artistic 
research has more in common with technical design research or 
with participatory action research than with research in the hu-
manities.

The kinship with the humanities is often refl ected in institutio-
nal proximity. Research centres, research groups and individual 
researchers that engage in practice-based research in the arts are 
often accommodated in arts and humanities faculties and depart-
ments. Funding for their research often also comes from humani-
ties research councils and funding agencies (and this partly exp-
lains the impassioned nature of the demarcation debate between 
art scholars and artist-researchers). Outside the traditional uni-
versities, at professional schools of the arts, artistic research can 
develop more freely, although here, too, it may be accommodated 
in a separate department for art theory and/or cultural studies. 
The importance of interpretation, theory and refl ection in artists’ 
training cannot be emphasised too strongly, just as technical 
knowledge of artistry is also a sine qua non. But the prime focus 
in artistic research is on concrete creative practice. The research 
aims to make a substantial, preferably cutting-edge contributi-
on to the development of that practice – a practice that is just as 
much saturated with histories, beliefs and theories as it is based 
on skilful expert action and tacit understanding.

Aesthetics
A rich source for the artistic research programme is philosophi-
cal aesthetics, which has studied the non-conceptual knowledge 
embodied in art since the 18th century. I will highlight three mo-
ments from this tradition: the liberation of sensory knowledge in 
Baumgarten, the cultural value of the aesthetic idea in Kant, and 
the epistemic character of art in Adorno.11 The purpose of my brief 
review here is to show that the issue of the non-conceptual con-
tent in art has not appeared out of the blue, but has been thought 
through in many ways in centuries past.

Alexander Baumgarten called it analogon rationis: the ability of 
the human mind, analogous to reason, to obtain clear, but purely 
sensory, knowledge about reality. Great art is pre-eminently capa-
ble of manifesting that perfect sensory knowledge. In our context, 
the signifi cance of Baumgarten’s views lies in his accentuation 
of the sensory, experiential knowledge component in artistic re-
search (cf. Kjørup 2006). In post-Baumgarten art research and 
aesthetics, the links to epistemology and perception became less 
prominent. The theme of sensory, non-discursive knowledge has 
regained currency in our times in research taking an embedded, 
enacted and embodied approach to mind and perception.12

Immanuel Kant’s critical investigation of what today is called the 
non-conceptual content of aesthetic experience culminated in his 
legendary articulation of the aesthetic idea as a ‘representation 
of the imagination which induces much thought, yet without the 
possibility of any defi nite thought whatever, i.e., concept, being 
adequate to it, and which language, consequently, can never get 
quite on level terms with or render completely intelligible’ (Kant 
[1790/93] 1978: § 49). Kant assigned greater cultural signifi cance 
to this non-conceptual realm of the artistic, which in Baumgar-
ten had remained limited to sensory knowledge. Characteristic 
for artistic products, processes and experiences is that – in and 
through the materiality of the medium – something is presen-
ted which transcends materiality. (Kant identifi es here one of the 
links connecting the worlds of imagination and pure reason to the 
‘intelligible world’ – a transcendence later elevated by Hegel into 
the ‘sensory manifestation of the Idea’. After the linguistic and 
pragmatic turns in philosophy, what now matters is a naturalised 
understanding of this transcendence; it all depends, of course, on 
what we mean by ‘naturalised’.) Artistic research focuses both on 
the materiality of art – to the extent that this makes the immate-
rial possible – and on the immateriality of the art – to the extent 
that this is embedded in the art world, enacted in creative proces-
ses and embodied in the artistic material.

The signifi cance of Kant’s analysis lies in part in the distinction 
he drew in his Critique of Judgment between judgment of art and 
judgment of taste. Taste judgment (as analysed in ‘Analytic of the 
Beautiful’) focuses on the formal aspects of beauty, including dis-
interestedness and purposiveness without purpose. Art judgment 
surpasses taste or aesthetic judgment, because it focuses on the 
cultural value of artworks as well as on their beauty. That cultural 
value lies in their capacity to ‘leave [something] over for refl ection’ 
and to ‘dispose ... the spirit to Ideas’ (Kant [1790/93] 1978: § 53, 
52). This is the quality through which art gives food for thought 
and distinguishes itself from a mere aesthetic gratifi cation of the 
senses. The content of the aesthetic experience is identifi ed more 
specifi cally here as that which brings thinking into motion, as it 
were, or as that which invites to refl ection. Artistic practices are 
therefore performative practices, in the sense that artworks and 
creative processes do something to us, set us in motion, alter our 
understanding and view of the world, also in a moral sense. We 
encounter this performative aspect of art in artistic research to the 
extent that it involves the concrete articulation of what moves and 
engages us.

The ability of art, as articulated in artistic research, to speak to us 
is compellingly present in the work of Theodor W. Adorno. Here, 
the cultural value of art lies in its ‘epistemic character’ (Erkennt-
nischarakter), through which art reveals the concealed truth about 
the dark reality of society. Whereas in Baumgarten the non-con-
ceptual content of art liberates itself from explicit rational know-
ledge, and whereas in Kant the non-conceptual aesthetic content 
invites us to refl ection, Adorno assigns this content an even more 
potent and critical valence as the only thing that is capable – be-
cause it is antithetical to societal reality – of keeping alive the 
utopian perspective of a better world, and of recalling the original 
(albeit broken) promise of happiness. As no one after him, Ad-
orno thought through art’s engagement with the world and with 
our lives. Even if we distance ourselves from his dialectics and his 
philosophy of history, all engagement that lies enclosed in con-
temporary art and art criticism must take account of his legacy.

Art’s epistemic character resides in its ability to offer the very re-
fl ection on who we are, on where we stand, that is obscured from 
sight by the discursive and conceptual procedures of scientistic 
rationality. Noteworthy in Adorno is that thoughts and concepts 
are still always needed – thoughts and concepts which, as it were, 
assemble themselves around a work of art, in such a way that the 
art object itself begins to speak under the lingering gaze of the 
thought. Herein may lie a key to exploring the relationship bet-
ween the discursive and the artistic in artistic research.13

Social science
In the discourse about knowledge in artistic research, some obser-
vers emphasise the types of knowledge acquisition and production 
that derive from models of natural science explanation, quantita-
tive analysis and empirical logical deduction, which are encoun-
tered in the exact sciences, as well as in types of social science that 
follow natural science methods. Contrasting with this tradition of 
explanation and deduction is the academic tradition which, espe-
cially since the rise of interpretive (verstehende) sociology, seeks 
to ‘understand’ social and cultural phenomena. In the past hund-
red years, a qualitative research paradigm, inspired by hermeneu-
tics, has developed which in many ways gives direction to social 
science research being done at present. It regards verstehende 
interpretation and practical participation as more relevant than 
logical explanation and theoretical distance.

Artistic research shows a certain kinship to some of these research 
traditions. In ethnographic and action research in particular, stra-
tegies have been developed that can be useful to artists in their 
practice-based research; these include participant observation, 
performance ethnography, fi eld study, autobiographical narrative, 
thick description, refl ection in action and collaborative inquiry. 
The often critical and engaged ethnographic research strategy 
acknowledges the mutual interpenetration of the subjects and 
objects of fi eld research. It might serve as a model for some types 
of research in the arts, given that the artist’s own practice is the 
‘fi eld’ of investigation.

Action research aims at transforming and enhancing practice, and 
as such it also has affi nities with artistic research, as the latter 
seeks not only to increase knowledge and understanding, but also 
to further develop artistic practice and enrich the artistic universe 
with new products and practices. Artistic research is inseparably 
linked to artistic development. In the intimacy of experimental 
studio practice, we can recognise the cycle of learning in action 
research, where research fi ndings give immediate cause for chan-
ges and improvements. This is also recognisable in the engaged 
outreach and impact of the research – artistic research delivers 
new experiences and insights that bear on the art world and on 
how we understand and relate to the world and ourselves. Artistic 
research is therefore not just embedded in artistic and academic 
contexts, and it focuses not just on what is enacted in creative pro-
cesses and embodied in art products, but it also engages with who 
we are and where we stand.

The ‘practice turn’ in the humanities and social sciences not only 
sheds light on the constitutive role of practices, actions and inter-
actions. Sometimes it even represents a shift from text-centred 
research to performance-centred research, whereby practices and 
products themselves become the material-symbolic forms of ex-
pression, as opposed to the numerical and verbal forms used by 
quantitative and qualitative research. Artistic research also fi ts 
into this framework, since artistic practices form the core of the 
research in the methodological sense, as well as part of the mate-
rial outcome of the research. This broadening of qualitative social 
science research to include research in and through art practice 
has led some observers to argue for a new distinguishing para-
digm (Haseman 2006).14 

The methodological and epistemological issues of artistic research 
are also addressed in the key writings relating to arts-based re-
search in the tradition of the Eisner school (Eisner 2003; Knowles 
& Cole 2007). In studying the role of art in educational practice 
and human development, these social scientists use insights from 
cognitive psychology to argue the importance of artistic-cognitive 
development of the self, in particular in primary and secondary 
education.

Science and technology
Art practices are technically mediated practices. Whether this 
involves the acoustical characteristics of musical instruments, the 
physical properties of art materials, the structure of a building or 
the digital architecture of a virtual installation, art practices and 
artworks are materially anchored. Artistic practices are technically 
mediated at a more abstract level of materiality as well. Consider 
the knowledge of counterpoint in music, of colour in painting, of 
editing in fi lmmaking, or of bodily techniques in dance. Technical 
and material knowledge are therefore indispensable components 
in the professional training and practice of artists.

Research that focuses on this technical and material side of art in 
order to improve applications, develop innovative procedures or 
explore new artistic possibilities can rightly be called applied re-
search. The knowledge obtained in exploratory technological and 
scientifi c research is put into practice in artistic procedures and 
products. This is research done in the service of artistic practice.

In artistic research, by comparison, art practice is not only the test 
of the research, but it also plays a critical role methodologically. In 
other words, as well as generating new or innovative art, the re-
search is conducted in and through the making of art. The bound-
ary between applied research in the arts and artistic research is 
thin and rather artifi cial, just as the dividing line between artistic 
research and performance studies or ethnography may also seem 
contrived. In the practice of artists, or even in their training, such 
a distinction is not always useful; the reality is more like a con-
tinuum that provides leeway for a variety of research strategies. 
But as argued above, methodological pluralism is merely comple-
mentary to the principle that artistic research takes place in and 
through the creation of art. For conceptual clarity, I would argue 
in this case that what sometimes does not hold true in practice 
may still be useful in theory.

Especially in the world of design and architecture, the methodo-
logical framework of applied research seems suitable. Many of the 
training programmes in these fi elds have strong ties to technical 
universities, or are even part of them. At fi rst sight, it would seem 
that one must choose: either an orientation to art or to science, 
engineering or technology. In practice, though, most design aca-
demies and architecture schools aspire to a fruitful combination. 
‘Research by design’ is the peer of artistic research; there, too, the 
debate is still underway about the methodological and epistemo-
logical foundations of the research.15

An artistic experiment in a studio or atelier cannot simply be 
equated with a controlled experiment in a laboratory. Nonethe-
less, in many artistic research studies we can discern an affi nity 
with fi elds like engineering and technology that use methods and 
techniques with origins in scientifi c research. In that case, the em-
pirical cycle of observation, theory and hypothesis development, 
prediction and testing, and the model of the controlled experi-
ment serve as an ideal type in the often haphazard context of ar-
tistic discovery (just as such principles are often applied in empi-
rical social science research as well). Values inherent in scientifi c 
justifi cation – including reliability, validity, replicability and falsi-
fi ability – are also relevant in artistic research when it is inspired 
by the science model.

When artistic research has technological or scientifi c attributes, 
collaboration between artists and scientists seems only natural, 
since artists, as a rule, have not trained for doing those types of 
research. Bringing together expertise from these two worlds can 
lead to innovative fi ndings and inspiring insights. Collaboration 
between artists and other researchers does not, however, confi ne 
itself to areas like technology, engineering and product design. 
Research in other fi elds may also serve art practice or form pro-
ductive ties with art. Consider the cooperation between artists and 
philosophers, anthropologists or psychologists, as well as econo-
mists and legal theorists; projects involving artists are also con-
ducted in areas such as the life sciences, artifi cial intelligence and 
information technology.16

Roughly speaking, multidisciplinary cooperation between artists 
and scientists can take two different forms: either the scientifi c 
research serves or illuminates the art; or the art serves or illumi-
nates what is going on in the science. Currently there is great in-
terest in the latter mode in particular. The assumption is that the 
arts will be able to elucidate, in their own unique ways, the proce-
dures, results and implications of scientifi c research. BioArt can 
exemplify this; this art form, whereby artists make use of biotech-
nological procedures like tissue and genetic engineering, leans 
heavily on scientifi c research, while often training a critical light 
on the ethical and social implications of research in the life scien-
ces.

In the debate on research in the arts, these and other kinds of 
art-and-science collaboration are often wrongly classed together 
with artistic research as explored in this chapter. Although the 
term ‘art-and-science’ may imply convergence at fi rst glance, if 
anything it represents a reinstalment of the partition between 
the domain of art and the domain of science, between the arti-
stic and the academic, between what artists do and what scien-
tists do. There is nothing wrong with that, of course; it can only 
be applauded that these oft-segregated spheres and cultures are 
now meeting each other in projects where people learn from one 
another and where critical confrontations can take place. Yet mul-
tidisciplinary research projects like these must still be understood 
as collaboration between different disciplines around a particu-
lar topic, whereby the theoretical premises and working methods 
of the separate disciplines remain intact. The scientist does her 
thing, and the artist does hers. Even if the artist borrows right and 
left from the scientist, the aesthetic evaluation of the material, the 
artistic decisions made in creating the artwork, and the manner 
in which the results are presented and documented are still, as a 
rule, discipline-specifi c. Only very rarely does such multidiscipli-
nary research result in any real hybridisation of domains.

Whilst artistic research is not entirely at odds with these types 
of art-science collaboration, it should still be regarded as an aca-
demic research form of its own. The science model cannot be a 
benchmark here, any more than artistic research could conform to 
the standards of the humanities. 

Artistic research as academic research

Even if one accepts that artworks somehow embody forms of 
knowledge or criticism, and that such knowledge and criticism is 
enacted in artistic practices and creative processes, and also that 
the knowledge and criticism is embedded in the wider context 
of the art world and academia, then that still does not mean that 
what artists do may be construed as ‘research’ in the emphatic 
sense. ‘Research’ is ‘owned’ by science; it is performed by people 
who have mastered ‘the scientifi c method’, in institutions dedica-
ted to the systematic accumulation of knowledge and its applica-
tion, such as universities, industrial and governmental research 
centres.

It is indeed the case that ‘what artists do’ cannot automatically 
be called research. In the debate about artistic research, the dis-
cussions often turn on the distinction between art practice in its-
elf and art practice as research (cf. Borgdorff 2006. 2009). Few 
would contend that each work of art or every artistic practice is 
an outcome of research in the emphatic sense of the word. I shall 
confi ne myself here to the question of which criteria must be sa-
tisfi ed if artistic research is to qualify as academic research. I will 
show that artistic research, in the words of Biggs and Büchler, 
‘retain[s] the practice community values ... and … produce[s] the 
necessary academic connectivity’. Its interests incorporate both 
the interests of practice and those of academia.17

Artistic research as academic research

In the world of academia, there is broad agreement as to what 
should be understood by research. Briefl y it amounts to the fol-
lowing. Research takes place when a person intends to carry out 
an original study to enhance knowledge and understanding. It 
begins with questions or issues that are relevant in the research 
context, and it employs methods that are appropriate to the re-
search and which ensure the validity and reliability of the research 
fi ndings. An additional requirement is that the research process 
and the research fi ndings be documented and disseminated in 
appropriate ways. 

This description of academic research leaves room for a great di-
versity of research programmes and strategies, whether deriving 
from technology and natural science, social sciences or the hu-
manities, and whether aiming at a basic understanding of what is 
studied or a more practical application of the knowledge obtained. 
Artistic research also falls within this characterisation of academic 
research. Let us focus more closely on the various components of 
this description.18

Intent. The research is undertaken for the purpose of broadening 
and deepening our knowledge and understanding of the discipline 
or disciplines in question. Artistic practices contribute fi rst of all 
to the art world, the artistic universe. The production of images, 
installations, compositions and performances as such is not in-
tended primarily for enhancing our knowledge (although forms of 
refl ection are always entwined with art). This points to an impor-
tant distinction between art practice in itself and artistic research. 
Artistic research seeks in and through the production of art to 
contribute not just to the artistic universe, but to what we ‘know’ 
and ‘understand’. In so doing, it goes beyond the artistic universe 
in two ways. First, the results of the research extend further than 
the personal artistic development of the artist in question. In ca-
ses where the impact of research remains confi ned to the artist’s 
own oeuvre and has no signifi cance for the wider research context, 
one can justifi ably ask whether this qualifi es as research in the 
true sense of the word. Second, the research is expressly inten-
ded to shift the frontiers of the discipline. Just as the contribution 
made by other academic research consists in uncovering new facts 
or relationships, or shedding new light on existing facts or rela-
tionships, artistic research likewise helps expand the frontiers of 
the discipline by developing cutting-edge artistic practices, pro-
ducts and insights. In a material sense, then, the research impacts 
on the development of art practice, and in a cognitive sense on our 
understanding of what that art practice is.

Originality. Artistic research entails original contributions – 
that is, the work should not have previously been carried out by 
others, and it should add new knowledge or understandings to 
the existing corpus. Here, too, we must distinguish between an 
original contribution to art practice and an original contribution 
to what we know and understand – between artistic and acade-
mic originality.19 Yet artistic and academic originality are closely 
related. As a rule, an original contribution in artistic research will 
result in an original work of art, as the relevance of the artistic 
outcome is one test of the adequacy of the research. The reverse is 
not true, however; an original artwork is not necessarily an out-
come of research in the emphatic sense.20 In the concrete practice 
of artistic research, one must determine case by case in what way 
and in what measure the research has resulted in original artistic 
and academic outcomes.21 In any research study that pretends to 
make a difference, it is important to realise that it is hard to deter-
mine at the outset whether it will ultimately result in an original 
contribution. It is an inherent quality of research that ‘one does 
not know exactly what one does not know’. Consequently, guiding 
intuitions and chance inspirations are just as important for the 
motivation and dynamism of research as methodological prescrip-
tions and discursive justifi cations. Contributing new knowledge to 
what already exists is characteristic of the open-ended nature of 
every research study.22 

Knowledge and understanding. If artistic research is an ‘ori-
ginal investigation undertaken in order to gain knowledge and un-
derstanding’,23 then the question arises as to what kinds of know-
ledge and understanding this involves. Traditionally, the central 
focus of epistemology is on propositional knowledge – knowledge 
of facts, knowledge about the world, knowing that such and such 
is the case. This can be distinguished from knowledge as skill – 
knowing how to make, how to act, how to perform. A third form of 
knowledge may be described as acquaintanceship: familiarity and 
receptiveness with respect to persons, conditions or situations – ‘I 
know this person’, ‘I know that situation’. In the history of episte-
mology, these types of knowledge have been thematised in a varie-
ty of ways, ranging from Aristotle’s distinction between theoretical 
knowledge, practical knowledge and wisdom to Polanyi’s (1962) 
contrast between focal and tacit knowledge. Different notions 
exist as to the relationships between the three types of knowledge 
– notions which are also identifi able in the debate about artistic 
research. Sometimes the emphasis lies on propositional know-
ledge, sometimes on knowledge as skill, and sometimes on ‘under-
standing’ as a form of knowledge in which theoretical knowledge, 
practical knowledge and acquaintanceship may intersect.

In the case of artistic research, we can add to the knowledge and 
understanding duo the synonyms ‘insight’ and ‘comprehension’, 
in order to emphasise that a perceptive, receptive and verstehende 
engagement with the subject matter is often more important to 
the research than getting an ‘explanatory grip’. Such an investiga-
tion also seeks to enhance our experience, in the rich sense of the 
word ‘experience’: the knowledge and skills accumulated through 
action and practice, plus apprehension through the senses. In the 
debate on the status of the experiential component of artistic re-
search, disagreement exists as to whether this component is non-
conceptual, and therefore non-discursive, or whether it is a cogni-
tive component that defi nitely resides in the ‘space of reasons’.24 
The dispute between epistemological foundationalism and coher-
entism, which mainly concerns propositional knowledge, does not 
fi gure at all in the debate about artistic research. Many observers, 
though, do not view knowledge primarily as ‘justifi ed true belief’ 
or ‘warranted assertibility’, but as a form of world disclosure (a 
hermeneutic perspective) or world constitution (a constructivist 
perspective). I shall return to these epistemological questions in 
the fi nal section below.

Questions, issues, problems. The requirement that a research 
study should set out with well defi ned questions, topics or pro-
blems is often at odds with the actual course of events in artistic 
research. Formulating a question implies delimiting the space in 
which a possible answer may be found. Yet research (and not only 
artistic research) often resembles an uncertain quest in which the 
questions or topics only materialise during the journey, and may 
often change as well. Besides not knowing exactly what one does 
not know, one also does not know how to delimit the space whe-
re potential answers are located. As a rule, artistic research is not 
hypothesis-led, but discovery-led (Rubidge 2005: 8), whereby the 
artist undertakes a search on the basis of intuition, guesses and 
hunches, and possibly stumbles across some unexpected issues or 
surprising questions on the way. 

In the light of the actual dynamics of current academic research, 
the prevailing format for research design (such as that required in 
funding applications) is basically inadequate. Especially in artis-
tic research – and entirely in line with the creative process – the 
artist’s tacit understandings and her accumulated experience, 
expertise and sensitivity in exploring uncharted territory are more 
crucial in identifying challenges and solutions than an ability to 
delimit the study and put research questions into words at an ear-
ly stage. The latter can be more a burden than a boon.

As we have seen, research studies done in and through art may 
be oriented to science and technology or more to interpretation 
and social criticism, and they may avail themselves of a diversity 
of methodological instruments. By the same token, the topics and 
questions addressed by the research can vary from those focusing 
purely on the artistic material or the creative process to those that 
touch on other life domains or even have their locus and their 
telos there. The subject matter of the research is enclosed, as it 
were, in the artistic material, or in the creative process, or in the 
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(1993) examined the dis-
tinction between research 
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debated article ‘Research in 
Art and Design’.

2 The demarcations and 
dichotomies employed in 
this chapter should not be 
interpreted too absolutely, 
but rather taken as im-
perfect dialectical tools to 
put the subject matter into 
perspective. See Borgdorff 
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this problem of demarca-
tion, and Candlin 2000 and 
Borgdorff 2008 for insights 
into the uneasy relationship 
between art and academia. 
The relationship between 
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artistic and the ultimate-
ly disciplinary academic 
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research into an endeavour 
in which that relationship 
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state of uneasiness and 
refl exivity something to be 
overcome, or is it intrin-
sic to the place of artistic 
research in academia?
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government advisory 
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using the term ontwerp en 
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versity professional schools. 
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kunstnerisk utviklingsar-
beid (artistic development 
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usually made by people 
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other activity by doing so.
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showing a ‘conceptual’ 
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construed in opposition 
to the (in a philosophical 
sense) non-conceptual and 
pre- or unrefl ective content 
that lies enclosed in it. For 
an anthology on this sub-
ject, see Gunther 2003.

6 I use an expanded notion 
of ‘studio’, referring to ar-
tistic experimental practice 
in which the studio or ateli-
er might be an element, but 
does not always need be. 
Many contemporary artists 
are not physically located in 
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such an isolated, non-situ-
ated position and condition.

7 Cf. what Biggs and Büch-
ler argue in this volume 
about connectivity and se-
lectivity criteria: ‘Meaning-
ful research in CI [creative 
industry] has to have 
certain properties in order 
to be recognized as research 
by the academic communi-
ty, hence connectivity, and 
it needs to address certain 
values in order that the 
outcome is signifi cant to 
the CI community, hence 
selectivity.’

8 Cf. Biggs 2004.

9 No distinction is made in 
this context between the 
artistic, aesthetic experi-
ence of the artist during the 
production process and the 
experience the audience has 
in receiving the artwork. 
Both the production and 
the reception of art have 
an experiential component 
that evades the conceptual 
grip

10 Historiography needs 
to show modesty in two 
directions. The normative 
structure of today’s aca-
demia should be neither 
a measure for evaluating 
the past nor a predictor 
to judge how intellectual 
and artistic efforts will be 
valued in the future. Cur-
rent developments within 
academia, such as those in-
volving commercialisation 
of academic research or the 
advent of hybrid transdisci-
plinary research program-
mes, show that the edifi ce 
of science is under constant 
reconstruction. 
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struction of philosophical 
aesthetics in its relation 
to artistic research would 
draw on topics from Hegel, 
Heidegger, Lyotard and 
others.

12 For an overview of this 
cognitive science agenda, 
see Kiverstein & Clark 
(2009) in a special edition 
of Topoi dedicated to the 
subject.

13 Adorno 1966: 36, and cf. 
Borgdorff 1998: 300ff. The 
debate on the relationship 
between the discursive and 
the artistic, between the 
verbal and the demonstrab-
le, often centres on whether 
the research process should 
be documented in writing 
and whether a verbal inter-
pretation can be given of 
the research results. A third 
option is perhaps more 
interesting: a discursive 
approach to the research 
which does not take the 
place of the artistic ‘reaso-
ning’, but instead ‘imitates’, 
suggests or alludes to what 
is being ventured in the 
artistic research. See also 
the subsection ‘Documen-
tation, Dissemination’ in 
the third section of this 
chapter.

14 Whether artistic research 
constitutes a new paradigm 
is not something that can 
be decided here and now. 
Biggs and Büchler rightly 
point out that the demands 
of academic connectivity 
must be met whether re-
search is conducted under 
a new or an existing para-
digm. I concur with Kjørup 
(see elsewhere in this volu-
me) that the characteristic 
of artistic research is ‘a spe-
cifi c perspective on already 
existing activities’ – a ‘new 
perspective [which] in the 
longer run [will] have con-
sequences for the direction 
of the development of art.’ 
And of academia, I would 
like to add. 

15 See, for example, the dis-
cussions about research by 
design on the PhD-Design 
mailing list, https://www.
jiscmail.ac.uk/cgi-bin/
webadmin?A0=phd-design.

16 For a detailed review, see 
Wilson 2002.

17 See pp. XX and YY in the 
present volume. Biggs and 
Büchler argue for a balance 
between academic connec-
tivity and artistic selecti-
vity. To strongly simplify 
the matter, I would suggest 
that academic connecti-
vity has dominated in the 
British discourse thus far, 
whilst on the European 
continent the emphasis 
has lain more on artistic 
selectivity. In their analysis 
of the two requirements 
– selectivity and connecti-
vity – in relation to the two 
communities – practice 
and academia – Biggs and 
Büchler appear to hold 
‘artistic practice’ and ‘aca-
demic research’ constant, 
whereas in fact our notions 
of what both artistic practi-
ce and academic research 
are become enriched under 
the emerging ‘paradigm’ of 
artistic research.

18 An ontological, epistemo-
logical and methodological 
exploration of artistic re-
search in Borgdorff (2006) 
culminated in the following 
defi nition: ‘Art practice 
qualifi es as research if its 
purpose is to expand our 
knowledge and under-
standing by conducting an 
original investigation in 
and through art objects and 
creative processes. Art re-
search begins by addressing 
questions that are pertinent 
in the research context and 
in the art world. Resear-
chers employ experimental 
and hermeneutic methods 
that reveal and articulate 
the tacit knowledge that 
is situated and embodied 
in specifi c artworks and 
artistic processes. Research 
processes and outcomes 
are documented and disse-
minated in an appropriate 
manner to the research 
community and the wider 
public.’

19 This is mainly a theo-
retical distinction to help 
clarify the principle of origi-
nality. As with other demar-
cations and dichotomies, 
it needs to be interpreted 
freely in the light of the di-
versity of practice. It is im-
portant to avoid any overly 
close association with the 
early Romantic originality 
principle as held by the 
18th-century aesthetics of 
genius, which still haunts in 
the minds of many as a sort 
of implicit paradigm.

20 In the words of Scriven-
er in this volume, p ZZ: 
“transformational works 
may be achieved in the 
absence of any account of 
how understanding of art 
has changed thereby.”

21 See Pakes 2003 for a 
more detailed critical analy-
sis of the originality prin-
ciple in artistic research.

22 Rheinberger 2007. The 
full quote is: ‘Das Grund-
problem besteht darin, dass 
man nicht genau weiss, was 
man nicht weiss. Damit ist 
das Wesen der Forschung 
kurz, aber bündig aus-
gesprochen.’ (The basic 
problem is that one does 
not know exactly what one 
does not know. Put suc-
cinctly, that is the essence 
of research [my translati-
on] ). Cf. also Dallow 2003: 
49, 56.

23 This is the wording used 
by the Research Assessment 
Exercise in the UK; for 
the full RAE defi nition of 
research, see http://www.
rae.ac.uk/pubs/2005/03/
rae0305.pdf.

24 Cf. Biggs 2004.
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Introduction

 This chapter examines artistic research as a form of knowledge 
production. It will conclude, however, by saying that artistic re-
search seeks not so much to make explicit the knowledge that art 
is said to produce, but rather to provide a specifi c articulation of 
the pre-refl ective, non-conceptual content of art. It thereby invites 
to ‘unfi nished thinking’. Hence, it is not formal knowledge that 
is the subject matter of artistic research, but thinking in, through 
and with art.

The expression artistic research connects two domains: art and 
academia. Obviously the term can also be used in a general sen-
se. Every artist does research as she works, as she tries to fi nd the 
right material, the right subject, as she looks for information and 
techniques to use in her studio or atelier, or when she encounters 
something, changes something or begins anew in the course of 
her work.1 Artistic research in the emphatic sense – and as used in 
this article – unites the artistic and the academic in an enterprise 
that impacts on both domains. Art thereby transcends its former 
limits, aiming through the research to contribute to thinking and 
understanding; academia, for its part, opens up its boundaries 
to forms of thinking and understanding that are interwoven with 
artistic practices. These specifi c ‘border violations’ can spark a 
good deal of tension. The relationship between art and academia 
is uneasy, but challenging. That is one reason why the issue of de-
marcation between the artistic and the academic has been one of 
the most widely discussed topics in the debate on artistic research 
in the past fi fteen years.2

A related issue of demarcation is at play in the relationship bet-
ween academia and ‘artistic development’ and ‘artistic practice’. 
In some quarters, one prefers to speak not of artistic research, but 
of ‘artistic development’. 3The word ‘research’ stays reserved for 
activities in traditional universities or industrial research centres. 
Indeed there is something to be said for preferring the term ‘artis-
tic development’. Artistic research certainly contributes to the de-
velopment of the arts, just as all other research tries to contribute 
to the discipline in question. Research and development are inti-
mately entwined, and it may sometimes make sense to highlight 
the developmental aspect, especially when one is inclined to ques-
tion the importance of research for art practice. One issue that 
continuously resurfaces in the debate involves where, precisely, 
the distinction lies between art practice in itself and art practice as 
research. Although I will not address this question explicitly here, 
it will be present in the background. The intertwinement of arti-
stic research with art practice and with artistic development is so 
close that a conceptual distinction often appears contrived. 4

In discussing artistic research as a form of knowledge production, 
I begin by tentatively describing this type of research – in terms 
of subject, method, context and outcome – as research in and 
through art practice. Embedded in artistic and academic contexts, 
artistic research seeks to convey and communicate content that 
is enclosed in aesthetic experiences, enacted in creative practices 
and embodied in artistic products. 

In the second section, I explore similarities and differences bet-
ween artistic research and other spheres of academic research, in 
the domains of humanities, aesthetics and social sciences and in 
fi elds of natural science and technology. Artistic research, so I will 
claim, distinguishes itself in specifi c respects from each of these 
research traditions, whereby neither the natural science model, 
the humanities model nor the social science model can serve as a 
benchmark for artistic research.

Section 3 addresses the issue of whether artistic research can be 
considered academic research. By virtue of its distinctive context, 
its studio-based research practice, the specifi c types of knowledge 
and understanding it deals with, and its unconventional forms of 
documentation and dissemination, artistic research occupies its 
own place in the realm of academic research.

I conclude the chapter with a series of observations on the epis-
temology and metaphysics of artistic research. The current pro-
gramme of phenomenologically inspired cognitive science offers 
tools for examining the issue of the non-conceptual content5 
enclosed in artworks and art practices. Clearly research in and 
through artistic practices is partly concerned with our percepti-
on, our understanding, our relationship to the world and to other 
people. Art thereby invites to refl ection, yet it eludes any defi ning 
thought regarding its content. Artistic research is the acceptance 
of that paradoxical invitation. It furthermore enhances our aware-
ness of the pre-refl ective nearness of things as well as our episte-
mological distance to them. This makes artistic research an open 
undertaking, seeking the deliberate articulation of unfi nished 
thinking in and through art.

A preliminary account of artistic research as research in 
and through art practice – subject, method, context, out-
come

Despite all the differences of opinion that exist within the ascen-
dant programme of artistic research, there seems to be general 
agreement about one thing: the practice of the arts is central to 
artistic research. On the surface, such an assumption seems a 
commonplace. After all, doesn’t all research that engages with the 
arts concentrate on ‘the practice of the arts’? Even disciplines like 
historical or sociological research on the arts focus on that.

In the case of artistic research, however, art practice plays a dif-
ferent role – and in terms of science theory a more fundamental 
one. Characteristic of artistic research is that art practice (the 
works of art, the artistic actions, the creative processes) is not just 
the motivating factor and the subject matter of research, but that 
this artistic practice – the practice of creating and performing in 
the atelier or studio6 – is central to the research process itself. Me-
thodologically speaking, the creative process forms the pathway 
(or part of it) through which new insights, understandings and 
products come into being.

Another distinguishing feature is that contemporary art practice 
constitutes the relevant context for the research, alongside the 
academic forum. The research derives its signifi cance not only 
from the new insights it contributes to the discourse on art, but 
also from the outcomes in the form of new products and experi-
ences which are meaningful in the world of art.7 In part, then, the 
outcomes of artistic research are artworks, installations, perfor-
mances and other artistic practices, and this is another quality 
that differentiates it from humanities or social science research 
– where art practice may be the object of the research, but not the 
outcome. This means that art practice is paramount as the subject 
matter, the method, the context and the outcome of artistic re-
search. That is what is meant by expressions like ‘practice-based’ 
or ‘studio-based’ research.

In the literature on artistic research, we regularly see a distinc-
tion made between research on the arts, research for the arts and 
research in the arts. This differentiation, which derives from, but 
also deviates from, categories proposed by Christopher Frayling 
(1993; cf. Borgdorff 2006 and the introduction to this volume), 
expresses different perspectives on the status of art practice. The 
interpretative perspective (‘research on the arts’) is common to 
the research traditions of the humanities and social sciences, 
which observe a certain theoretical distance when they make art 
practice their object of study. The instrumental perspective (‘re-
search for the arts’) is characteristic of the more applied, often 
technical research done in service of art practice; this research 
delivers, as it were, the tools and the material knowledge that can 
then be applied in practice, in the artistic process and in the ar-
tistic product itself. In this case, art practice is not the object of 
study, but its objective. And as we see, the place of artistic practice 
becomes more central to the research here.

We can justifi ably speak of artistic research (‘research in the arts’) 
when that artistic practice is not only the result of the research, 
but also its methodological vehicle, when the research unfolds in 
and through the acts of creating and performing. This is a distin-
guishing feature of this research type within the whole of acade-
mic research.

This is not to say that viewpoints in art criticism, social and politi-
cal theory or technology play no part in artistic research. As a rule 
they do play a part. The discourses about art, social context and 
the materiality of the medium are in fact partially constitutive of 
artistic practices and products. The distinctiveness of artistic re-
search, nevertheless, derives from the paramount place that artis-
tic practice occupies as the subject, context, method and outcome 
of the research. Methodological pluralism – the view that various 
approaches deriving from the humanities, social sciences, or sci-
ence and technology may play a part in artistic research – should 
be regarded as complementary to the principle that the research 
takes place in and through the creation of art.

Behind the four specifi ed dimensions of artistic research – sub-
ject, method, context and outcome – are a range of problems that 
require more detailed analysis. 
(1) The content of what artistic research investigates seems to 
elude direct access. It has an experiential component that cannot 
be effi ciently expressed linguistically.8 The subject of the research 
is partly the je ne sais quoi of artistic, aesthetic experience9; as a 
matter of principle, it refuses every explanatory gaze. What onto-
logical status does this research object have? What sort of content 
lies enclosed in artistic experience? And how can one articulate 
that content? 
(2) The focus, in the research process, on the practice of creating 
and performing is in line with what has been called the ‘practice 
turn in contemporary theory’ (Schatzki 2001). Knowledge and 
experiences are constituted only in and through practices, actions 
and interactions. In the context of discovery, pre-refl ective artistic 
actions embody knowledge in a form that is not directly acces-
sible for justifi cation. What is the methodological import of this 
‘enacted approach’ in artistic research? Is the researcher trying to 
reveal something of the secrets of the creative process, of artistic 
practice? Or is the methodological deployment of the artistic crea-
tive process best suited because it takes an unmediated route to 
investigate from inside what is at work in art?
 (3) Works of art and artistic practices are not self-contained; they 
are situated and embedded. The meaning of art is generated in 
interactions with relevant surroundings. As noted above, the con-
text in which artistic research takes place is formed both by the 
art world and by academic discourse; the relevance of the subjects 
and the validity of the outcomes are weighed in the light of both 
those contexts. Yet the situatedness of artworks and art practices 
also raises the question of the situatedness of practice-based re-
search done within them. Does that research always aim to shed 
light on the way that artworks and practices affect our relation-
ship to the world and to other people? Or can that research also 
confi ne itself to articulations that do not go beyond the domain of 
the artistic and the aesthetic?
(4) The experiences and insights that artistic research delivers are 
embodied in the resulting art practices and products. In part, the-
se material outcomes are non-conceptual and non-discursive, and 
their persuasive quality lies in the performative power through 
which they broaden our aesthetic experience, invite us to funda-
mentally unfi nished thinking, and prompt us towards a critical 
perspective on what there is. What is the epistemological status 
of these embodied forms of experience, knowledge and criticism? 
And what relation does the material-performative have to the 
rational-discursive and the engaged-critical in the research? 

In the debate on artistic research, these ontological, methodolo-
gical, contextual and epistemological issues are still the subject of 
extensive discussion. In anticipation of a more elaborate account, 
the following preliminary characterisation can already be given: 
Artistic research – embedded in artistic and academic contexts – 
is the articulation of the unrefl ective, non-conceptual content en-
closed in aesthetic experiences, enacted in creative practices and 
embodied in artistic products.

Affi nities and differences to other academic research 
traditions

Artistic research has both historical and systematic affi nities to a 
range of philosophical and scientifi c research traditions. A histo-
riography of artistic research (which remains to be undertaken) 
might show that, from the Renaissance to Bauhaus, there has 
always been research conducted in and through artistic practices. 
The fact that such research in retrospect often does not qualify 
as ‘academic research’ may say less about the research itself than 
about what we currently understand by ‘academic’.10 

The domain of art has long been interlaced with that of acade-
mia, from the practice of the artes in the late medieval monastery 
schools right up to today’s postmodern farewell to the separation 
between the life domains of art, knowledge and morality that has 
characterised modernity since the 18th century. In the current 
discourse on art, the realm of the aesthetic has reconnected with 
the epistemic and the ethical. The emergence of artistic research 
is consistent with this movement to no longer subordinate the 
faculties of the human mind to one another, either theoretically or 
institutionally.

On the contemporary research agenda at the interface of pheno-
menology, cognitive sciences and philosophy of the mind, we now 
encounter a theme that is also central to artistic research: non-
conceptual knowledge and experience as embodied in practices 
and products. I will come back to this in my fi nal section. I shall 
now make a series of comparisons between artistic research and 
research in the humanities (cultural and arts studies in particu-
lar), philosophical aesthetics, qualitative social science research, 
and technology and natural science research.

Humanities 
There is a self-evident kinship between artistic research and the 
research in musicology, art history, theatre and dance studies, 
comparative literature, architectural theory, and moving image 
and new media studies, as well as the research in cultural studies 
or sociology of the arts. In all such academic disciplines or pro-
grammes, art (the art world, art practice, artworks) is the subject 
of systematic or historical research. A wide array of conceptual 
frameworks, theoretical perspectives and research strategies are 
employed, which one might summarise with the umbrella term 
‘grand theories of our culture’, among them hermeneutics, struc-
turalism, semiotics, deconstruction, pragmatism, critical theory, 
cultural analysis. To study its research objects, each such ap-
proach has its own specifi c instruments available –iconography, 
musical analysis, source studies, ethnomethodology, actor-net-
work theory.

Important for a comparison with artistic research is that those 
frameworks, perspectives and strategies generally approach the 
arts with a certain theoretical distance. That is even true of fi elds 
like hermeneutics, which acknowledge that the horizons of the in-
terpreter and the interpreted may temporarily merge, or cultural 
analysis, where theory may be seen as a discourse that ‘that can be 
brought to bear on the object at the same time as the object can be 
brought to bear on it’ (Bal 2002: 61; italics in original). Obviously 
the dividing lines cannot always be clearly drawn, and any deli-
mitations will always be partly artifi cial. In the research agendas 
just mentioned, however, the interpretive, verbally discursive ap-
proach appears to prevail above research strategies that are more 
practice-imbued. And precisely here lies a characteristic feature of 
artistic research: the experimental practice of creating and perfor-
ming pervades the research at every turn. In this respect, artistic 
research has more in common with technical design research or 
with participatory action research than with research in the hu-
manities.

The kinship with the humanities is often refl ected in institutio-
nal proximity. Research centres, research groups and individual 
researchers that engage in practice-based research in the arts are 
often accommodated in arts and humanities faculties and depart-
ments. Funding for their research often also comes from humani-
ties research councils and funding agencies (and this partly exp-
lains the impassioned nature of the demarcation debate between 
art scholars and artist-researchers). Outside the traditional uni-
versities, at professional schools of the arts, artistic research can 
develop more freely, although here, too, it may be accommodated 
in a separate department for art theory and/or cultural studies. 
The importance of interpretation, theory and refl ection in artists’ 
training cannot be emphasised too strongly, just as technical 
knowledge of artistry is also a sine qua non. But the prime focus 
in artistic research is on concrete creative practice. The research 
aims to make a substantial, preferably cutting-edge contributi-
on to the development of that practice – a practice that is just as 
much saturated with histories, beliefs and theories as it is based 
on skilful expert action and tacit understanding.

Aesthetics
A rich source for the artistic research programme is philosophi-
cal aesthetics, which has studied the non-conceptual knowledge 
embodied in art since the 18th century. I will highlight three mo-
ments from this tradition: the liberation of sensory knowledge in 
Baumgarten, the cultural value of the aesthetic idea in Kant, and 
the epistemic character of art in Adorno.11 The purpose of my brief 
review here is to show that the issue of the non-conceptual con-
tent in art has not appeared out of the blue, but has been thought 
through in many ways in centuries past.

Alexander Baumgarten called it analogon rationis: the ability of 
the human mind, analogous to reason, to obtain clear, but purely 
sensory, knowledge about reality. Great art is pre-eminently capa-
ble of manifesting that perfect sensory knowledge. In our context, 
the signifi cance of Baumgarten’s views lies in his accentuation 
of the sensory, experiential knowledge component in artistic re-
search (cf. Kjørup 2006). In post-Baumgarten art research and 
aesthetics, the links to epistemology and perception became less 
prominent. The theme of sensory, non-discursive knowledge has 
regained currency in our times in research taking an embedded, 
enacted and embodied approach to mind and perception.12

Immanuel Kant’s critical investigation of what today is called the 
non-conceptual content of aesthetic experience culminated in his 
legendary articulation of the aesthetic idea as a ‘representation 
of the imagination which induces much thought, yet without the 
possibility of any defi nite thought whatever, i.e., concept, being 
adequate to it, and which language, consequently, can never get 
quite on level terms with or render completely intelligible’ (Kant 
[1790/93] 1978: § 49). Kant assigned greater cultural signifi cance 
to this non-conceptual realm of the artistic, which in Baumgar-
ten had remained limited to sensory knowledge. Characteristic 
for artistic products, processes and experiences is that – in and 
through the materiality of the medium – something is presen-
ted which transcends materiality. (Kant identifi es here one of the 
links connecting the worlds of imagination and pure reason to the 
‘intelligible world’ – a transcendence later elevated by Hegel into 
the ‘sensory manifestation of the Idea’. After the linguistic and 
pragmatic turns in philosophy, what now matters is a naturalised 
understanding of this transcendence; it all depends, of course, on 
what we mean by ‘naturalised’.) Artistic research focuses both on 
the materiality of art – to the extent that this makes the immate-
rial possible – and on the immateriality of the art – to the extent 
that this is embedded in the art world, enacted in creative proces-
ses and embodied in the artistic material.

The signifi cance of Kant’s analysis lies in part in the distinction 
he drew in his Critique of Judgment between judgment of art and 
judgment of taste. Taste judgment (as analysed in ‘Analytic of the 
Beautiful’) focuses on the formal aspects of beauty, including dis-
interestedness and purposiveness without purpose. Art judgment 
surpasses taste or aesthetic judgment, because it focuses on the 
cultural value of artworks as well as on their beauty. That cultural 
value lies in their capacity to ‘leave [something] over for refl ection’ 
and to ‘dispose ... the spirit to Ideas’ (Kant [1790/93] 1978: § 53, 
52). This is the quality through which art gives food for thought 
and distinguishes itself from a mere aesthetic gratifi cation of the 
senses. The content of the aesthetic experience is identifi ed more 
specifi cally here as that which brings thinking into motion, as it 
were, or as that which invites to refl ection. Artistic practices are 
therefore performative practices, in the sense that artworks and 
creative processes do something to us, set us in motion, alter our 
understanding and view of the world, also in a moral sense. We 
encounter this performative aspect of art in artistic research to the 
extent that it involves the concrete articulation of what moves and 
engages us.

The ability of art, as articulated in artistic research, to speak to us 
is compellingly present in the work of Theodor W. Adorno. Here, 
the cultural value of art lies in its ‘epistemic character’ (Erkennt-
nischarakter), through which art reveals the concealed truth about 
the dark reality of society. Whereas in Baumgarten the non-con-
ceptual content of art liberates itself from explicit rational know-
ledge, and whereas in Kant the non-conceptual aesthetic content 
invites us to refl ection, Adorno assigns this content an even more 
potent and critical valence as the only thing that is capable – be-
cause it is antithetical to societal reality – of keeping alive the 
utopian perspective of a better world, and of recalling the original 
(albeit broken) promise of happiness. As no one after him, Ad-
orno thought through art’s engagement with the world and with 
our lives. Even if we distance ourselves from his dialectics and his 
philosophy of history, all engagement that lies enclosed in con-
temporary art and art criticism must take account of his legacy.

Art’s epistemic character resides in its ability to offer the very re-
fl ection on who we are, on where we stand, that is obscured from 
sight by the discursive and conceptual procedures of scientistic 
rationality. Noteworthy in Adorno is that thoughts and concepts 
are still always needed – thoughts and concepts which, as it were, 
assemble themselves around a work of art, in such a way that the 
art object itself begins to speak under the lingering gaze of the 
thought. Herein may lie a key to exploring the relationship bet-
ween the discursive and the artistic in artistic research.13

Social science
In the discourse about knowledge in artistic research, some obser-
vers emphasise the types of knowledge acquisition and production 
that derive from models of natural science explanation, quantita-
tive analysis and empirical logical deduction, which are encoun-
tered in the exact sciences, as well as in types of social science that 
follow natural science methods. Contrasting with this tradition of 
explanation and deduction is the academic tradition which, espe-
cially since the rise of interpretive (verstehende) sociology, seeks 
to ‘understand’ social and cultural phenomena. In the past hund-
red years, a qualitative research paradigm, inspired by hermeneu-
tics, has developed which in many ways gives direction to social 
science research being done at present. It regards verstehende 
interpretation and practical participation as more relevant than 
logical explanation and theoretical distance.

Artistic research shows a certain kinship to some of these research 
traditions. In ethnographic and action research in particular, stra-
tegies have been developed that can be useful to artists in their 
practice-based research; these include participant observation, 
performance ethnography, fi eld study, autobiographical narrative, 
thick description, refl ection in action and collaborative inquiry. 
The often critical and engaged ethnographic research strategy 
acknowledges the mutual interpenetration of the subjects and 
objects of fi eld research. It might serve as a model for some types 
of research in the arts, given that the artist’s own practice is the 
‘fi eld’ of investigation.

Action research aims at transforming and enhancing practice, and 
as such it also has affi nities with artistic research, as the latter 
seeks not only to increase knowledge and understanding, but also 
to further develop artistic practice and enrich the artistic universe 
with new products and practices. Artistic research is inseparably 
linked to artistic development. In the intimacy of experimental 
studio practice, we can recognise the cycle of learning in action 
research, where research fi ndings give immediate cause for chan-
ges and improvements. This is also recognisable in the engaged 
outreach and impact of the research – artistic research delivers 
new experiences and insights that bear on the art world and on 
how we understand and relate to the world and ourselves. Artistic 
research is therefore not just embedded in artistic and academic 
contexts, and it focuses not just on what is enacted in creative pro-
cesses and embodied in art products, but it also engages with who 
we are and where we stand.

The ‘practice turn’ in the humanities and social sciences not only 
sheds light on the constitutive role of practices, actions and inter-
actions. Sometimes it even represents a shift from text-centred 
research to performance-centred research, whereby practices and 
products themselves become the material-symbolic forms of ex-
pression, as opposed to the numerical and verbal forms used by 
quantitative and qualitative research. Artistic research also fi ts 
into this framework, since artistic practices form the core of the 
research in the methodological sense, as well as part of the mate-
rial outcome of the research. This broadening of qualitative social 
science research to include research in and through art practice 
has led some observers to argue for a new distinguishing para-
digm (Haseman 2006).14 

The methodological and epistemological issues of artistic research 
are also addressed in the key writings relating to arts-based re-
search in the tradition of the Eisner school (Eisner 2003; Knowles 
& Cole 2007). In studying the role of art in educational practice 
and human development, these social scientists use insights from 
cognitive psychology to argue the importance of artistic-cognitive 
development of the self, in particular in primary and secondary 
education.

Science and technology
Art practices are technically mediated practices. Whether this 
involves the acoustical characteristics of musical instruments, the 
physical properties of art materials, the structure of a building or 
the digital architecture of a virtual installation, art practices and 
artworks are materially anchored. Artistic practices are technically 
mediated at a more abstract level of materiality as well. Consider 
the knowledge of counterpoint in music, of colour in painting, of 
editing in fi lmmaking, or of bodily techniques in dance. Technical 
and material knowledge are therefore indispensable components 
in the professional training and practice of artists.

Research that focuses on this technical and material side of art in 
order to improve applications, develop innovative procedures or 
explore new artistic possibilities can rightly be called applied re-
search. The knowledge obtained in exploratory technological and 
scientifi c research is put into practice in artistic procedures and 
products. This is research done in the service of artistic practice.

In artistic research, by comparison, art practice is not only the test 
of the research, but it also plays a critical role methodologically. In 
other words, as well as generating new or innovative art, the re-
search is conducted in and through the making of art. The bound-
ary between applied research in the arts and artistic research is 
thin and rather artifi cial, just as the dividing line between artistic 
research and performance studies or ethnography may also seem 
contrived. In the practice of artists, or even in their training, such 
a distinction is not always useful; the reality is more like a con-
tinuum that provides leeway for a variety of research strategies. 
But as argued above, methodological pluralism is merely comple-
mentary to the principle that artistic research takes place in and 
through the creation of art. For conceptual clarity, I would argue 
in this case that what sometimes does not hold true in practice 
may still be useful in theory.

Especially in the world of design and architecture, the methodo-
logical framework of applied research seems suitable. Many of the 
training programmes in these fi elds have strong ties to technical 
universities, or are even part of them. At fi rst sight, it would seem 
that one must choose: either an orientation to art or to science, 
engineering or technology. In practice, though, most design aca-
demies and architecture schools aspire to a fruitful combination. 
‘Research by design’ is the peer of artistic research; there, too, the 
debate is still underway about the methodological and epistemo-
logical foundations of the research.15

An artistic experiment in a studio or atelier cannot simply be 
equated with a controlled experiment in a laboratory. Nonethe-
less, in many artistic research studies we can discern an affi nity 
with fi elds like engineering and technology that use methods and 
techniques with origins in scientifi c research. In that case, the em-
pirical cycle of observation, theory and hypothesis development, 
prediction and testing, and the model of the controlled experi-
ment serve as an ideal type in the often haphazard context of ar-
tistic discovery (just as such principles are often applied in empi-
rical social science research as well). Values inherent in scientifi c 
justifi cation – including reliability, validity, replicability and falsi-
fi ability – are also relevant in artistic research when it is inspired 
by the science model.

When artistic research has technological or scientifi c attributes, 
collaboration between artists and scientists seems only natural, 
since artists, as a rule, have not trained for doing those types of 
research. Bringing together expertise from these two worlds can 
lead to innovative fi ndings and inspiring insights. Collaboration 
between artists and other researchers does not, however, confi ne 
itself to areas like technology, engineering and product design. 
Research in other fi elds may also serve art practice or form pro-
ductive ties with art. Consider the cooperation between artists and 
philosophers, anthropologists or psychologists, as well as econo-
mists and legal theorists; projects involving artists are also con-
ducted in areas such as the life sciences, artifi cial intelligence and 
information technology.16

Roughly speaking, multidisciplinary cooperation between artists 
and scientists can take two different forms: either the scientifi c 
research serves or illuminates the art; or the art serves or illumi-
nates what is going on in the science. Currently there is great in-
terest in the latter mode in particular. The assumption is that the 
arts will be able to elucidate, in their own unique ways, the proce-
dures, results and implications of scientifi c research. BioArt can 
exemplify this; this art form, whereby artists make use of biotech-
nological procedures like tissue and genetic engineering, leans 
heavily on scientifi c research, while often training a critical light 
on the ethical and social implications of research in the life scien-
ces.

In the debate on research in the arts, these and other kinds of 
art-and-science collaboration are often wrongly classed together 
with artistic research as explored in this chapter. Although the 
term ‘art-and-science’ may imply convergence at fi rst glance, if 
anything it represents a reinstalment of the partition between 
the domain of art and the domain of science, between the arti-
stic and the academic, between what artists do and what scien-
tists do. There is nothing wrong with that, of course; it can only 
be applauded that these oft-segregated spheres and cultures are 
now meeting each other in projects where people learn from one 
another and where critical confrontations can take place. Yet mul-
tidisciplinary research projects like these must still be understood 
as collaboration between different disciplines around a particu-
lar topic, whereby the theoretical premises and working methods 
of the separate disciplines remain intact. The scientist does her 
thing, and the artist does hers. Even if the artist borrows right and 
left from the scientist, the aesthetic evaluation of the material, the 
artistic decisions made in creating the artwork, and the manner 
in which the results are presented and documented are still, as a 
rule, discipline-specifi c. Only very rarely does such multidiscipli-
nary research result in any real hybridisation of domains.

Whilst artistic research is not entirely at odds with these types 
of art-science collaboration, it should still be regarded as an aca-
demic research form of its own. The science model cannot be a 
benchmark here, any more than artistic research could conform to 
the standards of the humanities. 

Artistic research as academic research

Even if one accepts that artworks somehow embody forms of 
knowledge or criticism, and that such knowledge and criticism is 
enacted in artistic practices and creative processes, and also that 
the knowledge and criticism is embedded in the wider context 
of the art world and academia, then that still does not mean that 
what artists do may be construed as ‘research’ in the emphatic 
sense. ‘Research’ is ‘owned’ by science; it is performed by people 
who have mastered ‘the scientifi c method’, in institutions dedica-
ted to the systematic accumulation of knowledge and its applica-
tion, such as universities, industrial and governmental research 
centres.

It is indeed the case that ‘what artists do’ cannot automatically 
be called research. In the debate about artistic research, the dis-
cussions often turn on the distinction between art practice in its-
elf and art practice as research (cf. Borgdorff 2006. 2009). Few 
would contend that each work of art or every artistic practice is 
an outcome of research in the emphatic sense of the word. I shall 
confi ne myself here to the question of which criteria must be sa-
tisfi ed if artistic research is to qualify as academic research. I will 
show that artistic research, in the words of Biggs and Büchler, 
‘retain[s] the practice community values ... and … produce[s] the 
necessary academic connectivity’. Its interests incorporate both 
the interests of practice and those of academia.17

Artistic research as academic research

In the world of academia, there is broad agreement as to what 
should be understood by research. Briefl y it amounts to the fol-
lowing. Research takes place when a person intends to carry out 
an original study to enhance knowledge and understanding. It 
begins with questions or issues that are relevant in the research 
context, and it employs methods that are appropriate to the re-
search and which ensure the validity and reliability of the research 
fi ndings. An additional requirement is that the research process 
and the research fi ndings be documented and disseminated in 
appropriate ways. 

This description of academic research leaves room for a great di-
versity of research programmes and strategies, whether deriving 
from technology and natural science, social sciences or the hu-
manities, and whether aiming at a basic understanding of what is 
studied or a more practical application of the knowledge obtained. 
Artistic research also falls within this characterisation of academic 
research. Let us focus more closely on the various components of 
this description.18

Intent. The research is undertaken for the purpose of broadening 
and deepening our knowledge and understanding of the discipline 
or disciplines in question. Artistic practices contribute fi rst of all 
to the art world, the artistic universe. The production of images, 
installations, compositions and performances as such is not in-
tended primarily for enhancing our knowledge (although forms of 
refl ection are always entwined with art). This points to an impor-
tant distinction between art practice in itself and artistic research. 
Artistic research seeks in and through the production of art to 
contribute not just to the artistic universe, but to what we ‘know’ 
and ‘understand’. In so doing, it goes beyond the artistic universe 
in two ways. First, the results of the research extend further than 
the personal artistic development of the artist in question. In ca-
ses where the impact of research remains confi ned to the artist’s 
own oeuvre and has no signifi cance for the wider research context, 
one can justifi ably ask whether this qualifi es as research in the 
true sense of the word. Second, the research is expressly inten-
ded to shift the frontiers of the discipline. Just as the contribution 
made by other academic research consists in uncovering new facts 
or relationships, or shedding new light on existing facts or rela-
tionships, artistic research likewise helps expand the frontiers of 
the discipline by developing cutting-edge artistic practices, pro-
ducts and insights. In a material sense, then, the research impacts 
on the development of art practice, and in a cognitive sense on our 
understanding of what that art practice is.

Originality. Artistic research entails original contributions – 
that is, the work should not have previously been carried out by 
others, and it should add new knowledge or understandings to 
the existing corpus. Here, too, we must distinguish between an 
original contribution to art practice and an original contribution 
to what we know and understand – between artistic and acade-
mic originality.19 Yet artistic and academic originality are closely 
related. As a rule, an original contribution in artistic research will 
result in an original work of art, as the relevance of the artistic 
outcome is one test of the adequacy of the research. The reverse is 
not true, however; an original artwork is not necessarily an out-
come of research in the emphatic sense.20 In the concrete practice 
of artistic research, one must determine case by case in what way 
and in what measure the research has resulted in original artistic 
and academic outcomes.21 In any research study that pretends to 
make a difference, it is important to realise that it is hard to deter-
mine at the outset whether it will ultimately result in an original 
contribution. It is an inherent quality of research that ‘one does 
not know exactly what one does not know’. Consequently, guiding 
intuitions and chance inspirations are just as important for the 
motivation and dynamism of research as methodological prescrip-
tions and discursive justifi cations. Contributing new knowledge to 
what already exists is characteristic of the open-ended nature of 
every research study.22 

Knowledge and understanding. If artistic research is an ‘ori-
ginal investigation undertaken in order to gain knowledge and un-
derstanding’,23 then the question arises as to what kinds of know-
ledge and understanding this involves. Traditionally, the central 
focus of epistemology is on propositional knowledge – knowledge 
of facts, knowledge about the world, knowing that such and such 
is the case. This can be distinguished from knowledge as skill – 
knowing how to make, how to act, how to perform. A third form of 
knowledge may be described as acquaintanceship: familiarity and 
receptiveness with respect to persons, conditions or situations – ‘I 
know this person’, ‘I know that situation’. In the history of episte-
mology, these types of knowledge have been thematised in a varie-
ty of ways, ranging from Aristotle’s distinction between theoretical 
knowledge, practical knowledge and wisdom to Polanyi’s (1962) 
contrast between focal and tacit knowledge. Different notions 
exist as to the relationships between the three types of knowledge 
– notions which are also identifi able in the debate about artistic 
research. Sometimes the emphasis lies on propositional know-
ledge, sometimes on knowledge as skill, and sometimes on ‘under-
standing’ as a form of knowledge in which theoretical knowledge, 
practical knowledge and acquaintanceship may intersect.

In the case of artistic research, we can add to the knowledge and 
understanding duo the synonyms ‘insight’ and ‘comprehension’, 
in order to emphasise that a perceptive, receptive and verstehende 
engagement with the subject matter is often more important to 
the research than getting an ‘explanatory grip’. Such an investiga-
tion also seeks to enhance our experience, in the rich sense of the 
word ‘experience’: the knowledge and skills accumulated through 
action and practice, plus apprehension through the senses. In the 
debate on the status of the experiential component of artistic re-
search, disagreement exists as to whether this component is non-
conceptual, and therefore non-discursive, or whether it is a cogni-
tive component that defi nitely resides in the ‘space of reasons’.24 
The dispute between epistemological foundationalism and coher-
entism, which mainly concerns propositional knowledge, does not 
fi gure at all in the debate about artistic research. Many observers, 
though, do not view knowledge primarily as ‘justifi ed true belief’ 
or ‘warranted assertibility’, but as a form of world disclosure (a 
hermeneutic perspective) or world constitution (a constructivist 
perspective). I shall return to these epistemological questions in 
the fi nal section below.

Questions, issues, problems. The requirement that a research 
study should set out with well defi ned questions, topics or pro-
blems is often at odds with the actual course of events in artistic 
research. Formulating a question implies delimiting the space in 
which a possible answer may be found. Yet research (and not only 
artistic research) often resembles an uncertain quest in which the 
questions or topics only materialise during the journey, and may 
often change as well. Besides not knowing exactly what one does 
not know, one also does not know how to delimit the space whe-
re potential answers are located. As a rule, artistic research is not 
hypothesis-led, but discovery-led (Rubidge 2005: 8), whereby the 
artist undertakes a search on the basis of intuition, guesses and 
hunches, and possibly stumbles across some unexpected issues or 
surprising questions on the way. 

In the light of the actual dynamics of current academic research, 
the prevailing format for research design (such as that required in 
funding applications) is basically inadequate. Especially in artis-
tic research – and entirely in line with the creative process – the 
artist’s tacit understandings and her accumulated experience, 
expertise and sensitivity in exploring uncharted territory are more 
crucial in identifying challenges and solutions than an ability to 
delimit the study and put research questions into words at an ear-
ly stage. The latter can be more a burden than a boon.

As we have seen, research studies done in and through art may 
be oriented to science and technology or more to interpretation 
and social criticism, and they may avail themselves of a diversity 
of methodological instruments. By the same token, the topics and 
questions addressed by the research can vary from those focusing 
purely on the artistic material or the creative process to those that 
touch on other life domains or even have their locus and their 
telos there. The subject matter of the research is enclosed, as it 
were, in the artistic material, or in the creative process, or in the 
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1 Christopher Frayling 
(1993) examined the dis-
tinction between research 
(‘r’) and Research (‘R’) 
more closely in his widely 
debated article ‘Research in 
Art and Design’.

2 The demarcations and 
dichotomies employed in 
this chapter should not be 
interpreted too absolutely, 
but rather taken as im-
perfect dialectical tools to 
put the subject matter into 
perspective. See Borgdorff 
2006 for a discussion of 
this problem of demarca-
tion, and Candlin 2000 and 
Borgdorff 2008 for insights 
into the uneasy relationship 
between art and academia. 
The relationship between 
the seemingly undisciplined 
artistic and the ultimate-
ly disciplinary academic 
makes the project of artistic 
research into an endeavour 
in which that relationship 
is a constant focus. Is this 
state of uneasiness and 
refl exivity something to be 
overcome, or is it intrin-
sic to the place of artistic 
research in academia?

3 In the Netherlands, a 
government advisory 
committee has advised 
using the term ontwerp en 
ontwikkeling (design and 
development) to denote re-
search activities in non-uni-
versity professional schools. 
Norway uses the term 
kunstnerisk utviklingsar-
beid (artistic development 
work), Austria uses Ent-
wicklung und Erschließung 
der Künste (development 
and promotion of the arts), 
and some people in Den-
mark and Germany also 
tend to avoid words for 
‘research’ such as forskning 
or Forschung.

4 Such distinctions are 
usually made by people 
who fi rst create a caricature 
of the one activity, belie-
ving they are protecting the 
other activity by doing so.

5 The refl exivity of art – its 
quality of both questioning 
itself and giving food for 
thought, and of thus also 
showing a ‘conceptual’ 
dimension – must not be 
construed in opposition 
to the (in a philosophical 
sense) non-conceptual and 
pre- or unrefl ective content 
that lies enclosed in it. For 
an anthology on this sub-
ject, see Gunther 2003.

6 I use an expanded notion 
of ‘studio’, referring to ar-
tistic experimental practice 
in which the studio or ateli-
er might be an element, but 
does not always need be. 
Many contemporary artists 
are not physically located in 
the studio, or even oppose 
such an isolated, non-situ-
ated position and condition.

7 Cf. what Biggs and Büch-
ler argue in this volume 
about connectivity and se-
lectivity criteria: ‘Meaning-
ful research in CI [creative 
industry] has to have 
certain properties in order 
to be recognized as research 
by the academic communi-
ty, hence connectivity, and 
it needs to address certain 
values in order that the 
outcome is signifi cant to 
the CI community, hence 
selectivity.’

8 Cf. Biggs 2004.

9 No distinction is made in 
this context between the 
artistic, aesthetic experi-
ence of the artist during the 
production process and the 
experience the audience has 
in receiving the artwork. 
Both the production and 
the reception of art have 
an experiential component 
that evades the conceptual 
grip

10 Historiography needs 
to show modesty in two 
directions. The normative 
structure of today’s aca-
demia should be neither 
a measure for evaluating 
the past nor a predictor 
to judge how intellectual 
and artistic efforts will be 
valued in the future. Cur-
rent developments within 
academia, such as those in-
volving commercialisation 
of academic research or the 
advent of hybrid transdisci-
plinary research program-
mes, show that the edifi ce 
of science is under constant 
reconstruction. 

11 A more extensive recon-
struction of philosophical 
aesthetics in its relation 
to artistic research would 
draw on topics from Hegel, 
Heidegger, Lyotard and 
others.

12 For an overview of this 
cognitive science agenda, 
see Kiverstein & Clark 
(2009) in a special edition 
of Topoi dedicated to the 
subject.

13 Adorno 1966: 36, and cf. 
Borgdorff 1998: 300ff. The 
debate on the relationship 
between the discursive and 
the artistic, between the 
verbal and the demonstrab-
le, often centres on whether 
the research process should 
be documented in writing 
and whether a verbal inter-
pretation can be given of 
the research results. A third 
option is perhaps more 
interesting: a discursive 
approach to the research 
which does not take the 
place of the artistic ‘reaso-
ning’, but instead ‘imitates’, 
suggests or alludes to what 
is being ventured in the 
artistic research. See also 
the subsection ‘Documen-
tation, Dissemination’ in 
the third section of this 
chapter.

14 Whether artistic research 
constitutes a new paradigm 
is not something that can 
be decided here and now. 
Biggs and Büchler rightly 
point out that the demands 
of academic connectivity 
must be met whether re-
search is conducted under 
a new or an existing para-
digm. I concur with Kjørup 
(see elsewhere in this volu-
me) that the characteristic 
of artistic research is ‘a spe-
cifi c perspective on already 
existing activities’ – a ‘new 
perspective [which] in the 
longer run [will] have con-
sequences for the direction 
of the development of art.’ 
And of academia, I would 
like to add. 

15 See, for example, the dis-
cussions about research by 
design on the PhD-Design 
mailing list, https://www.
jiscmail.ac.uk/cgi-bin/
webadmin?A0=phd-design.

16 For a detailed review, see 
Wilson 2002.

17 See pp. XX and YY in the 
present volume. Biggs and 
Büchler argue for a balance 
between academic connec-
tivity and artistic selecti-
vity. To strongly simplify 
the matter, I would suggest 
that academic connecti-
vity has dominated in the 
British discourse thus far, 
whilst on the European 
continent the emphasis 
has lain more on artistic 
selectivity. In their analysis 
of the two requirements 
– selectivity and connecti-
vity – in relation to the two 
communities – practice 
and academia – Biggs and 
Büchler appear to hold 
‘artistic practice’ and ‘aca-
demic research’ constant, 
whereas in fact our notions 
of what both artistic practi-
ce and academic research 
are become enriched under 
the emerging ‘paradigm’ of 
artistic research.

18 An ontological, epistemo-
logical and methodological 
exploration of artistic re-
search in Borgdorff (2006) 
culminated in the following 
defi nition: ‘Art practice 
qualifi es as research if its 
purpose is to expand our 
knowledge and under-
standing by conducting an 
original investigation in 
and through art objects and 
creative processes. Art re-
search begins by addressing 
questions that are pertinent 
in the research context and 
in the art world. Resear-
chers employ experimental 
and hermeneutic methods 
that reveal and articulate 
the tacit knowledge that 
is situated and embodied 
in specifi c artworks and 
artistic processes. Research 
processes and outcomes 
are documented and disse-
minated in an appropriate 
manner to the research 
community and the wider 
public.’

19 This is mainly a theo-
retical distinction to help 
clarify the principle of origi-
nality. As with other demar-
cations and dichotomies, 
it needs to be interpreted 
freely in the light of the di-
versity of practice. It is im-
portant to avoid any overly 
close association with the 
early Romantic originality 
principle as held by the 
18th-century aesthetics of 
genius, which still haunts in 
the minds of many as a sort 
of implicit paradigm.

20 In the words of Scriven-
er in this volume, p ZZ: 
“transformational works 
may be achieved in the 
absence of any account of 
how understanding of art 
has changed thereby.”

21 See Pakes 2003 for a 
more detailed critical analy-
sis of the originality prin-
ciple in artistic research.

22 Rheinberger 2007. The 
full quote is: ‘Das Grund-
problem besteht darin, dass 
man nicht genau weiss, was 
man nicht weiss. Damit ist 
das Wesen der Forschung 
kurz, aber bündig aus-
gesprochen.’ (The basic 
problem is that one does 
not know exactly what one 
does not know. Put suc-
cinctly, that is the essence 
of research [my translati-
on] ). Cf. also Dallow 2003: 
49, 56.

23 This is the wording used 
by the Research Assessment 
Exercise in the UK; for 
the full RAE defi nition of 
research, see http://www.
rae.ac.uk/pubs/2005/03/
rae0305.pdf.

24 Cf. Biggs 2004.

AS
262



Archive

Title / Keyword

Artist / Author

SponsorsAbout

2010-2
2010-1
2009-4
2009-3
2009-2
2009-1

Journal for Artistic Research

SBRC

RC SB
054

Introduction

 This chapter examines artistic research as a form of knowledge 
production. It will conclude, however, by saying that artistic re-
search seeks not so much to make explicit the knowledge that art 
is said to produce, but rather to provide a specifi c articulation of 
the pre-refl ective, non-conceptual content of art. It thereby invites 
to ‘unfi nished thinking’. Hence, it is not formal knowledge that 
is the subject matter of artistic research, but thinking in, through 
and with art.

The expression artistic research connects two domains: art and 
academia. Obviously the term can also be used in a general sen-
se. Every artist does research as she works, as she tries to fi nd the 
right material, the right subject, as she looks for information and 
techniques to use in her studio or atelier, or when she encounters 
something, changes something or begins anew in the course of 
her work.1 Artistic research in the emphatic sense – and as used in 
this article – unites the artistic and the academic in an enterprise 
that impacts on both domains. Art thereby transcends its former 
limits, aiming through the research to contribute to thinking and 
understanding; academia, for its part, opens up its boundaries 
to forms of thinking and understanding that are interwoven with 
artistic practices. These specifi c ‘border violations’ can spark a 
good deal of tension. The relationship between art and academia 
is uneasy, but challenging. That is one reason why the issue of de-
marcation between the artistic and the academic has been one of 
the most widely discussed topics in the debate on artistic research 
in the past fi fteen years.2

A related issue of demarcation is at play in the relationship bet-
ween academia and ‘artistic development’ and ‘artistic practice’. 
In some quarters, one prefers to speak not of artistic research, but 
of ‘artistic development’. 3The word ‘research’ stays reserved for 
activities in traditional universities or industrial research centres. 
Indeed there is something to be said for preferring the term ‘artis-
tic development’. Artistic research certainly contributes to the de-
velopment of the arts, just as all other research tries to contribute 
to the discipline in question. Research and development are inti-
mately entwined, and it may sometimes make sense to highlight 
the developmental aspect, especially when one is inclined to ques-
tion the importance of research for art practice. One issue that 
continuously resurfaces in the debate involves where, precisely, 
the distinction lies between art practice in itself and art practice as 
research. Although I will not address this question explicitly here, 
it will be present in the background. The intertwinement of arti-
stic research with art practice and with artistic development is so 
close that a conceptual distinction often appears contrived. 4

In discussing artistic research as a form of knowledge production, 
I begin by tentatively describing this type of research – in terms 
of subject, method, context and outcome – as research in and 
through art practice. Embedded in artistic and academic contexts, 
artistic research seeks to convey and communicate content that 
is enclosed in aesthetic experiences, enacted in creative practices 
and embodied in artistic products. 

In the second section, I explore similarities and differences bet-
ween artistic research and other spheres of academic research, in 
the domains of humanities, aesthetics and social sciences and in 
fi elds of natural science and technology. Artistic research, so I will 
claim, distinguishes itself in specifi c respects from each of these 
research traditions, whereby neither the natural science model, 
the humanities model nor the social science model can serve as a 
benchmark for artistic research.

Section 3 addresses the issue of whether artistic research can be 
considered academic research. By virtue of its distinctive context, 
its studio-based research practice, the specifi c types of knowledge 
and understanding it deals with, and its unconventional forms of 
documentation and dissemination, artistic research occupies its 
own place in the realm of academic research.

I conclude the chapter with a series of observations on the epis-
temology and metaphysics of artistic research. The current pro-
gramme of phenomenologically inspired cognitive science offers 
tools for examining the issue of the non-conceptual content5 
enclosed in artworks and art practices. Clearly research in and 
through artistic practices is partly concerned with our percepti-
on, our understanding, our relationship to the world and to other 
people. Art thereby invites to refl ection, yet it eludes any defi ning 
thought regarding its content. Artistic research is the acceptance 
of that paradoxical invitation. It furthermore enhances our aware-
ness of the pre-refl ective nearness of things as well as our episte-
mological distance to them. This makes artistic research an open 
undertaking, seeking the deliberate articulation of unfi nished 
thinking in and through art.

A preliminary account of artistic research as research in 
and through art practice – subject, method, context, out-
come

Despite all the differences of opinion that exist within the ascen-
dant programme of artistic research, there seems to be general 
agreement about one thing: the practice of the arts is central to 
artistic research. On the surface, such an assumption seems a 
commonplace. After all, doesn’t all research that engages with the 
arts concentrate on ‘the practice of the arts’? Even disciplines like 
historical or sociological research on the arts focus on that.

In the case of artistic research, however, art practice plays a dif-
ferent role – and in terms of science theory a more fundamental 
one. Characteristic of artistic research is that art practice (the 
works of art, the artistic actions, the creative processes) is not just 
the motivating factor and the subject matter of research, but that 
this artistic practice – the practice of creating and performing in 
the atelier or studio6 – is central to the research process itself. Me-
thodologically speaking, the creative process forms the pathway 
(or part of it) through which new insights, understandings and 
products come into being.

Another distinguishing feature is that contemporary art practice 
constitutes the relevant context for the research, alongside the 
academic forum. The research derives its signifi cance not only 
from the new insights it contributes to the discourse on art, but 
also from the outcomes in the form of new products and experi-
ences which are meaningful in the world of art.7 In part, then, the 
outcomes of artistic research are artworks, installations, perfor-
mances and other artistic practices, and this is another quality 
that differentiates it from humanities or social science research 
– where art practice may be the object of the research, but not the 
outcome. This means that art practice is paramount as the subject 
matter, the method, the context and the outcome of artistic re-
search. That is what is meant by expressions like ‘practice-based’ 
or ‘studio-based’ research.

In the literature on artistic research, we regularly see a distinc-
tion made between research on the arts, research for the arts and 
research in the arts. This differentiation, which derives from, but 
also deviates from, categories proposed by Christopher Frayling 
(1993; cf. Borgdorff 2006 and the introduction to this volume), 
expresses different perspectives on the status of art practice. The 
interpretative perspective (‘research on the arts’) is common to 
the research traditions of the humanities and social sciences, 
which observe a certain theoretical distance when they make art 
practice their object of study. The instrumental perspective (‘re-
search for the arts’) is characteristic of the more applied, often 
technical research done in service of art practice; this research 
delivers, as it were, the tools and the material knowledge that can 
then be applied in practice, in the artistic process and in the ar-
tistic product itself. In this case, art practice is not the object of 
study, but its objective. And as we see, the place of artistic practice 
becomes more central to the research here.

We can justifi ably speak of artistic research (‘research in the arts’) 
when that artistic practice is not only the result of the research, 
but also its methodological vehicle, when the research unfolds in 
and through the acts of creating and performing. This is a distin-
guishing feature of this research type within the whole of acade-
mic research.

This is not to say that viewpoints in art criticism, social and politi-
cal theory or technology play no part in artistic research. As a rule 
they do play a part. The discourses about art, social context and 
the materiality of the medium are in fact partially constitutive of 
artistic practices and products. The distinctiveness of artistic re-
search, nevertheless, derives from the paramount place that artis-
tic practice occupies as the subject, context, method and outcome 
of the research. Methodological pluralism – the view that various 
approaches deriving from the humanities, social sciences, or sci-
ence and technology may play a part in artistic research – should 
be regarded as complementary to the principle that the research 
takes place in and through the creation of art.

Behind the four specifi ed dimensions of artistic research – sub-
ject, method, context and outcome – are a range of problems that 
require more detailed analysis. 
(1) The content of what artistic research investigates seems to 
elude direct access. It has an experiential component that cannot 
be effi ciently expressed linguistically.8 The subject of the research 
is partly the je ne sais quoi of artistic, aesthetic experience9; as a 
matter of principle, it refuses every explanatory gaze. What onto-
logical status does this research object have? What sort of content 
lies enclosed in artistic experience? And how can one articulate 
that content? 
(2) The focus, in the research process, on the practice of creating 
and performing is in line with what has been called the ‘practice 
turn in contemporary theory’ (Schatzki 2001). Knowledge and 
experiences are constituted only in and through practices, actions 
and interactions. In the context of discovery, pre-refl ective artistic 
actions embody knowledge in a form that is not directly acces-
sible for justifi cation. What is the methodological import of this 
‘enacted approach’ in artistic research? Is the researcher trying to 
reveal something of the secrets of the creative process, of artistic 
practice? Or is the methodological deployment of the artistic crea-
tive process best suited because it takes an unmediated route to 
investigate from inside what is at work in art?
 (3) Works of art and artistic practices are not self-contained; they 
are situated and embedded. The meaning of art is generated in 
interactions with relevant surroundings. As noted above, the con-
text in which artistic research takes place is formed both by the 
art world and by academic discourse; the relevance of the subjects 
and the validity of the outcomes are weighed in the light of both 
those contexts. Yet the situatedness of artworks and art practices 
also raises the question of the situatedness of practice-based re-
search done within them. Does that research always aim to shed 
light on the way that artworks and practices affect our relation-
ship to the world and to other people? Or can that research also 
confi ne itself to articulations that do not go beyond the domain of 
the artistic and the aesthetic?
(4) The experiences and insights that artistic research delivers are 
embodied in the resulting art practices and products. In part, the-
se material outcomes are non-conceptual and non-discursive, and 
their persuasive quality lies in the performative power through 
which they broaden our aesthetic experience, invite us to funda-
mentally unfi nished thinking, and prompt us towards a critical 
perspective on what there is. What is the epistemological status 
of these embodied forms of experience, knowledge and criticism? 
And what relation does the material-performative have to the 
rational-discursive and the engaged-critical in the research? 

In the debate on artistic research, these ontological, methodolo-
gical, contextual and epistemological issues are still the subject of 
extensive discussion. In anticipation of a more elaborate account, 
the following preliminary characterisation can already be given: 
Artistic research – embedded in artistic and academic contexts – 
is the articulation of the unrefl ective, non-conceptual content en-
closed in aesthetic experiences, enacted in creative practices and 
embodied in artistic products.

Affi nities and differences to other academic research 
traditions

Artistic research has both historical and systematic affi nities to a 
range of philosophical and scientifi c research traditions. A histo-
riography of artistic research (which remains to be undertaken) 
might show that, from the Renaissance to Bauhaus, there has 
always been research conducted in and through artistic practices. 
The fact that such research in retrospect often does not qualify 
as ‘academic research’ may say less about the research itself than 
about what we currently understand by ‘academic’.10 

The domain of art has long been interlaced with that of acade-
mia, from the practice of the artes in the late medieval monastery 
schools right up to today’s postmodern farewell to the separation 
between the life domains of art, knowledge and morality that has 
characterised modernity since the 18th century. In the current 
discourse on art, the realm of the aesthetic has reconnected with 
the epistemic and the ethical. The emergence of artistic research 
is consistent with this movement to no longer subordinate the 
faculties of the human mind to one another, either theoretically or 
institutionally.

On the contemporary research agenda at the interface of pheno-
menology, cognitive sciences and philosophy of the mind, we now 
encounter a theme that is also central to artistic research: non-
conceptual knowledge and experience as embodied in practices 
and products. I will come back to this in my fi nal section. I shall 
now make a series of comparisons between artistic research and 
research in the humanities (cultural and arts studies in particu-
lar), philosophical aesthetics, qualitative social science research, 
and technology and natural science research.

Humanities 
There is a self-evident kinship between artistic research and the 
research in musicology, art history, theatre and dance studies, 
comparative literature, architectural theory, and moving image 
and new media studies, as well as the research in cultural studies 
or sociology of the arts. In all such academic disciplines or pro-
grammes, art (the art world, art practice, artworks) is the subject 
of systematic or historical research. A wide array of conceptual 
frameworks, theoretical perspectives and research strategies are 
employed, which one might summarise with the umbrella term 
‘grand theories of our culture’, among them hermeneutics, struc-
turalism, semiotics, deconstruction, pragmatism, critical theory, 
cultural analysis. To study its research objects, each such ap-
proach has its own specifi c instruments available –iconography, 
musical analysis, source studies, ethnomethodology, actor-net-
work theory.

Important for a comparison with artistic research is that those 
frameworks, perspectives and strategies generally approach the 
arts with a certain theoretical distance. That is even true of fi elds 
like hermeneutics, which acknowledge that the horizons of the in-
terpreter and the interpreted may temporarily merge, or cultural 
analysis, where theory may be seen as a discourse that ‘that can be 
brought to bear on the object at the same time as the object can be 
brought to bear on it’ (Bal 2002: 61; italics in original). Obviously 
the dividing lines cannot always be clearly drawn, and any deli-
mitations will always be partly artifi cial. In the research agendas 
just mentioned, however, the interpretive, verbally discursive ap-
proach appears to prevail above research strategies that are more 
practice-imbued. And precisely here lies a characteristic feature of 
artistic research: the experimental practice of creating and perfor-
ming pervades the research at every turn. In this respect, artistic 
research has more in common with technical design research or 
with participatory action research than with research in the hu-
manities.

The kinship with the humanities is often refl ected in institutio-
nal proximity. Research centres, research groups and individual 
researchers that engage in practice-based research in the arts are 
often accommodated in arts and humanities faculties and depart-
ments. Funding for their research often also comes from humani-
ties research councils and funding agencies (and this partly exp-
lains the impassioned nature of the demarcation debate between 
art scholars and artist-researchers). Outside the traditional uni-
versities, at professional schools of the arts, artistic research can 
develop more freely, although here, too, it may be accommodated 
in a separate department for art theory and/or cultural studies. 
The importance of interpretation, theory and refl ection in artists’ 
training cannot be emphasised too strongly, just as technical 
knowledge of artistry is also a sine qua non. But the prime focus 
in artistic research is on concrete creative practice. The research 
aims to make a substantial, preferably cutting-edge contributi-
on to the development of that practice – a practice that is just as 
much saturated with histories, beliefs and theories as it is based 
on skilful expert action and tacit understanding.

Aesthetics
A rich source for the artistic research programme is philosophi-
cal aesthetics, which has studied the non-conceptual knowledge 
embodied in art since the 18th century. I will highlight three mo-
ments from this tradition: the liberation of sensory knowledge in 
Baumgarten, the cultural value of the aesthetic idea in Kant, and 
the epistemic character of art in Adorno.11 The purpose of my brief 
review here is to show that the issue of the non-conceptual con-
tent in art has not appeared out of the blue, but has been thought 
through in many ways in centuries past.

Alexander Baumgarten called it analogon rationis: the ability of 
the human mind, analogous to reason, to obtain clear, but purely 
sensory, knowledge about reality. Great art is pre-eminently capa-
ble of manifesting that perfect sensory knowledge. In our context, 
the signifi cance of Baumgarten’s views lies in his accentuation 
of the sensory, experiential knowledge component in artistic re-
search (cf. Kjørup 2006). In post-Baumgarten art research and 
aesthetics, the links to epistemology and perception became less 
prominent. The theme of sensory, non-discursive knowledge has 
regained currency in our times in research taking an embedded, 
enacted and embodied approach to mind and perception.12

Immanuel Kant’s critical investigation of what today is called the 
non-conceptual content of aesthetic experience culminated in his 
legendary articulation of the aesthetic idea as a ‘representation 
of the imagination which induces much thought, yet without the 
possibility of any defi nite thought whatever, i.e., concept, being 
adequate to it, and which language, consequently, can never get 
quite on level terms with or render completely intelligible’ (Kant 
[1790/93] 1978: § 49). Kant assigned greater cultural signifi cance 
to this non-conceptual realm of the artistic, which in Baumgar-
ten had remained limited to sensory knowledge. Characteristic 
for artistic products, processes and experiences is that – in and 
through the materiality of the medium – something is presen-
ted which transcends materiality. (Kant identifi es here one of the 
links connecting the worlds of imagination and pure reason to the 
‘intelligible world’ – a transcendence later elevated by Hegel into 
the ‘sensory manifestation of the Idea’. After the linguistic and 
pragmatic turns in philosophy, what now matters is a naturalised 
understanding of this transcendence; it all depends, of course, on 
what we mean by ‘naturalised’.) Artistic research focuses both on 
the materiality of art – to the extent that this makes the immate-
rial possible – and on the immateriality of the art – to the extent 
that this is embedded in the art world, enacted in creative proces-
ses and embodied in the artistic material.

The signifi cance of Kant’s analysis lies in part in the distinction 
he drew in his Critique of Judgment between judgment of art and 
judgment of taste. Taste judgment (as analysed in ‘Analytic of the 
Beautiful’) focuses on the formal aspects of beauty, including dis-
interestedness and purposiveness without purpose. Art judgment 
surpasses taste or aesthetic judgment, because it focuses on the 
cultural value of artworks as well as on their beauty. That cultural 
value lies in their capacity to ‘leave [something] over for refl ection’ 
and to ‘dispose ... the spirit to Ideas’ (Kant [1790/93] 1978: § 53, 
52). This is the quality through which art gives food for thought 
and distinguishes itself from a mere aesthetic gratifi cation of the 
senses. The content of the aesthetic experience is identifi ed more 
specifi cally here as that which brings thinking into motion, as it 
were, or as that which invites to refl ection. Artistic practices are 
therefore performative practices, in the sense that artworks and 
creative processes do something to us, set us in motion, alter our 
understanding and view of the world, also in a moral sense. We 
encounter this performative aspect of art in artistic research to the 
extent that it involves the concrete articulation of what moves and 
engages us.

The ability of art, as articulated in artistic research, to speak to us 
is compellingly present in the work of Theodor W. Adorno. Here, 
the cultural value of art lies in its ‘epistemic character’ (Erkennt-
nischarakter), through which art reveals the concealed truth about 
the dark reality of society. Whereas in Baumgarten the non-con-
ceptual content of art liberates itself from explicit rational know-
ledge, and whereas in Kant the non-conceptual aesthetic content 
invites us to refl ection, Adorno assigns this content an even more 
potent and critical valence as the only thing that is capable – be-
cause it is antithetical to societal reality – of keeping alive the 
utopian perspective of a better world, and of recalling the original 
(albeit broken) promise of happiness. As no one after him, Ad-
orno thought through art’s engagement with the world and with 
our lives. Even if we distance ourselves from his dialectics and his 
philosophy of history, all engagement that lies enclosed in con-
temporary art and art criticism must take account of his legacy.

Art’s epistemic character resides in its ability to offer the very re-
fl ection on who we are, on where we stand, that is obscured from 
sight by the discursive and conceptual procedures of scientistic 
rationality. Noteworthy in Adorno is that thoughts and concepts 
are still always needed – thoughts and concepts which, as it were, 
assemble themselves around a work of art, in such a way that the 
art object itself begins to speak under the lingering gaze of the 
thought. Herein may lie a key to exploring the relationship bet-
ween the discursive and the artistic in artistic research.13

Social science
In the discourse about knowledge in artistic research, some obser-
vers emphasise the types of knowledge acquisition and production 
that derive from models of natural science explanation, quantita-
tive analysis and empirical logical deduction, which are encoun-
tered in the exact sciences, as well as in types of social science that 
follow natural science methods. Contrasting with this tradition of 
explanation and deduction is the academic tradition which, espe-
cially since the rise of interpretive (verstehende) sociology, seeks 
to ‘understand’ social and cultural phenomena. In the past hund-
red years, a qualitative research paradigm, inspired by hermeneu-
tics, has developed which in many ways gives direction to social 
science research being done at present. It regards verstehende 
interpretation and practical participation as more relevant than 
logical explanation and theoretical distance.

Artistic research shows a certain kinship to some of these research 
traditions. In ethnographic and action research in particular, stra-
tegies have been developed that can be useful to artists in their 
practice-based research; these include participant observation, 
performance ethnography, fi eld study, autobiographical narrative, 
thick description, refl ection in action and collaborative inquiry. 
The often critical and engaged ethnographic research strategy 
acknowledges the mutual interpenetration of the subjects and 
objects of fi eld research. It might serve as a model for some types 
of research in the arts, given that the artist’s own practice is the 
‘fi eld’ of investigation.

Action research aims at transforming and enhancing practice, and 
as such it also has affi nities with artistic research, as the latter 
seeks not only to increase knowledge and understanding, but also 
to further develop artistic practice and enrich the artistic universe 
with new products and practices. Artistic research is inseparably 
linked to artistic development. In the intimacy of experimental 
studio practice, we can recognise the cycle of learning in action 
research, where research fi ndings give immediate cause for chan-
ges and improvements. This is also recognisable in the engaged 
outreach and impact of the research – artistic research delivers 
new experiences and insights that bear on the art world and on 
how we understand and relate to the world and ourselves. Artistic 
research is therefore not just embedded in artistic and academic 
contexts, and it focuses not just on what is enacted in creative pro-
cesses and embodied in art products, but it also engages with who 
we are and where we stand.

The ‘practice turn’ in the humanities and social sciences not only 
sheds light on the constitutive role of practices, actions and inter-
actions. Sometimes it even represents a shift from text-centred 
research to performance-centred research, whereby practices and 
products themselves become the material-symbolic forms of ex-
pression, as opposed to the numerical and verbal forms used by 
quantitative and qualitative research. Artistic research also fi ts 
into this framework, since artistic practices form the core of the 
research in the methodological sense, as well as part of the mate-
rial outcome of the research. This broadening of qualitative social 
science research to include research in and through art practice 
has led some observers to argue for a new distinguishing para-
digm (Haseman 2006).14 

The methodological and epistemological issues of artistic research 
are also addressed in the key writings relating to arts-based re-
search in the tradition of the Eisner school (Eisner 2003; Knowles 
& Cole 2007). In studying the role of art in educational practice 
and human development, these social scientists use insights from 
cognitive psychology to argue the importance of artistic-cognitive 
development of the self, in particular in primary and secondary 
education.

Science and technology
Art practices are technically mediated practices. Whether this 
involves the acoustical characteristics of musical instruments, the 
physical properties of art materials, the structure of a building or 
the digital architecture of a virtual installation, art practices and 
artworks are materially anchored. Artistic practices are technically 
mediated at a more abstract level of materiality as well. Consider 
the knowledge of counterpoint in music, of colour in painting, of 
editing in fi lmmaking, or of bodily techniques in dance. Technical 
and material knowledge are therefore indispensable components 
in the professional training and practice of artists.

Research that focuses on this technical and material side of art in 
order to improve applications, develop innovative procedures or 
explore new artistic possibilities can rightly be called applied re-
search. The knowledge obtained in exploratory technological and 
scientifi c research is put into practice in artistic procedures and 
products. This is research done in the service of artistic practice.

In artistic research, by comparison, art practice is not only the test 
of the research, but it also plays a critical role methodologically. In 
other words, as well as generating new or innovative art, the re-
search is conducted in and through the making of art. The bound-
ary between applied research in the arts and artistic research is 
thin and rather artifi cial, just as the dividing line between artistic 
research and performance studies or ethnography may also seem 
contrived. In the practice of artists, or even in their training, such 
a distinction is not always useful; the reality is more like a con-
tinuum that provides leeway for a variety of research strategies. 
But as argued above, methodological pluralism is merely comple-
mentary to the principle that artistic research takes place in and 
through the creation of art. For conceptual clarity, I would argue 
in this case that what sometimes does not hold true in practice 
may still be useful in theory.

Especially in the world of design and architecture, the methodo-
logical framework of applied research seems suitable. Many of the 
training programmes in these fi elds have strong ties to technical 
universities, or are even part of them. At fi rst sight, it would seem 
that one must choose: either an orientation to art or to science, 
engineering or technology. In practice, though, most design aca-
demies and architecture schools aspire to a fruitful combination. 
‘Research by design’ is the peer of artistic research; there, too, the 
debate is still underway about the methodological and epistemo-
logical foundations of the research.15

An artistic experiment in a studio or atelier cannot simply be 
equated with a controlled experiment in a laboratory. Nonethe-
less, in many artistic research studies we can discern an affi nity 
with fi elds like engineering and technology that use methods and 
techniques with origins in scientifi c research. In that case, the em-
pirical cycle of observation, theory and hypothesis development, 
prediction and testing, and the model of the controlled experi-
ment serve as an ideal type in the often haphazard context of ar-
tistic discovery (just as such principles are often applied in empi-
rical social science research as well). Values inherent in scientifi c 
justifi cation – including reliability, validity, replicability and falsi-
fi ability – are also relevant in artistic research when it is inspired 
by the science model.

When artistic research has technological or scientifi c attributes, 
collaboration between artists and scientists seems only natural, 
since artists, as a rule, have not trained for doing those types of 
research. Bringing together expertise from these two worlds can 
lead to innovative fi ndings and inspiring insights. Collaboration 
between artists and other researchers does not, however, confi ne 
itself to areas like technology, engineering and product design. 
Research in other fi elds may also serve art practice or form pro-
ductive ties with art. Consider the cooperation between artists and 
philosophers, anthropologists or psychologists, as well as econo-
mists and legal theorists; projects involving artists are also con-
ducted in areas such as the life sciences, artifi cial intelligence and 
information technology.16

Roughly speaking, multidisciplinary cooperation between artists 
and scientists can take two different forms: either the scientifi c 
research serves or illuminates the art; or the art serves or illumi-
nates what is going on in the science. Currently there is great in-
terest in the latter mode in particular. The assumption is that the 
arts will be able to elucidate, in their own unique ways, the proce-
dures, results and implications of scientifi c research. BioArt can 
exemplify this; this art form, whereby artists make use of biotech-
nological procedures like tissue and genetic engineering, leans 
heavily on scientifi c research, while often training a critical light 
on the ethical and social implications of research in the life scien-
ces.

In the debate on research in the arts, these and other kinds of 
art-and-science collaboration are often wrongly classed together 
with artistic research as explored in this chapter. Although the 
term ‘art-and-science’ may imply convergence at fi rst glance, if 
anything it represents a reinstalment of the partition between 
the domain of art and the domain of science, between the arti-
stic and the academic, between what artists do and what scien-
tists do. There is nothing wrong with that, of course; it can only 
be applauded that these oft-segregated spheres and cultures are 
now meeting each other in projects where people learn from one 
another and where critical confrontations can take place. Yet mul-
tidisciplinary research projects like these must still be understood 
as collaboration between different disciplines around a particu-
lar topic, whereby the theoretical premises and working methods 
of the separate disciplines remain intact. The scientist does her 
thing, and the artist does hers. Even if the artist borrows right and 
left from the scientist, the aesthetic evaluation of the material, the 
artistic decisions made in creating the artwork, and the manner 
in which the results are presented and documented are still, as a 
rule, discipline-specifi c. Only very rarely does such multidiscipli-
nary research result in any real hybridisation of domains.

Whilst artistic research is not entirely at odds with these types 
of art-science collaboration, it should still be regarded as an aca-
demic research form of its own. The science model cannot be a 
benchmark here, any more than artistic research could conform to 
the standards of the humanities. 

Artistic research as academic research

Even if one accepts that artworks somehow embody forms of 
knowledge or criticism, and that such knowledge and criticism is 
enacted in artistic practices and creative processes, and also that 
the knowledge and criticism is embedded in the wider context 
of the art world and academia, then that still does not mean that 
what artists do may be construed as ‘research’ in the emphatic 
sense. ‘Research’ is ‘owned’ by science; it is performed by people 
who have mastered ‘the scientifi c method’, in institutions dedica-
ted to the systematic accumulation of knowledge and its applica-
tion, such as universities, industrial and governmental research 
centres.

It is indeed the case that ‘what artists do’ cannot automatically 
be called research. In the debate about artistic research, the dis-
cussions often turn on the distinction between art practice in its-
elf and art practice as research (cf. Borgdorff 2006. 2009). Few 
would contend that each work of art or every artistic practice is 
an outcome of research in the emphatic sense of the word. I shall 
confi ne myself here to the question of which criteria must be sa-
tisfi ed if artistic research is to qualify as academic research. I will 
show that artistic research, in the words of Biggs and Büchler, 
‘retain[s] the practice community values ... and … produce[s] the 
necessary academic connectivity’. Its interests incorporate both 
the interests of practice and those of academia.17

Artistic research as academic research

In the world of academia, there is broad agreement as to what 
should be understood by research. Briefl y it amounts to the fol-
lowing. Research takes place when a person intends to carry out 
an original study to enhance knowledge and understanding. It 
begins with questions or issues that are relevant in the research 
context, and it employs methods that are appropriate to the re-
search and which ensure the validity and reliability of the research 
fi ndings. An additional requirement is that the research process 
and the research fi ndings be documented and disseminated in 
appropriate ways. 

This description of academic research leaves room for a great di-
versity of research programmes and strategies, whether deriving 
from technology and natural science, social sciences or the hu-
manities, and whether aiming at a basic understanding of what is 
studied or a more practical application of the knowledge obtained. 
Artistic research also falls within this characterisation of academic 
research. Let us focus more closely on the various components of 
this description.18

Intent. The research is undertaken for the purpose of broadening 
and deepening our knowledge and understanding of the discipline 
or disciplines in question. Artistic practices contribute fi rst of all 
to the art world, the artistic universe. The production of images, 
installations, compositions and performances as such is not in-
tended primarily for enhancing our knowledge (although forms of 
refl ection are always entwined with art). This points to an impor-
tant distinction between art practice in itself and artistic research. 
Artistic research seeks in and through the production of art to 
contribute not just to the artistic universe, but to what we ‘know’ 
and ‘understand’. In so doing, it goes beyond the artistic universe 
in two ways. First, the results of the research extend further than 
the personal artistic development of the artist in question. In ca-
ses where the impact of research remains confi ned to the artist’s 
own oeuvre and has no signifi cance for the wider research context, 
one can justifi ably ask whether this qualifi es as research in the 
true sense of the word. Second, the research is expressly inten-
ded to shift the frontiers of the discipline. Just as the contribution 
made by other academic research consists in uncovering new facts 
or relationships, or shedding new light on existing facts or rela-
tionships, artistic research likewise helps expand the frontiers of 
the discipline by developing cutting-edge artistic practices, pro-
ducts and insights. In a material sense, then, the research impacts 
on the development of art practice, and in a cognitive sense on our 
understanding of what that art practice is.

Originality. Artistic research entails original contributions – 
that is, the work should not have previously been carried out by 
others, and it should add new knowledge or understandings to 
the existing corpus. Here, too, we must distinguish between an 
original contribution to art practice and an original contribution 
to what we know and understand – between artistic and acade-
mic originality.19 Yet artistic and academic originality are closely 
related. As a rule, an original contribution in artistic research will 
result in an original work of art, as the relevance of the artistic 
outcome is one test of the adequacy of the research. The reverse is 
not true, however; an original artwork is not necessarily an out-
come of research in the emphatic sense.20 In the concrete practice 
of artistic research, one must determine case by case in what way 
and in what measure the research has resulted in original artistic 
and academic outcomes.21 In any research study that pretends to 
make a difference, it is important to realise that it is hard to deter-
mine at the outset whether it will ultimately result in an original 
contribution. It is an inherent quality of research that ‘one does 
not know exactly what one does not know’. Consequently, guiding 
intuitions and chance inspirations are just as important for the 
motivation and dynamism of research as methodological prescrip-
tions and discursive justifi cations. Contributing new knowledge to 
what already exists is characteristic of the open-ended nature of 
every research study.22 

Knowledge and understanding. If artistic research is an ‘ori-
ginal investigation undertaken in order to gain knowledge and un-
derstanding’,23 then the question arises as to what kinds of know-
ledge and understanding this involves. Traditionally, the central 
focus of epistemology is on propositional knowledge – knowledge 
of facts, knowledge about the world, knowing that such and such 
is the case. This can be distinguished from knowledge as skill – 
knowing how to make, how to act, how to perform. A third form of 
knowledge may be described as acquaintanceship: familiarity and 
receptiveness with respect to persons, conditions or situations – ‘I 
know this person’, ‘I know that situation’. In the history of episte-
mology, these types of knowledge have been thematised in a varie-
ty of ways, ranging from Aristotle’s distinction between theoretical 
knowledge, practical knowledge and wisdom to Polanyi’s (1962) 
contrast between focal and tacit knowledge. Different notions 
exist as to the relationships between the three types of knowledge 
– notions which are also identifi able in the debate about artistic 
research. Sometimes the emphasis lies on propositional know-
ledge, sometimes on knowledge as skill, and sometimes on ‘under-
standing’ as a form of knowledge in which theoretical knowledge, 
practical knowledge and acquaintanceship may intersect.

In the case of artistic research, we can add to the knowledge and 
understanding duo the synonyms ‘insight’ and ‘comprehension’, 
in order to emphasise that a perceptive, receptive and verstehende 
engagement with the subject matter is often more important to 
the research than getting an ‘explanatory grip’. Such an investiga-
tion also seeks to enhance our experience, in the rich sense of the 
word ‘experience’: the knowledge and skills accumulated through 
action and practice, plus apprehension through the senses. In the 
debate on the status of the experiential component of artistic re-
search, disagreement exists as to whether this component is non-
conceptual, and therefore non-discursive, or whether it is a cogni-
tive component that defi nitely resides in the ‘space of reasons’.24 
The dispute between epistemological foundationalism and coher-
entism, which mainly concerns propositional knowledge, does not 
fi gure at all in the debate about artistic research. Many observers, 
though, do not view knowledge primarily as ‘justifi ed true belief’ 
or ‘warranted assertibility’, but as a form of world disclosure (a 
hermeneutic perspective) or world constitution (a constructivist 
perspective). I shall return to these epistemological questions in 
the fi nal section below.

Questions, issues, problems. The requirement that a research 
study should set out with well defi ned questions, topics or pro-
blems is often at odds with the actual course of events in artistic 
research. Formulating a question implies delimiting the space in 
which a possible answer may be found. Yet research (and not only 
artistic research) often resembles an uncertain quest in which the 
questions or topics only materialise during the journey, and may 
often change as well. Besides not knowing exactly what one does 
not know, one also does not know how to delimit the space whe-
re potential answers are located. As a rule, artistic research is not 
hypothesis-led, but discovery-led (Rubidge 2005: 8), whereby the 
artist undertakes a search on the basis of intuition, guesses and 
hunches, and possibly stumbles across some unexpected issues or 
surprising questions on the way. 

In the light of the actual dynamics of current academic research, 
the prevailing format for research design (such as that required in 
funding applications) is basically inadequate. Especially in artis-
tic research – and entirely in line with the creative process – the 
artist’s tacit understandings and her accumulated experience, 
expertise and sensitivity in exploring uncharted territory are more 
crucial in identifying challenges and solutions than an ability to 
delimit the study and put research questions into words at an ear-
ly stage. The latter can be more a burden than a boon.

As we have seen, research studies done in and through art may 
be oriented to science and technology or more to interpretation 
and social criticism, and they may avail themselves of a diversity 
of methodological instruments. By the same token, the topics and 
questions addressed by the research can vary from those focusing 
purely on the artistic material or the creative process to those that 
touch on other life domains or even have their locus and their 
telos there. The subject matter of the research is enclosed, as it 
were, in the artistic material, or in the creative process, or in the 

The Production Of Knowledge In Ar-
tistic Research

AS

1 Christopher Frayling 
(1993) examined the dis-
tinction between research 
(‘r’) and Research (‘R’) 
more closely in his widely 
debated article ‘Research in 
Art and Design’.

2 The demarcations and 
dichotomies employed in 
this chapter should not be 
interpreted too absolutely, 
but rather taken as im-
perfect dialectical tools to 
put the subject matter into 
perspective. See Borgdorff 
2006 for a discussion of 
this problem of demarca-
tion, and Candlin 2000 and 
Borgdorff 2008 for insights 
into the uneasy relationship 
between art and academia. 
The relationship between 
the seemingly undisciplined 
artistic and the ultimate-
ly disciplinary academic 
makes the project of artistic 
research into an endeavour 
in which that relationship 
is a constant focus. Is this 
state of uneasiness and 
refl exivity something to be 
overcome, or is it intrin-
sic to the place of artistic 
research in academia?

3 In the Netherlands, a 
government advisory 
committee has advised 
using the term ontwerp en 
ontwikkeling (design and 
development) to denote re-
search activities in non-uni-
versity professional schools. 
Norway uses the term 
kunstnerisk utviklingsar-
beid (artistic development 
work), Austria uses Ent-
wicklung und Erschließung 
der Künste (development 
and promotion of the arts), 
and some people in Den-
mark and Germany also 
tend to avoid words for 
‘research’ such as forskning 
or Forschung.

4 Such distinctions are 
usually made by people 
who fi rst create a caricature 
of the one activity, belie-
ving they are protecting the 
other activity by doing so.

5 The refl exivity of art – its 
quality of both questioning 
itself and giving food for 
thought, and of thus also 
showing a ‘conceptual’ 
dimension – must not be 
construed in opposition 
to the (in a philosophical 
sense) non-conceptual and 
pre- or unrefl ective content 
that lies enclosed in it. For 
an anthology on this sub-
ject, see Gunther 2003.

6 I use an expanded notion 
of ‘studio’, referring to ar-
tistic experimental practice 
in which the studio or ateli-
er might be an element, but 
does not always need be. 
Many contemporary artists 
are not physically located in 
the studio, or even oppose 
such an isolated, non-situ-
ated position and condition.

7 Cf. what Biggs and Büch-
ler argue in this volume 
about connectivity and se-
lectivity criteria: ‘Meaning-
ful research in CI [creative 
industry] has to have 
certain properties in order 
to be recognized as research 
by the academic communi-
ty, hence connectivity, and 
it needs to address certain 
values in order that the 
outcome is signifi cant to 
the CI community, hence 
selectivity.’

8 Cf. Biggs 2004.

9 No distinction is made in 
this context between the 
artistic, aesthetic experi-
ence of the artist during the 
production process and the 
experience the audience has 
in receiving the artwork. 
Both the production and 
the reception of art have 
an experiential component 
that evades the conceptual 
grip

10 Historiography needs 
to show modesty in two 
directions. The normative 
structure of today’s aca-
demia should be neither 
a measure for evaluating 
the past nor a predictor 
to judge how intellectual 
and artistic efforts will be 
valued in the future. Cur-
rent developments within 
academia, such as those in-
volving commercialisation 
of academic research or the 
advent of hybrid transdisci-
plinary research program-
mes, show that the edifi ce 
of science is under constant 
reconstruction. 

11 A more extensive recon-
struction of philosophical 
aesthetics in its relation 
to artistic research would 
draw on topics from Hegel, 
Heidegger, Lyotard and 
others.

12 For an overview of this 
cognitive science agenda, 
see Kiverstein & Clark 
(2009) in a special edition 
of Topoi dedicated to the 
subject.

13 Adorno 1966: 36, and cf. 
Borgdorff 1998: 300ff. The 
debate on the relationship 
between the discursive and 
the artistic, between the 
verbal and the demonstrab-
le, often centres on whether 
the research process should 
be documented in writing 
and whether a verbal inter-
pretation can be given of 
the research results. A third 
option is perhaps more 
interesting: a discursive 
approach to the research 
which does not take the 
place of the artistic ‘reaso-
ning’, but instead ‘imitates’, 
suggests or alludes to what 
is being ventured in the 
artistic research. See also 
the subsection ‘Documen-
tation, Dissemination’ in 
the third section of this 
chapter.

14 Whether artistic research 
constitutes a new paradigm 
is not something that can 
be decided here and now. 
Biggs and Büchler rightly 
point out that the demands 
of academic connectivity 
must be met whether re-
search is conducted under 
a new or an existing para-
digm. I concur with Kjørup 
(see elsewhere in this volu-
me) that the characteristic 
of artistic research is ‘a spe-
cifi c perspective on already 
existing activities’ – a ‘new 
perspective [which] in the 
longer run [will] have con-
sequences for the direction 
of the development of art.’ 
And of academia, I would 
like to add. 

15 See, for example, the dis-
cussions about research by 
design on the PhD-Design 
mailing list, https://www.
jiscmail.ac.uk/cgi-bin/
webadmin?A0=phd-design.

16 For a detailed review, see 
Wilson 2002.

17 See pp. XX and YY in the 
present volume. Biggs and 
Büchler argue for a balance 
between academic connec-
tivity and artistic selecti-
vity. To strongly simplify 
the matter, I would suggest 
that academic connecti-
vity has dominated in the 
British discourse thus far, 
whilst on the European 
continent the emphasis 
has lain more on artistic 
selectivity. In their analysis 
of the two requirements 
– selectivity and connecti-
vity – in relation to the two 
communities – practice 
and academia – Biggs and 
Büchler appear to hold 
‘artistic practice’ and ‘aca-
demic research’ constant, 
whereas in fact our notions 
of what both artistic practi-
ce and academic research 
are become enriched under 
the emerging ‘paradigm’ of 
artistic research.

18 An ontological, epistemo-
logical and methodological 
exploration of artistic re-
search in Borgdorff (2006) 
culminated in the following 
defi nition: ‘Art practice 
qualifi es as research if its 
purpose is to expand our 
knowledge and under-
standing by conducting an 
original investigation in 
and through art objects and 
creative processes. Art re-
search begins by addressing 
questions that are pertinent 
in the research context and 
in the art world. Resear-
chers employ experimental 
and hermeneutic methods 
that reveal and articulate 
the tacit knowledge that 
is situated and embodied 
in specifi c artworks and 
artistic processes. Research 
processes and outcomes 
are documented and disse-
minated in an appropriate 
manner to the research 
community and the wider 
public.’

19 This is mainly a theo-
retical distinction to help 
clarify the principle of origi-
nality. As with other demar-
cations and dichotomies, 
it needs to be interpreted 
freely in the light of the di-
versity of practice. It is im-
portant to avoid any overly 
close association with the 
early Romantic originality 
principle as held by the 
18th-century aesthetics of 
genius, which still haunts in 
the minds of many as a sort 
of implicit paradigm.

20 In the words of Scriven-
er in this volume, p ZZ: 
“transformational works 
may be achieved in the 
absence of any account of 
how understanding of art 
has changed thereby.”

21 See Pakes 2003 for a 
more detailed critical analy-
sis of the originality prin-
ciple in artistic research.

22 Rheinberger 2007. The 
full quote is: ‘Das Grund-
problem besteht darin, dass 
man nicht genau weiss, was 
man nicht weiss. Damit ist 
das Wesen der Forschung 
kurz, aber bündig aus-
gesprochen.’ (The basic 
problem is that one does 
not know exactly what one 
does not know. Put suc-
cinctly, that is the essence 
of research [my translati-
on] ). Cf. also Dallow 2003: 
49, 56.

23 This is the wording used 
by the Research Assessment 
Exercise in the UK; for 
the full RAE defi nition of 
research, see http://www.
rae.ac.uk/pubs/2005/03/
rae0305.pdf.

24 Cf. Biggs 2004.

AS
262

academic forum



Archive

Title / Keyword

Artist / Author

SponsorsAbout

2010-2
2010-1
2009-4
2009-3
2009-2
2009-1

Journal for Artistic Research

SBRC

RC SB
054

Introduction

 This chapter examines artistic research as a form of knowledge 
production. It will conclude, however, by saying that artistic re-
search seeks not so much to make explicit the knowledge that art 
is said to produce, but rather to provide a specifi c articulation of 
the pre-refl ective, non-conceptual content of art. It thereby invites 
to ‘unfi nished thinking’. Hence, it is not formal knowledge that 
is the subject matter of artistic research, but thinking in, through 
and with art.

The expression artistic research connects two domains: art and 
academia. Obviously the term can also be used in a general sen-
se. Every artist does research as she works, as she tries to fi nd the 
right material, the right subject, as she looks for information and 
techniques to use in her studio or atelier, or when she encounters 
something, changes something or begins anew in the course of 
her work.1 Artistic research in the emphatic sense – and as used in 
this article – unites the artistic and the academic in an enterprise 
that impacts on both domains. Art thereby transcends its former 
limits, aiming through the research to contribute to thinking and 
understanding; academia, for its part, opens up its boundaries 
to forms of thinking and understanding that are interwoven with 
artistic practices. These specifi c ‘border violations’ can spark a 
good deal of tension. The relationship between art and academia 
is uneasy, but challenging. That is one reason why the issue of de-
marcation between the artistic and the academic has been one of 
the most widely discussed topics in the debate on artistic research 
in the past fi fteen years.2

A related issue of demarcation is at play in the relationship bet-
ween academia and ‘artistic development’ and ‘artistic practice’. 
In some quarters, one prefers to speak not of artistic research, but 
of ‘artistic development’. 3The word ‘research’ stays reserved for 
activities in traditional universities or industrial research centres. 
Indeed there is something to be said for preferring the term ‘artis-
tic development’. Artistic research certainly contributes to the de-
velopment of the arts, just as all other research tries to contribute 
to the discipline in question. Research and development are inti-
mately entwined, and it may sometimes make sense to highlight 
the developmental aspect, especially when one is inclined to ques-
tion the importance of research for art practice. One issue that 
continuously resurfaces in the debate involves where, precisely, 
the distinction lies between art practice in itself and art practice as 
research. Although I will not address this question explicitly here, 
it will be present in the background. The intertwinement of arti-
stic research with art practice and with artistic development is so 
close that a conceptual distinction often appears contrived. 4

In discussing artistic research as a form of knowledge production, 
I begin by tentatively describing this type of research – in terms 
of subject, method, context and outcome – as research in and 
through art practice. Embedded in artistic and academic contexts, 
artistic research seeks to convey and communicate content that 
is enclosed in aesthetic experiences, enacted in creative practices 
and embodied in artistic products. 

In the second section, I explore similarities and differences bet-
ween artistic research and other spheres of academic research, in 
the domains of humanities, aesthetics and social sciences and in 
fi elds of natural science and technology. Artistic research, so I will 
claim, distinguishes itself in specifi c respects from each of these 
research traditions, whereby neither the natural science model, 
the humanities model nor the social science model can serve as a 
benchmark for artistic research.

Section 3 addresses the issue of whether artistic research can be 
considered academic research. By virtue of its distinctive context, 
its studio-based research practice, the specifi c types of knowledge 
and understanding it deals with, and its unconventional forms of 
documentation and dissemination, artistic research occupies its 
own place in the realm of academic research.

I conclude the chapter with a series of observations on the epis-
temology and metaphysics of artistic research. The current pro-
gramme of phenomenologically inspired cognitive science offers 
tools for examining the issue of the non-conceptual content5 
enclosed in artworks and art practices. Clearly research in and 
through artistic practices is partly concerned with our percepti-
on, our understanding, our relationship to the world and to other 
people. Art thereby invites to refl ection, yet it eludes any defi ning 
thought regarding its content. Artistic research is the acceptance 
of that paradoxical invitation. It furthermore enhances our aware-
ness of the pre-refl ective nearness of things as well as our episte-
mological distance to them. This makes artistic research an open 
undertaking, seeking the deliberate articulation of unfi nished 
thinking in and through art.

A preliminary account of artistic research as research in 
and through art practice – subject, method, context, out-
come

Despite all the differences of opinion that exist within the ascen-
dant programme of artistic research, there seems to be general 
agreement about one thing: the practice of the arts is central to 
artistic research. On the surface, such an assumption seems a 
commonplace. After all, doesn’t all research that engages with the 
arts concentrate on ‘the practice of the arts’? Even disciplines like 
historical or sociological research on the arts focus on that.

In the case of artistic research, however, art practice plays a dif-
ferent role – and in terms of science theory a more fundamental 
one. Characteristic of artistic research is that art practice (the 
works of art, the artistic actions, the creative processes) is not just 
the motivating factor and the subject matter of research, but that 
this artistic practice – the practice of creating and performing in 
the atelier or studio6 – is central to the research process itself. Me-
thodologically speaking, the creative process forms the pathway 
(or part of it) through which new insights, understandings and 
products come into being.

Another distinguishing feature is that contemporary art practice 
constitutes the relevant context for the research, alongside the 
academic forum. The research derives its signifi cance not only 
from the new insights it contributes to the discourse on art, but 
also from the outcomes in the form of new products and experi-
ences which are meaningful in the world of art.7 In part, then, the 
outcomes of artistic research are artworks, installations, perfor-
mances and other artistic practices, and this is another quality 
that differentiates it from humanities or social science research 
– where art practice may be the object of the research, but not the 
outcome. This means that art practice is paramount as the subject 
matter, the method, the context and the outcome of artistic re-
search. That is what is meant by expressions like ‘practice-based’ 
or ‘studio-based’ research.

In the literature on artistic research, we regularly see a distinc-
tion made between research on the arts, research for the arts and 
research in the arts. This differentiation, which derives from, but 
also deviates from, categories proposed by Christopher Frayling 
(1993; cf. Borgdorff 2006 and the introduction to this volume), 
expresses different perspectives on the status of art practice. The 
interpretative perspective (‘research on the arts’) is common to 
the research traditions of the humanities and social sciences, 
which observe a certain theoretical distance when they make art 
practice their object of study. The instrumental perspective (‘re-
search for the arts’) is characteristic of the more applied, often 
technical research done in service of art practice; this research 
delivers, as it were, the tools and the material knowledge that can 
then be applied in practice, in the artistic process and in the ar-
tistic product itself. In this case, art practice is not the object of 
study, but its objective. And as we see, the place of artistic practice 
becomes more central to the research here.

We can justifi ably speak of artistic research (‘research in the arts’) 
when that artistic practice is not only the result of the research, 
but also its methodological vehicle, when the research unfolds in 
and through the acts of creating and performing. This is a distin-
guishing feature of this research type within the whole of acade-
mic research.

This is not to say that viewpoints in art criticism, social and politi-
cal theory or technology play no part in artistic research. As a rule 
they do play a part. The discourses about art, social context and 
the materiality of the medium are in fact partially constitutive of 
artistic practices and products. The distinctiveness of artistic re-
search, nevertheless, derives from the paramount place that artis-
tic practice occupies as the subject, context, method and outcome 
of the research. Methodological pluralism – the view that various 
approaches deriving from the humanities, social sciences, or sci-
ence and technology may play a part in artistic research – should 
be regarded as complementary to the principle that the research 
takes place in and through the creation of art.

Behind the four specifi ed dimensions of artistic research – sub-
ject, method, context and outcome – are a range of problems that 
require more detailed analysis. 
(1) The content of what artistic research investigates seems to 
elude direct access. It has an experiential component that cannot 
be effi ciently expressed linguistically.8 The subject of the research 
is partly the je ne sais quoi of artistic, aesthetic experience9; as a 
matter of principle, it refuses every explanatory gaze. What onto-
logical status does this research object have? What sort of content 
lies enclosed in artistic experience? And how can one articulate 
that content? 
(2) The focus, in the research process, on the practice of creating 
and performing is in line with what has been called the ‘practice 
turn in contemporary theory’ (Schatzki 2001). Knowledge and 
experiences are constituted only in and through practices, actions 
and interactions. In the context of discovery, pre-refl ective artistic 
actions embody knowledge in a form that is not directly acces-
sible for justifi cation. What is the methodological import of this 
‘enacted approach’ in artistic research? Is the researcher trying to 
reveal something of the secrets of the creative process, of artistic 
practice? Or is the methodological deployment of the artistic crea-
tive process best suited because it takes an unmediated route to 
investigate from inside what is at work in art?
 (3) Works of art and artistic practices are not self-contained; they 
are situated and embedded. The meaning of art is generated in 
interactions with relevant surroundings. As noted above, the con-
text in which artistic research takes place is formed both by the 
art world and by academic discourse; the relevance of the subjects 
and the validity of the outcomes are weighed in the light of both 
those contexts. Yet the situatedness of artworks and art practices 
also raises the question of the situatedness of practice-based re-
search done within them. Does that research always aim to shed 
light on the way that artworks and practices affect our relation-
ship to the world and to other people? Or can that research also 
confi ne itself to articulations that do not go beyond the domain of 
the artistic and the aesthetic?
(4) The experiences and insights that artistic research delivers are 
embodied in the resulting art practices and products. In part, the-
se material outcomes are non-conceptual and non-discursive, and 
their persuasive quality lies in the performative power through 
which they broaden our aesthetic experience, invite us to funda-
mentally unfi nished thinking, and prompt us towards a critical 
perspective on what there is. What is the epistemological status 
of these embodied forms of experience, knowledge and criticism? 
And what relation does the material-performative have to the 
rational-discursive and the engaged-critical in the research? 

In the debate on artistic research, these ontological, methodolo-
gical, contextual and epistemological issues are still the subject of 
extensive discussion. In anticipation of a more elaborate account, 
the following preliminary characterisation can already be given: 
Artistic research – embedded in artistic and academic contexts – 
is the articulation of the unrefl ective, non-conceptual content en-
closed in aesthetic experiences, enacted in creative practices and 
embodied in artistic products.

Affi nities and differences to other academic research 
traditions

Artistic research has both historical and systematic affi nities to a 
range of philosophical and scientifi c research traditions. A histo-
riography of artistic research (which remains to be undertaken) 
might show that, from the Renaissance to Bauhaus, there has 
always been research conducted in and through artistic practices. 
The fact that such research in retrospect often does not qualify 
as ‘academic research’ may say less about the research itself than 
about what we currently understand by ‘academic’.10 

The domain of art has long been interlaced with that of acade-
mia, from the practice of the artes in the late medieval monastery 
schools right up to today’s postmodern farewell to the separation 
between the life domains of art, knowledge and morality that has 
characterised modernity since the 18th century. In the current 
discourse on art, the realm of the aesthetic has reconnected with 
the epistemic and the ethical. The emergence of artistic research 
is consistent with this movement to no longer subordinate the 
faculties of the human mind to one another, either theoretically or 
institutionally.

On the contemporary research agenda at the interface of pheno-
menology, cognitive sciences and philosophy of the mind, we now 
encounter a theme that is also central to artistic research: non-
conceptual knowledge and experience as embodied in practices 
and products. I will come back to this in my fi nal section. I shall 
now make a series of comparisons between artistic research and 
research in the humanities (cultural and arts studies in particu-
lar), philosophical aesthetics, qualitative social science research, 
and technology and natural science research.

Humanities 
There is a self-evident kinship between artistic research and the 
research in musicology, art history, theatre and dance studies, 
comparative literature, architectural theory, and moving image 
and new media studies, as well as the research in cultural studies 
or sociology of the arts. In all such academic disciplines or pro-
grammes, art (the art world, art practice, artworks) is the subject 
of systematic or historical research. A wide array of conceptual 
frameworks, theoretical perspectives and research strategies are 
employed, which one might summarise with the umbrella term 
‘grand theories of our culture’, among them hermeneutics, struc-
turalism, semiotics, deconstruction, pragmatism, critical theory, 
cultural analysis. To study its research objects, each such ap-
proach has its own specifi c instruments available –iconography, 
musical analysis, source studies, ethnomethodology, actor-net-
work theory.

Important for a comparison with artistic research is that those 
frameworks, perspectives and strategies generally approach the 
arts with a certain theoretical distance. That is even true of fi elds 
like hermeneutics, which acknowledge that the horizons of the in-
terpreter and the interpreted may temporarily merge, or cultural 
analysis, where theory may be seen as a discourse that ‘that can be 
brought to bear on the object at the same time as the object can be 
brought to bear on it’ (Bal 2002: 61; italics in original). Obviously 
the dividing lines cannot always be clearly drawn, and any deli-
mitations will always be partly artifi cial. In the research agendas 
just mentioned, however, the interpretive, verbally discursive ap-
proach appears to prevail above research strategies that are more 
practice-imbued. And precisely here lies a characteristic feature of 
artistic research: the experimental practice of creating and perfor-
ming pervades the research at every turn. In this respect, artistic 
research has more in common with technical design research or 
with participatory action research than with research in the hu-
manities.

The kinship with the humanities is often refl ected in institutio-
nal proximity. Research centres, research groups and individual 
researchers that engage in practice-based research in the arts are 
often accommodated in arts and humanities faculties and depart-
ments. Funding for their research often also comes from humani-
ties research councils and funding agencies (and this partly exp-
lains the impassioned nature of the demarcation debate between 
art scholars and artist-researchers). Outside the traditional uni-
versities, at professional schools of the arts, artistic research can 
develop more freely, although here, too, it may be accommodated 
in a separate department for art theory and/or cultural studies. 
The importance of interpretation, theory and refl ection in artists’ 
training cannot be emphasised too strongly, just as technical 
knowledge of artistry is also a sine qua non. But the prime focus 
in artistic research is on concrete creative practice. The research 
aims to make a substantial, preferably cutting-edge contributi-
on to the development of that practice – a practice that is just as 
much saturated with histories, beliefs and theories as it is based 
on skilful expert action and tacit understanding.

Aesthetics
A rich source for the artistic research programme is philosophi-
cal aesthetics, which has studied the non-conceptual knowledge 
embodied in art since the 18th century. I will highlight three mo-
ments from this tradition: the liberation of sensory knowledge in 
Baumgarten, the cultural value of the aesthetic idea in Kant, and 
the epistemic character of art in Adorno.11 The purpose of my brief 
review here is to show that the issue of the non-conceptual con-
tent in art has not appeared out of the blue, but has been thought 
through in many ways in centuries past.

Alexander Baumgarten called it analogon rationis: the ability of 
the human mind, analogous to reason, to obtain clear, but purely 
sensory, knowledge about reality. Great art is pre-eminently capa-
ble of manifesting that perfect sensory knowledge. In our context, 
the signifi cance of Baumgarten’s views lies in his accentuation 
of the sensory, experiential knowledge component in artistic re-
search (cf. Kjørup 2006). In post-Baumgarten art research and 
aesthetics, the links to epistemology and perception became less 
prominent. The theme of sensory, non-discursive knowledge has 
regained currency in our times in research taking an embedded, 
enacted and embodied approach to mind and perception.12

Immanuel Kant’s critical investigation of what today is called the 
non-conceptual content of aesthetic experience culminated in his 
legendary articulation of the aesthetic idea as a ‘representation 
of the imagination which induces much thought, yet without the 
possibility of any defi nite thought whatever, i.e., concept, being 
adequate to it, and which language, consequently, can never get 
quite on level terms with or render completely intelligible’ (Kant 
[1790/93] 1978: § 49). Kant assigned greater cultural signifi cance 
to this non-conceptual realm of the artistic, which in Baumgar-
ten had remained limited to sensory knowledge. Characteristic 
for artistic products, processes and experiences is that – in and 
through the materiality of the medium – something is presen-
ted which transcends materiality. (Kant identifi es here one of the 
links connecting the worlds of imagination and pure reason to the 
‘intelligible world’ – a transcendence later elevated by Hegel into 
the ‘sensory manifestation of the Idea’. After the linguistic and 
pragmatic turns in philosophy, what now matters is a naturalised 
understanding of this transcendence; it all depends, of course, on 
what we mean by ‘naturalised’.) Artistic research focuses both on 
the materiality of art – to the extent that this makes the immate-
rial possible – and on the immateriality of the art – to the extent 
that this is embedded in the art world, enacted in creative proces-
ses and embodied in the artistic material.

The signifi cance of Kant’s analysis lies in part in the distinction 
he drew in his Critique of Judgment between judgment of art and 
judgment of taste. Taste judgment (as analysed in ‘Analytic of the 
Beautiful’) focuses on the formal aspects of beauty, including dis-
interestedness and purposiveness without purpose. Art judgment 
surpasses taste or aesthetic judgment, because it focuses on the 
cultural value of artworks as well as on their beauty. That cultural 
value lies in their capacity to ‘leave [something] over for refl ection’ 
and to ‘dispose ... the spirit to Ideas’ (Kant [1790/93] 1978: § 53, 
52). This is the quality through which art gives food for thought 
and distinguishes itself from a mere aesthetic gratifi cation of the 
senses. The content of the aesthetic experience is identifi ed more 
specifi cally here as that which brings thinking into motion, as it 
were, or as that which invites to refl ection. Artistic practices are 
therefore performative practices, in the sense that artworks and 
creative processes do something to us, set us in motion, alter our 
understanding and view of the world, also in a moral sense. We 
encounter this performative aspect of art in artistic research to the 
extent that it involves the concrete articulation of what moves and 
engages us.

The ability of art, as articulated in artistic research, to speak to us 
is compellingly present in the work of Theodor W. Adorno. Here, 
the cultural value of art lies in its ‘epistemic character’ (Erkennt-
nischarakter), through which art reveals the concealed truth about 
the dark reality of society. Whereas in Baumgarten the non-con-
ceptual content of art liberates itself from explicit rational know-
ledge, and whereas in Kant the non-conceptual aesthetic content 
invites us to refl ection, Adorno assigns this content an even more 
potent and critical valence as the only thing that is capable – be-
cause it is antithetical to societal reality – of keeping alive the 
utopian perspective of a better world, and of recalling the original 
(albeit broken) promise of happiness. As no one after him, Ad-
orno thought through art’s engagement with the world and with 
our lives. Even if we distance ourselves from his dialectics and his 
philosophy of history, all engagement that lies enclosed in con-
temporary art and art criticism must take account of his legacy.

Art’s epistemic character resides in its ability to offer the very re-
fl ection on who we are, on where we stand, that is obscured from 
sight by the discursive and conceptual procedures of scientistic 
rationality. Noteworthy in Adorno is that thoughts and concepts 
are still always needed – thoughts and concepts which, as it were, 
assemble themselves around a work of art, in such a way that the 
art object itself begins to speak under the lingering gaze of the 
thought. Herein may lie a key to exploring the relationship bet-
ween the discursive and the artistic in artistic research.13

Social science
In the discourse about knowledge in artistic research, some obser-
vers emphasise the types of knowledge acquisition and production 
that derive from models of natural science explanation, quantita-
tive analysis and empirical logical deduction, which are encoun-
tered in the exact sciences, as well as in types of social science that 
follow natural science methods. Contrasting with this tradition of 
explanation and deduction is the academic tradition which, espe-
cially since the rise of interpretive (verstehende) sociology, seeks 
to ‘understand’ social and cultural phenomena. In the past hund-
red years, a qualitative research paradigm, inspired by hermeneu-
tics, has developed which in many ways gives direction to social 
science research being done at present. It regards verstehende 
interpretation and practical participation as more relevant than 
logical explanation and theoretical distance.

Artistic research shows a certain kinship to some of these research 
traditions. In ethnographic and action research in particular, stra-
tegies have been developed that can be useful to artists in their 
practice-based research; these include participant observation, 
performance ethnography, fi eld study, autobiographical narrative, 
thick description, refl ection in action and collaborative inquiry. 
The often critical and engaged ethnographic research strategy 
acknowledges the mutual interpenetration of the subjects and 
objects of fi eld research. It might serve as a model for some types 
of research in the arts, given that the artist’s own practice is the 
‘fi eld’ of investigation.

Action research aims at transforming and enhancing practice, and 
as such it also has affi nities with artistic research, as the latter 
seeks not only to increase knowledge and understanding, but also 
to further develop artistic practice and enrich the artistic universe 
with new products and practices. Artistic research is inseparably 
linked to artistic development. In the intimacy of experimental 
studio practice, we can recognise the cycle of learning in action 
research, where research fi ndings give immediate cause for chan-
ges and improvements. This is also recognisable in the engaged 
outreach and impact of the research – artistic research delivers 
new experiences and insights that bear on the art world and on 
how we understand and relate to the world and ourselves. Artistic 
research is therefore not just embedded in artistic and academic 
contexts, and it focuses not just on what is enacted in creative pro-
cesses and embodied in art products, but it also engages with who 
we are and where we stand.

The ‘practice turn’ in the humanities and social sciences not only 
sheds light on the constitutive role of practices, actions and inter-
actions. Sometimes it even represents a shift from text-centred 
research to performance-centred research, whereby practices and 
products themselves become the material-symbolic forms of ex-
pression, as opposed to the numerical and verbal forms used by 
quantitative and qualitative research. Artistic research also fi ts 
into this framework, since artistic practices form the core of the 
research in the methodological sense, as well as part of the mate-
rial outcome of the research. This broadening of qualitative social 
science research to include research in and through art practice 
has led some observers to argue for a new distinguishing para-
digm (Haseman 2006).14 

The methodological and epistemological issues of artistic research 
are also addressed in the key writings relating to arts-based re-
search in the tradition of the Eisner school (Eisner 2003; Knowles 
& Cole 2007). In studying the role of art in educational practice 
and human development, these social scientists use insights from 
cognitive psychology to argue the importance of artistic-cognitive 
development of the self, in particular in primary and secondary 
education.

Science and technology
Art practices are technically mediated practices. Whether this 
involves the acoustical characteristics of musical instruments, the 
physical properties of art materials, the structure of a building or 
the digital architecture of a virtual installation, art practices and 
artworks are materially anchored. Artistic practices are technically 
mediated at a more abstract level of materiality as well. Consider 
the knowledge of counterpoint in music, of colour in painting, of 
editing in fi lmmaking, or of bodily techniques in dance. Technical 
and material knowledge are therefore indispensable components 
in the professional training and practice of artists.

Research that focuses on this technical and material side of art in 
order to improve applications, develop innovative procedures or 
explore new artistic possibilities can rightly be called applied re-
search. The knowledge obtained in exploratory technological and 
scientifi c research is put into practice in artistic procedures and 
products. This is research done in the service of artistic practice.

In artistic research, by comparison, art practice is not only the test 
of the research, but it also plays a critical role methodologically. In 
other words, as well as generating new or innovative art, the re-
search is conducted in and through the making of art. The bound-
ary between applied research in the arts and artistic research is 
thin and rather artifi cial, just as the dividing line between artistic 
research and performance studies or ethnography may also seem 
contrived. In the practice of artists, or even in their training, such 
a distinction is not always useful; the reality is more like a con-
tinuum that provides leeway for a variety of research strategies. 
But as argued above, methodological pluralism is merely comple-
mentary to the principle that artistic research takes place in and 
through the creation of art. For conceptual clarity, I would argue 
in this case that what sometimes does not hold true in practice 
may still be useful in theory.

Especially in the world of design and architecture, the methodo-
logical framework of applied research seems suitable. Many of the 
training programmes in these fi elds have strong ties to technical 
universities, or are even part of them. At fi rst sight, it would seem 
that one must choose: either an orientation to art or to science, 
engineering or technology. In practice, though, most design aca-
demies and architecture schools aspire to a fruitful combination. 
‘Research by design’ is the peer of artistic research; there, too, the 
debate is still underway about the methodological and epistemo-
logical foundations of the research.15

An artistic experiment in a studio or atelier cannot simply be 
equated with a controlled experiment in a laboratory. Nonethe-
less, in many artistic research studies we can discern an affi nity 
with fi elds like engineering and technology that use methods and 
techniques with origins in scientifi c research. In that case, the em-
pirical cycle of observation, theory and hypothesis development, 
prediction and testing, and the model of the controlled experi-
ment serve as an ideal type in the often haphazard context of ar-
tistic discovery (just as such principles are often applied in empi-
rical social science research as well). Values inherent in scientifi c 
justifi cation – including reliability, validity, replicability and falsi-
fi ability – are also relevant in artistic research when it is inspired 
by the science model.

When artistic research has technological or scientifi c attributes, 
collaboration between artists and scientists seems only natural, 
since artists, as a rule, have not trained for doing those types of 
research. Bringing together expertise from these two worlds can 
lead to innovative fi ndings and inspiring insights. Collaboration 
between artists and other researchers does not, however, confi ne 
itself to areas like technology, engineering and product design. 
Research in other fi elds may also serve art practice or form pro-
ductive ties with art. Consider the cooperation between artists and 
philosophers, anthropologists or psychologists, as well as econo-
mists and legal theorists; projects involving artists are also con-
ducted in areas such as the life sciences, artifi cial intelligence and 
information technology.16

Roughly speaking, multidisciplinary cooperation between artists 
and scientists can take two different forms: either the scientifi c 
research serves or illuminates the art; or the art serves or illumi-
nates what is going on in the science. Currently there is great in-
terest in the latter mode in particular. The assumption is that the 
arts will be able to elucidate, in their own unique ways, the proce-
dures, results and implications of scientifi c research. BioArt can 
exemplify this; this art form, whereby artists make use of biotech-
nological procedures like tissue and genetic engineering, leans 
heavily on scientifi c research, while often training a critical light 
on the ethical and social implications of research in the life scien-
ces.

In the debate on research in the arts, these and other kinds of 
art-and-science collaboration are often wrongly classed together 
with artistic research as explored in this chapter. Although the 
term ‘art-and-science’ may imply convergence at fi rst glance, if 
anything it represents a reinstalment of the partition between 
the domain of art and the domain of science, between the arti-
stic and the academic, between what artists do and what scien-
tists do. There is nothing wrong with that, of course; it can only 
be applauded that these oft-segregated spheres and cultures are 
now meeting each other in projects where people learn from one 
another and where critical confrontations can take place. Yet mul-
tidisciplinary research projects like these must still be understood 
as collaboration between different disciplines around a particu-
lar topic, whereby the theoretical premises and working methods 
of the separate disciplines remain intact. The scientist does her 
thing, and the artist does hers. Even if the artist borrows right and 
left from the scientist, the aesthetic evaluation of the material, the 
artistic decisions made in creating the artwork, and the manner 
in which the results are presented and documented are still, as a 
rule, discipline-specifi c. Only very rarely does such multidiscipli-
nary research result in any real hybridisation of domains.

Whilst artistic research is not entirely at odds with these types 
of art-science collaboration, it should still be regarded as an aca-
demic research form of its own. The science model cannot be a 
benchmark here, any more than artistic research could conform to 
the standards of the humanities. 

Artistic research as academic research

Even if one accepts that artworks somehow embody forms of 
knowledge or criticism, and that such knowledge and criticism is 
enacted in artistic practices and creative processes, and also that 
the knowledge and criticism is embedded in the wider context 
of the art world and academia, then that still does not mean that 
what artists do may be construed as ‘research’ in the emphatic 
sense. ‘Research’ is ‘owned’ by science; it is performed by people 
who have mastered ‘the scientifi c method’, in institutions dedica-
ted to the systematic accumulation of knowledge and its applica-
tion, such as universities, industrial and governmental research 
centres.

It is indeed the case that ‘what artists do’ cannot automatically 
be called research. In the debate about artistic research, the dis-
cussions often turn on the distinction between art practice in its-
elf and art practice as research (cf. Borgdorff 2006. 2009). Few 
would contend that each work of art or every artistic practice is 
an outcome of research in the emphatic sense of the word. I shall 
confi ne myself here to the question of which criteria must be sa-
tisfi ed if artistic research is to qualify as academic research. I will 
show that artistic research, in the words of Biggs and Büchler, 
‘retain[s] the practice community values ... and … produce[s] the 
necessary academic connectivity’. Its interests incorporate both 
the interests of practice and those of academia.17

Artistic research as academic research

In the world of academia, there is broad agreement as to what 
should be understood by research. Briefl y it amounts to the fol-
lowing. Research takes place when a person intends to carry out 
an original study to enhance knowledge and understanding. It 
begins with questions or issues that are relevant in the research 
context, and it employs methods that are appropriate to the re-
search and which ensure the validity and reliability of the research 
fi ndings. An additional requirement is that the research process 
and the research fi ndings be documented and disseminated in 
appropriate ways. 

This description of academic research leaves room for a great di-
versity of research programmes and strategies, whether deriving 
from technology and natural science, social sciences or the hu-
manities, and whether aiming at a basic understanding of what is 
studied or a more practical application of the knowledge obtained. 
Artistic research also falls within this characterisation of academic 
research. Let us focus more closely on the various components of 
this description.18

Intent. The research is undertaken for the purpose of broadening 
and deepening our knowledge and understanding of the discipline 
or disciplines in question. Artistic practices contribute fi rst of all 
to the art world, the artistic universe. The production of images, 
installations, compositions and performances as such is not in-
tended primarily for enhancing our knowledge (although forms of 
refl ection are always entwined with art). This points to an impor-
tant distinction between art practice in itself and artistic research. 
Artistic research seeks in and through the production of art to 
contribute not just to the artistic universe, but to what we ‘know’ 
and ‘understand’. In so doing, it goes beyond the artistic universe 
in two ways. First, the results of the research extend further than 
the personal artistic development of the artist in question. In ca-
ses where the impact of research remains confi ned to the artist’s 
own oeuvre and has no signifi cance for the wider research context, 
one can justifi ably ask whether this qualifi es as research in the 
true sense of the word. Second, the research is expressly inten-
ded to shift the frontiers of the discipline. Just as the contribution 
made by other academic research consists in uncovering new facts 
or relationships, or shedding new light on existing facts or rela-
tionships, artistic research likewise helps expand the frontiers of 
the discipline by developing cutting-edge artistic practices, pro-
ducts and insights. In a material sense, then, the research impacts 
on the development of art practice, and in a cognitive sense on our 
understanding of what that art practice is.

Originality. Artistic research entails original contributions – 
that is, the work should not have previously been carried out by 
others, and it should add new knowledge or understandings to 
the existing corpus. Here, too, we must distinguish between an 
original contribution to art practice and an original contribution 
to what we know and understand – between artistic and acade-
mic originality.19 Yet artistic and academic originality are closely 
related. As a rule, an original contribution in artistic research will 
result in an original work of art, as the relevance of the artistic 
outcome is one test of the adequacy of the research. The reverse is 
not true, however; an original artwork is not necessarily an out-
come of research in the emphatic sense.20 In the concrete practice 
of artistic research, one must determine case by case in what way 
and in what measure the research has resulted in original artistic 
and academic outcomes.21 In any research study that pretends to 
make a difference, it is important to realise that it is hard to deter-
mine at the outset whether it will ultimately result in an original 
contribution. It is an inherent quality of research that ‘one does 
not know exactly what one does not know’. Consequently, guiding 
intuitions and chance inspirations are just as important for the 
motivation and dynamism of research as methodological prescrip-
tions and discursive justifi cations. Contributing new knowledge to 
what already exists is characteristic of the open-ended nature of 
every research study.22 

Knowledge and understanding. If artistic research is an ‘ori-
ginal investigation undertaken in order to gain knowledge and un-
derstanding’,23 then the question arises as to what kinds of know-
ledge and understanding this involves. Traditionally, the central 
focus of epistemology is on propositional knowledge – knowledge 
of facts, knowledge about the world, knowing that such and such 
is the case. This can be distinguished from knowledge as skill – 
knowing how to make, how to act, how to perform. A third form of 
knowledge may be described as acquaintanceship: familiarity and 
receptiveness with respect to persons, conditions or situations – ‘I 
know this person’, ‘I know that situation’. In the history of episte-
mology, these types of knowledge have been thematised in a varie-
ty of ways, ranging from Aristotle’s distinction between theoretical 
knowledge, practical knowledge and wisdom to Polanyi’s (1962) 
contrast between focal and tacit knowledge. Different notions 
exist as to the relationships between the three types of knowledge 
– notions which are also identifi able in the debate about artistic 
research. Sometimes the emphasis lies on propositional know-
ledge, sometimes on knowledge as skill, and sometimes on ‘under-
standing’ as a form of knowledge in which theoretical knowledge, 
practical knowledge and acquaintanceship may intersect.

In the case of artistic research, we can add to the knowledge and 
understanding duo the synonyms ‘insight’ and ‘comprehension’, 
in order to emphasise that a perceptive, receptive and verstehende 
engagement with the subject matter is often more important to 
the research than getting an ‘explanatory grip’. Such an investiga-
tion also seeks to enhance our experience, in the rich sense of the 
word ‘experience’: the knowledge and skills accumulated through 
action and practice, plus apprehension through the senses. In the 
debate on the status of the experiential component of artistic re-
search, disagreement exists as to whether this component is non-
conceptual, and therefore non-discursive, or whether it is a cogni-
tive component that defi nitely resides in the ‘space of reasons’.24 
The dispute between epistemological foundationalism and coher-
entism, which mainly concerns propositional knowledge, does not 
fi gure at all in the debate about artistic research. Many observers, 
though, do not view knowledge primarily as ‘justifi ed true belief’ 
or ‘warranted assertibility’, but as a form of world disclosure (a 
hermeneutic perspective) or world constitution (a constructivist 
perspective). I shall return to these epistemological questions in 
the fi nal section below.

Questions, issues, problems. The requirement that a research 
study should set out with well defi ned questions, topics or pro-
blems is often at odds with the actual course of events in artistic 
research. Formulating a question implies delimiting the space in 
which a possible answer may be found. Yet research (and not only 
artistic research) often resembles an uncertain quest in which the 
questions or topics only materialise during the journey, and may 
often change as well. Besides not knowing exactly what one does 
not know, one also does not know how to delimit the space whe-
re potential answers are located. As a rule, artistic research is not 
hypothesis-led, but discovery-led (Rubidge 2005: 8), whereby the 
artist undertakes a search on the basis of intuition, guesses and 
hunches, and possibly stumbles across some unexpected issues or 
surprising questions on the way. 

In the light of the actual dynamics of current academic research, 
the prevailing format for research design (such as that required in 
funding applications) is basically inadequate. Especially in artis-
tic research – and entirely in line with the creative process – the 
artist’s tacit understandings and her accumulated experience, 
expertise and sensitivity in exploring uncharted territory are more 
crucial in identifying challenges and solutions than an ability to 
delimit the study and put research questions into words at an ear-
ly stage. The latter can be more a burden than a boon.

As we have seen, research studies done in and through art may 
be oriented to science and technology or more to interpretation 
and social criticism, and they may avail themselves of a diversity 
of methodological instruments. By the same token, the topics and 
questions addressed by the research can vary from those focusing 
purely on the artistic material or the creative process to those that 
touch on other life domains or even have their locus and their 
telos there. The subject matter of the research is enclosed, as it 
were, in the artistic material, or in the creative process, or in the 
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Introduction

 This chapter examines artistic research as a form of knowledge 
production. It will conclude, however, by saying that artistic re-
search seeks not so much to make explicit the knowledge that art 
is said to produce, but rather to provide a specifi c articulation of 
the pre-refl ective, non-conceptual content of art. It thereby invites 
to ‘unfi nished thinking’. Hence, it is not formal knowledge that 
is the subject matter of artistic research, but thinking in, through 
and with art.

The expression artistic research connects two domains: art and 
academia. Obviously the term can also be used in a general sen-
se. Every artist does research as she works, as she tries to fi nd the 
right material, the right subject, as she looks for information and 
techniques to use in her studio or atelier, or when she encounters 
something, changes something or begins anew in the course of 
her work.1 Artistic research in the emphatic sense – and as used in 
this article – unites the artistic and the academic in an enterprise 
that impacts on both domains. Art thereby transcends its former 
limits, aiming through the research to contribute to thinking and 
understanding; academia, for its part, opens up its boundaries 
to forms of thinking and understanding that are interwoven with 
artistic practices. These specifi c ‘border violations’ can spark a 
good deal of tension. The relationship between art and academia 
is uneasy, but challenging. That is one reason why the issue of de-
marcation between the artistic and the academic has been one of 
the most widely discussed topics in the debate on artistic research 
in the past fi fteen years.2

A related issue of demarcation is at play in the relationship bet-
ween academia and ‘artistic development’ and ‘artistic practice’. 
In some quarters, one prefers to speak not of artistic research, but 
of ‘artistic development’. 3The word ‘research’ stays reserved for 
activities in traditional universities or industrial research centres. 
Indeed there is something to be said for preferring the term ‘artis-
tic development’. Artistic research certainly contributes to the de-
velopment of the arts, just as all other research tries to contribute 
to the discipline in question. Research and development are inti-
mately entwined, and it may sometimes make sense to highlight 
the developmental aspect, especially when one is inclined to ques-
tion the importance of research for art practice. One issue that 
continuously resurfaces in the debate involves where, precisely, 
the distinction lies between art practice in itself and art practice as 
research. Although I will not address this question explicitly here, 
it will be present in the background. The intertwinement of arti-
stic research with art practice and with artistic development is so 
close that a conceptual distinction often appears contrived. 4

In discussing artistic research as a form of knowledge production, 
I begin by tentatively describing this type of research – in terms 
of subject, method, context and outcome – as research in and 
through art practice. Embedded in artistic and academic contexts, 
artistic research seeks to convey and communicate content that 
is enclosed in aesthetic experiences, enacted in creative practices 
and embodied in artistic products. 

In the second section, I explore similarities and differences bet-
ween artistic research and other spheres of academic research, in 
the domains of humanities, aesthetics and social sciences and in 
fi elds of natural science and technology. Artistic research, so I will 
claim, distinguishes itself in specifi c respects from each of these 
research traditions, whereby neither the natural science model, 
the humanities model nor the social science model can serve as a 
benchmark for artistic research.

Section 3 addresses the issue of whether artistic research can be 
considered academic research. By virtue of its distinctive context, 
its studio-based research practice, the specifi c types of knowledge 
and understanding it deals with, and its unconventional forms of 
documentation and dissemination, artistic research occupies its 
own place in the realm of academic research.

I conclude the chapter with a series of observations on the epis-
temology and metaphysics of artistic research. The current pro-
gramme of phenomenologically inspired cognitive science offers 
tools for examining the issue of the non-conceptual content5 
enclosed in artworks and art practices. Clearly research in and 
through artistic practices is partly concerned with our percepti-
on, our understanding, our relationship to the world and to other 
people. Art thereby invites to refl ection, yet it eludes any defi ning 
thought regarding its content. Artistic research is the acceptance 
of that paradoxical invitation. It furthermore enhances our aware-
ness of the pre-refl ective nearness of things as well as our episte-
mological distance to them. This makes artistic research an open 
undertaking, seeking the deliberate articulation of unfi nished 
thinking in and through art.

A preliminary account of artistic research as research in 
and through art practice – subject, method, context, out-
come

Despite all the differences of opinion that exist within the ascen-
dant programme of artistic research, there seems to be general 
agreement about one thing: the practice of the arts is central to 
artistic research. On the surface, such an assumption seems a 
commonplace. After all, doesn’t all research that engages with the 
arts concentrate on ‘the practice of the arts’? Even disciplines like 
historical or sociological research on the arts focus on that.

In the case of artistic research, however, art practice plays a dif-
ferent role – and in terms of science theory a more fundamental 
one. Characteristic of artistic research is that art practice (the 
works of art, the artistic actions, the creative processes) is not just 
the motivating factor and the subject matter of research, but that 
this artistic practice – the practice of creating and performing in 
the atelier or studio6 – is central to the research process itself. Me-
thodologically speaking, the creative process forms the pathway 
(or part of it) through which new insights, understandings and 
products come into being.

Another distinguishing feature is that contemporary art practice 
constitutes the relevant context for the research, alongside the 
academic forum. The research derives its signifi cance not only 
from the new insights it contributes to the discourse on art, but 
also from the outcomes in the form of new products and experi-
ences which are meaningful in the world of art.7 In part, then, the 
outcomes of artistic research are artworks, installations, perfor-
mances and other artistic practices, and this is another quality 
that differentiates it from humanities or social science research 
– where art practice may be the object of the research, but not the 
outcome. This means that art practice is paramount as the subject 
matter, the method, the context and the outcome of artistic re-
search. That is what is meant by expressions like ‘practice-based’ 
or ‘studio-based’ research.

In the literature on artistic research, we regularly see a distinc-
tion made between research on the arts, research for the arts and 
research in the arts. This differentiation, which derives from, but 
also deviates from, categories proposed by Christopher Frayling 
(1993; cf. Borgdorff 2006 and the introduction to this volume), 
expresses different perspectives on the status of art practice. The 
interpretative perspective (‘research on the arts’) is common to 
the research traditions of the humanities and social sciences, 
which observe a certain theoretical distance when they make art 
practice their object of study. The instrumental perspective (‘re-
search for the arts’) is characteristic of the more applied, often 
technical research done in service of art practice; this research 
delivers, as it were, the tools and the material knowledge that can 
then be applied in practice, in the artistic process and in the ar-
tistic product itself. In this case, art practice is not the object of 
study, but its objective. And as we see, the place of artistic practice 
becomes more central to the research here.

We can justifi ably speak of artistic research (‘research in the arts’) 
when that artistic practice is not only the result of the research, 
but also its methodological vehicle, when the research unfolds in 
and through the acts of creating and performing. This is a distin-
guishing feature of this research type within the whole of acade-
mic research.

This is not to say that viewpoints in art criticism, social and politi-
cal theory or technology play no part in artistic research. As a rule 
they do play a part. The discourses about art, social context and 
the materiality of the medium are in fact partially constitutive of 
artistic practices and products. The distinctiveness of artistic re-
search, nevertheless, derives from the paramount place that artis-
tic practice occupies as the subject, context, method and outcome 
of the research. Methodological pluralism – the view that various 
approaches deriving from the humanities, social sciences, or sci-
ence and technology may play a part in artistic research – should 
be regarded as complementary to the principle that the research 
takes place in and through the creation of art.

Behind the four specifi ed dimensions of artistic research – sub-
ject, method, context and outcome – are a range of problems that 
require more detailed analysis. 
(1) The content of what artistic research investigates seems to 
elude direct access. It has an experiential component that cannot 
be effi ciently expressed linguistically.8 The subject of the research 
is partly the je ne sais quoi of artistic, aesthetic experience9; as a 
matter of principle, it refuses every explanatory gaze. What onto-
logical status does this research object have? What sort of content 
lies enclosed in artistic experience? And how can one articulate 
that content? 
(2) The focus, in the research process, on the practice of creating 
and performing is in line with what has been called the ‘practice 
turn in contemporary theory’ (Schatzki 2001). Knowledge and 
experiences are constituted only in and through practices, actions 
and interactions. In the context of discovery, pre-refl ective artistic 
actions embody knowledge in a form that is not directly acces-
sible for justifi cation. What is the methodological import of this 
‘enacted approach’ in artistic research? Is the researcher trying to 
reveal something of the secrets of the creative process, of artistic 
practice? Or is the methodological deployment of the artistic crea-
tive process best suited because it takes an unmediated route to 
investigate from inside what is at work in art?
 (3) Works of art and artistic practices are not self-contained; they 
are situated and embedded. The meaning of art is generated in 
interactions with relevant surroundings. As noted above, the con-
text in which artistic research takes place is formed both by the 
art world and by academic discourse; the relevance of the subjects 
and the validity of the outcomes are weighed in the light of both 
those contexts. Yet the situatedness of artworks and art practices 
also raises the question of the situatedness of practice-based re-
search done within them. Does that research always aim to shed 
light on the way that artworks and practices affect our relation-
ship to the world and to other people? Or can that research also 
confi ne itself to articulations that do not go beyond the domain of 
the artistic and the aesthetic?
(4) The experiences and insights that artistic research delivers are 
embodied in the resulting art practices and products. In part, the-
se material outcomes are non-conceptual and non-discursive, and 
their persuasive quality lies in the performative power through 
which they broaden our aesthetic experience, invite us to funda-
mentally unfi nished thinking, and prompt us towards a critical 
perspective on what there is. What is the epistemological status 
of these embodied forms of experience, knowledge and criticism? 
And what relation does the material-performative have to the 
rational-discursive and the engaged-critical in the research? 

In the debate on artistic research, these ontological, methodolo-
gical, contextual and epistemological issues are still the subject of 
extensive discussion. In anticipation of a more elaborate account, 
the following preliminary characterisation can already be given: 
Artistic research – embedded in artistic and academic contexts – 
is the articulation of the unrefl ective, non-conceptual content en-
closed in aesthetic experiences, enacted in creative practices and 
embodied in artistic products.

Affi nities and differences to other academic research 
traditions

Artistic research has both historical and systematic affi nities to a 
range of philosophical and scientifi c research traditions. A histo-
riography of artistic research (which remains to be undertaken) 
might show that, from the Renaissance to Bauhaus, there has 
always been research conducted in and through artistic practices. 
The fact that such research in retrospect often does not qualify 
as ‘academic research’ may say less about the research itself than 
about what we currently understand by ‘academic’.10 

The domain of art has long been interlaced with that of acade-
mia, from the practice of the artes in the late medieval monastery 
schools right up to today’s postmodern farewell to the separation 
between the life domains of art, knowledge and morality that has 
characterised modernity since the 18th century. In the current 
discourse on art, the realm of the aesthetic has reconnected with 
the epistemic and the ethical. The emergence of artistic research 
is consistent with this movement to no longer subordinate the 
faculties of the human mind to one another, either theoretically or 
institutionally.

On the contemporary research agenda at the interface of pheno-
menology, cognitive sciences and philosophy of the mind, we now 
encounter a theme that is also central to artistic research: non-
conceptual knowledge and experience as embodied in practices 
and products. I will come back to this in my fi nal section. I shall 
now make a series of comparisons between artistic research and 
research in the humanities (cultural and arts studies in particu-
lar), philosophical aesthetics, qualitative social science research, 
and technology and natural science research.

Humanities 
There is a self-evident kinship between artistic research and the 
research in musicology, art history, theatre and dance studies, 
comparative literature, architectural theory, and moving image 
and new media studies, as well as the research in cultural studies 
or sociology of the arts. In all such academic disciplines or pro-
grammes, art (the art world, art practice, artworks) is the subject 
of systematic or historical research. A wide array of conceptual 
frameworks, theoretical perspectives and research strategies are 
employed, which one might summarise with the umbrella term 
‘grand theories of our culture’, among them hermeneutics, struc-
turalism, semiotics, deconstruction, pragmatism, critical theory, 
cultural analysis. To study its research objects, each such ap-
proach has its own specifi c instruments available –iconography, 
musical analysis, source studies, ethnomethodology, actor-net-
work theory.

Important for a comparison with artistic research is that those 
frameworks, perspectives and strategies generally approach the 
arts with a certain theoretical distance. That is even true of fi elds 
like hermeneutics, which acknowledge that the horizons of the in-
terpreter and the interpreted may temporarily merge, or cultural 
analysis, where theory may be seen as a discourse that ‘that can be 
brought to bear on the object at the same time as the object can be 
brought to bear on it’ (Bal 2002: 61; italics in original). Obviously 
the dividing lines cannot always be clearly drawn, and any deli-
mitations will always be partly artifi cial. In the research agendas 
just mentioned, however, the interpretive, verbally discursive ap-
proach appears to prevail above research strategies that are more 
practice-imbued. And precisely here lies a characteristic feature of 
artistic research: the experimental practice of creating and perfor-
ming pervades the research at every turn. In this respect, artistic 
research has more in common with technical design research or 
with participatory action research than with research in the hu-
manities.

The kinship with the humanities is often refl ected in institutio-
nal proximity. Research centres, research groups and individual 
researchers that engage in practice-based research in the arts are 
often accommodated in arts and humanities faculties and depart-
ments. Funding for their research often also comes from humani-
ties research councils and funding agencies (and this partly exp-
lains the impassioned nature of the demarcation debate between 
art scholars and artist-researchers). Outside the traditional uni-
versities, at professional schools of the arts, artistic research can 
develop more freely, although here, too, it may be accommodated 
in a separate department for art theory and/or cultural studies. 
The importance of interpretation, theory and refl ection in artists’ 
training cannot be emphasised too strongly, just as technical 
knowledge of artistry is also a sine qua non. But the prime focus 
in artistic research is on concrete creative practice. The research 
aims to make a substantial, preferably cutting-edge contributi-
on to the development of that practice – a practice that is just as 
much saturated with histories, beliefs and theories as it is based 
on skilful expert action and tacit understanding.

Aesthetics
A rich source for the artistic research programme is philosophi-
cal aesthetics, which has studied the non-conceptual knowledge 
embodied in art since the 18th century. I will highlight three mo-
ments from this tradition: the liberation of sensory knowledge in 
Baumgarten, the cultural value of the aesthetic idea in Kant, and 
the epistemic character of art in Adorno.11 The purpose of my brief 
review here is to show that the issue of the non-conceptual con-
tent in art has not appeared out of the blue, but has been thought 
through in many ways in centuries past.

Alexander Baumgarten called it analogon rationis: the ability of 
the human mind, analogous to reason, to obtain clear, but purely 
sensory, knowledge about reality. Great art is pre-eminently capa-
ble of manifesting that perfect sensory knowledge. In our context, 
the signifi cance of Baumgarten’s views lies in his accentuation 
of the sensory, experiential knowledge component in artistic re-
search (cf. Kjørup 2006). In post-Baumgarten art research and 
aesthetics, the links to epistemology and perception became less 
prominent. The theme of sensory, non-discursive knowledge has 
regained currency in our times in research taking an embedded, 
enacted and embodied approach to mind and perception.12

Immanuel Kant’s critical investigation of what today is called the 
non-conceptual content of aesthetic experience culminated in his 
legendary articulation of the aesthetic idea as a ‘representation 
of the imagination which induces much thought, yet without the 
possibility of any defi nite thought whatever, i.e., concept, being 
adequate to it, and which language, consequently, can never get 
quite on level terms with or render completely intelligible’ (Kant 
[1790/93] 1978: § 49). Kant assigned greater cultural signifi cance 
to this non-conceptual realm of the artistic, which in Baumgar-
ten had remained limited to sensory knowledge. Characteristic 
for artistic products, processes and experiences is that – in and 
through the materiality of the medium – something is presen-
ted which transcends materiality. (Kant identifi es here one of the 
links connecting the worlds of imagination and pure reason to the 
‘intelligible world’ – a transcendence later elevated by Hegel into 
the ‘sensory manifestation of the Idea’. After the linguistic and 
pragmatic turns in philosophy, what now matters is a naturalised 
understanding of this transcendence; it all depends, of course, on 
what we mean by ‘naturalised’.) Artistic research focuses both on 
the materiality of art – to the extent that this makes the immate-
rial possible – and on the immateriality of the art – to the extent 
that this is embedded in the art world, enacted in creative proces-
ses and embodied in the artistic material.

The signifi cance of Kant’s analysis lies in part in the distinction 
he drew in his Critique of Judgment between judgment of art and 
judgment of taste. Taste judgment (as analysed in ‘Analytic of the 
Beautiful’) focuses on the formal aspects of beauty, including dis-
interestedness and purposiveness without purpose. Art judgment 
surpasses taste or aesthetic judgment, because it focuses on the 
cultural value of artworks as well as on their beauty. That cultural 
value lies in their capacity to ‘leave [something] over for refl ection’ 
and to ‘dispose ... the spirit to Ideas’ (Kant [1790/93] 1978: § 53, 
52). This is the quality through which art gives food for thought 
and distinguishes itself from a mere aesthetic gratifi cation of the 
senses. The content of the aesthetic experience is identifi ed more 
specifi cally here as that which brings thinking into motion, as it 
were, or as that which invites to refl ection. Artistic practices are 
therefore performative practices, in the sense that artworks and 
creative processes do something to us, set us in motion, alter our 
understanding and view of the world, also in a moral sense. We 
encounter this performative aspect of art in artistic research to the 
extent that it involves the concrete articulation of what moves and 
engages us.

The ability of art, as articulated in artistic research, to speak to us 
is compellingly present in the work of Theodor W. Adorno. Here, 
the cultural value of art lies in its ‘epistemic character’ (Erkennt-
nischarakter), through which art reveals the concealed truth about 
the dark reality of society. Whereas in Baumgarten the non-con-
ceptual content of art liberates itself from explicit rational know-
ledge, and whereas in Kant the non-conceptual aesthetic content 
invites us to refl ection, Adorno assigns this content an even more 
potent and critical valence as the only thing that is capable – be-
cause it is antithetical to societal reality – of keeping alive the 
utopian perspective of a better world, and of recalling the original 
(albeit broken) promise of happiness. As no one after him, Ad-
orno thought through art’s engagement with the world and with 
our lives. Even if we distance ourselves from his dialectics and his 
philosophy of history, all engagement that lies enclosed in con-
temporary art and art criticism must take account of his legacy.

Art’s epistemic character resides in its ability to offer the very re-
fl ection on who we are, on where we stand, that is obscured from 
sight by the discursive and conceptual procedures of scientistic 
rationality. Noteworthy in Adorno is that thoughts and concepts 
are still always needed – thoughts and concepts which, as it were, 
assemble themselves around a work of art, in such a way that the 
art object itself begins to speak under the lingering gaze of the 
thought. Herein may lie a key to exploring the relationship bet-
ween the discursive and the artistic in artistic research.13

Social science
In the discourse about knowledge in artistic research, some obser-
vers emphasise the types of knowledge acquisition and production 
that derive from models of natural science explanation, quantita-
tive analysis and empirical logical deduction, which are encoun-
tered in the exact sciences, as well as in types of social science that 
follow natural science methods. Contrasting with this tradition of 
explanation and deduction is the academic tradition which, espe-
cially since the rise of interpretive (verstehende) sociology, seeks 
to ‘understand’ social and cultural phenomena. In the past hund-
red years, a qualitative research paradigm, inspired by hermeneu-
tics, has developed which in many ways gives direction to social 
science research being done at present. It regards verstehende 
interpretation and practical participation as more relevant than 
logical explanation and theoretical distance.

Artistic research shows a certain kinship to some of these research 
traditions. In ethnographic and action research in particular, stra-
tegies have been developed that can be useful to artists in their 
practice-based research; these include participant observation, 
performance ethnography, fi eld study, autobiographical narrative, 
thick description, refl ection in action and collaborative inquiry. 
The often critical and engaged ethnographic research strategy 
acknowledges the mutual interpenetration of the subjects and 
objects of fi eld research. It might serve as a model for some types 
of research in the arts, given that the artist’s own practice is the 
‘fi eld’ of investigation.

Action research aims at transforming and enhancing practice, and 
as such it also has affi nities with artistic research, as the latter 
seeks not only to increase knowledge and understanding, but also 
to further develop artistic practice and enrich the artistic universe 
with new products and practices. Artistic research is inseparably 
linked to artistic development. In the intimacy of experimental 
studio practice, we can recognise the cycle of learning in action 
research, where research fi ndings give immediate cause for chan-
ges and improvements. This is also recognisable in the engaged 
outreach and impact of the research – artistic research delivers 
new experiences and insights that bear on the art world and on 
how we understand and relate to the world and ourselves. Artistic 
research is therefore not just embedded in artistic and academic 
contexts, and it focuses not just on what is enacted in creative pro-
cesses and embodied in art products, but it also engages with who 
we are and where we stand.

The ‘practice turn’ in the humanities and social sciences not only 
sheds light on the constitutive role of practices, actions and inter-
actions. Sometimes it even represents a shift from text-centred 
research to performance-centred research, whereby practices and 
products themselves become the material-symbolic forms of ex-
pression, as opposed to the numerical and verbal forms used by 
quantitative and qualitative research. Artistic research also fi ts 
into this framework, since artistic practices form the core of the 
research in the methodological sense, as well as part of the mate-
rial outcome of the research. This broadening of qualitative social 
science research to include research in and through art practice 
has led some observers to argue for a new distinguishing para-
digm (Haseman 2006).14 

The methodological and epistemological issues of artistic research 
are also addressed in the key writings relating to arts-based re-
search in the tradition of the Eisner school (Eisner 2003; Knowles 
& Cole 2007). In studying the role of art in educational practice 
and human development, these social scientists use insights from 
cognitive psychology to argue the importance of artistic-cognitive 
development of the self, in particular in primary and secondary 
education.

Science and technology
Art practices are technically mediated practices. Whether this 
involves the acoustical characteristics of musical instruments, the 
physical properties of art materials, the structure of a building or 
the digital architecture of a virtual installation, art practices and 
artworks are materially anchored. Artistic practices are technically 
mediated at a more abstract level of materiality as well. Consider 
the knowledge of counterpoint in music, of colour in painting, of 
editing in fi lmmaking, or of bodily techniques in dance. Technical 
and material knowledge are therefore indispensable components 
in the professional training and practice of artists.

Research that focuses on this technical and material side of art in 
order to improve applications, develop innovative procedures or 
explore new artistic possibilities can rightly be called applied re-
search. The knowledge obtained in exploratory technological and 
scientifi c research is put into practice in artistic procedures and 
products. This is research done in the service of artistic practice.

In artistic research, by comparison, art practice is not only the test 
of the research, but it also plays a critical role methodologically. In 
other words, as well as generating new or innovative art, the re-
search is conducted in and through the making of art. The bound-
ary between applied research in the arts and artistic research is 
thin and rather artifi cial, just as the dividing line between artistic 
research and performance studies or ethnography may also seem 
contrived. In the practice of artists, or even in their training, such 
a distinction is not always useful; the reality is more like a con-
tinuum that provides leeway for a variety of research strategies. 
But as argued above, methodological pluralism is merely comple-
mentary to the principle that artistic research takes place in and 
through the creation of art. For conceptual clarity, I would argue 
in this case that what sometimes does not hold true in practice 
may still be useful in theory.

Especially in the world of design and architecture, the methodo-
logical framework of applied research seems suitable. Many of the 
training programmes in these fi elds have strong ties to technical 
universities, or are even part of them. At fi rst sight, it would seem 
that one must choose: either an orientation to art or to science, 
engineering or technology. In practice, though, most design aca-
demies and architecture schools aspire to a fruitful combination. 
‘Research by design’ is the peer of artistic research; there, too, the 
debate is still underway about the methodological and epistemo-
logical foundations of the research.15

An artistic experiment in a studio or atelier cannot simply be 
equated with a controlled experiment in a laboratory. Nonethe-
less, in many artistic research studies we can discern an affi nity 
with fi elds like engineering and technology that use methods and 
techniques with origins in scientifi c research. In that case, the em-
pirical cycle of observation, theory and hypothesis development, 
prediction and testing, and the model of the controlled experi-
ment serve as an ideal type in the often haphazard context of ar-
tistic discovery (just as such principles are often applied in empi-
rical social science research as well). Values inherent in scientifi c 
justifi cation – including reliability, validity, replicability and falsi-
fi ability – are also relevant in artistic research when it is inspired 
by the science model.

When artistic research has technological or scientifi c attributes, 
collaboration between artists and scientists seems only natural, 
since artists, as a rule, have not trained for doing those types of 
research. Bringing together expertise from these two worlds can 
lead to innovative fi ndings and inspiring insights. Collaboration 
between artists and other researchers does not, however, confi ne 
itself to areas like technology, engineering and product design. 
Research in other fi elds may also serve art practice or form pro-
ductive ties with art. Consider the cooperation between artists and 
philosophers, anthropologists or psychologists, as well as econo-
mists and legal theorists; projects involving artists are also con-
ducted in areas such as the life sciences, artifi cial intelligence and 
information technology.16

Roughly speaking, multidisciplinary cooperation between artists 
and scientists can take two different forms: either the scientifi c 
research serves or illuminates the art; or the art serves or illumi-
nates what is going on in the science. Currently there is great in-
terest in the latter mode in particular. The assumption is that the 
arts will be able to elucidate, in their own unique ways, the proce-
dures, results and implications of scientifi c research. BioArt can 
exemplify this; this art form, whereby artists make use of biotech-
nological procedures like tissue and genetic engineering, leans 
heavily on scientifi c research, while often training a critical light 
on the ethical and social implications of research in the life scien-
ces.

In the debate on research in the arts, these and other kinds of 
art-and-science collaboration are often wrongly classed together 
with artistic research as explored in this chapter. Although the 
term ‘art-and-science’ may imply convergence at fi rst glance, if 
anything it represents a reinstalment of the partition between 
the domain of art and the domain of science, between the arti-
stic and the academic, between what artists do and what scien-
tists do. There is nothing wrong with that, of course; it can only 
be applauded that these oft-segregated spheres and cultures are 
now meeting each other in projects where people learn from one 
another and where critical confrontations can take place. Yet mul-
tidisciplinary research projects like these must still be understood 
as collaboration between different disciplines around a particu-
lar topic, whereby the theoretical premises and working methods 
of the separate disciplines remain intact. The scientist does her 
thing, and the artist does hers. Even if the artist borrows right and 
left from the scientist, the aesthetic evaluation of the material, the 
artistic decisions made in creating the artwork, and the manner 
in which the results are presented and documented are still, as a 
rule, discipline-specifi c. Only very rarely does such multidiscipli-
nary research result in any real hybridisation of domains.

Whilst artistic research is not entirely at odds with these types 
of art-science collaboration, it should still be regarded as an aca-
demic research form of its own. The science model cannot be a 
benchmark here, any more than artistic research could conform to 
the standards of the humanities. 

Artistic research as academic research

Even if one accepts that artworks somehow embody forms of 
knowledge or criticism, and that such knowledge and criticism is 
enacted in artistic practices and creative processes, and also that 
the knowledge and criticism is embedded in the wider context 
of the art world and academia, then that still does not mean that 
what artists do may be construed as ‘research’ in the emphatic 
sense. ‘Research’ is ‘owned’ by science; it is performed by people 
who have mastered ‘the scientifi c method’, in institutions dedica-
ted to the systematic accumulation of knowledge and its applica-
tion, such as universities, industrial and governmental research 
centres.

It is indeed the case that ‘what artists do’ cannot automatically 
be called research. In the debate about artistic research, the dis-
cussions often turn on the distinction between art practice in its-
elf and art practice as research (cf. Borgdorff 2006. 2009). Few 
would contend that each work of art or every artistic practice is 
an outcome of research in the emphatic sense of the word. I shall 
confi ne myself here to the question of which criteria must be sa-
tisfi ed if artistic research is to qualify as academic research. I will 
show that artistic research, in the words of Biggs and Büchler, 
‘retain[s] the practice community values ... and … produce[s] the 
necessary academic connectivity’. Its interests incorporate both 
the interests of practice and those of academia.17

Artistic research as academic research

In the world of academia, there is broad agreement as to what 
should be understood by research. Briefl y it amounts to the fol-
lowing. Research takes place when a person intends to carry out 
an original study to enhance knowledge and understanding. It 
begins with questions or issues that are relevant in the research 
context, and it employs methods that are appropriate to the re-
search and which ensure the validity and reliability of the research 
fi ndings. An additional requirement is that the research process 
and the research fi ndings be documented and disseminated in 
appropriate ways. 

This description of academic research leaves room for a great di-
versity of research programmes and strategies, whether deriving 
from technology and natural science, social sciences or the hu-
manities, and whether aiming at a basic understanding of what is 
studied or a more practical application of the knowledge obtained. 
Artistic research also falls within this characterisation of academic 
research. Let us focus more closely on the various components of 
this description.18

Intent. The research is undertaken for the purpose of broadening 
and deepening our knowledge and understanding of the discipline 
or disciplines in question. Artistic practices contribute fi rst of all 
to the art world, the artistic universe. The production of images, 
installations, compositions and performances as such is not in-
tended primarily for enhancing our knowledge (although forms of 
refl ection are always entwined with art). This points to an impor-
tant distinction between art practice in itself and artistic research. 
Artistic research seeks in and through the production of art to 
contribute not just to the artistic universe, but to what we ‘know’ 
and ‘understand’. In so doing, it goes beyond the artistic universe 
in two ways. First, the results of the research extend further than 
the personal artistic development of the artist in question. In ca-
ses where the impact of research remains confi ned to the artist’s 
own oeuvre and has no signifi cance for the wider research context, 
one can justifi ably ask whether this qualifi es as research in the 
true sense of the word. Second, the research is expressly inten-
ded to shift the frontiers of the discipline. Just as the contribution 
made by other academic research consists in uncovering new facts 
or relationships, or shedding new light on existing facts or rela-
tionships, artistic research likewise helps expand the frontiers of 
the discipline by developing cutting-edge artistic practices, pro-
ducts and insights. In a material sense, then, the research impacts 
on the development of art practice, and in a cognitive sense on our 
understanding of what that art practice is.

Originality. Artistic research entails original contributions – 
that is, the work should not have previously been carried out by 
others, and it should add new knowledge or understandings to 
the existing corpus. Here, too, we must distinguish between an 
original contribution to art practice and an original contribution 
to what we know and understand – between artistic and acade-
mic originality.19 Yet artistic and academic originality are closely 
related. As a rule, an original contribution in artistic research will 
result in an original work of art, as the relevance of the artistic 
outcome is one test of the adequacy of the research. The reverse is 
not true, however; an original artwork is not necessarily an out-
come of research in the emphatic sense.20 In the concrete practice 
of artistic research, one must determine case by case in what way 
and in what measure the research has resulted in original artistic 
and academic outcomes.21 In any research study that pretends to 
make a difference, it is important to realise that it is hard to deter-
mine at the outset whether it will ultimately result in an original 
contribution. It is an inherent quality of research that ‘one does 
not know exactly what one does not know’. Consequently, guiding 
intuitions and chance inspirations are just as important for the 
motivation and dynamism of research as methodological prescrip-
tions and discursive justifi cations. Contributing new knowledge to 
what already exists is characteristic of the open-ended nature of 
every research study.22 

Knowledge and understanding. If artistic research is an ‘ori-
ginal investigation undertaken in order to gain knowledge and un-
derstanding’,23 then the question arises as to what kinds of know-
ledge and understanding this involves. Traditionally, the central 
focus of epistemology is on propositional knowledge – knowledge 
of facts, knowledge about the world, knowing that such and such 
is the case. This can be distinguished from knowledge as skill – 
knowing how to make, how to act, how to perform. A third form of 
knowledge may be described as acquaintanceship: familiarity and 
receptiveness with respect to persons, conditions or situations – ‘I 
know this person’, ‘I know that situation’. In the history of episte-
mology, these types of knowledge have been thematised in a varie-
ty of ways, ranging from Aristotle’s distinction between theoretical 
knowledge, practical knowledge and wisdom to Polanyi’s (1962) 
contrast between focal and tacit knowledge. Different notions 
exist as to the relationships between the three types of knowledge 
– notions which are also identifi able in the debate about artistic 
research. Sometimes the emphasis lies on propositional know-
ledge, sometimes on knowledge as skill, and sometimes on ‘under-
standing’ as a form of knowledge in which theoretical knowledge, 
practical knowledge and acquaintanceship may intersect.

In the case of artistic research, we can add to the knowledge and 
understanding duo the synonyms ‘insight’ and ‘comprehension’, 
in order to emphasise that a perceptive, receptive and verstehende 
engagement with the subject matter is often more important to 
the research than getting an ‘explanatory grip’. Such an investiga-
tion also seeks to enhance our experience, in the rich sense of the 
word ‘experience’: the knowledge and skills accumulated through 
action and practice, plus apprehension through the senses. In the 
debate on the status of the experiential component of artistic re-
search, disagreement exists as to whether this component is non-
conceptual, and therefore non-discursive, or whether it is a cogni-
tive component that defi nitely resides in the ‘space of reasons’.24 
The dispute between epistemological foundationalism and coher-
entism, which mainly concerns propositional knowledge, does not 
fi gure at all in the debate about artistic research. Many observers, 
though, do not view knowledge primarily as ‘justifi ed true belief’ 
or ‘warranted assertibility’, but as a form of world disclosure (a 
hermeneutic perspective) or world constitution (a constructivist 
perspective). I shall return to these epistemological questions in 
the fi nal section below.

Questions, issues, problems. The requirement that a research 
study should set out with well defi ned questions, topics or pro-
blems is often at odds with the actual course of events in artistic 
research. Formulating a question implies delimiting the space in 
which a possible answer may be found. Yet research (and not only 
artistic research) often resembles an uncertain quest in which the 
questions or topics only materialise during the journey, and may 
often change as well. Besides not knowing exactly what one does 
not know, one also does not know how to delimit the space whe-
re potential answers are located. As a rule, artistic research is not 
hypothesis-led, but discovery-led (Rubidge 2005: 8), whereby the 
artist undertakes a search on the basis of intuition, guesses and 
hunches, and possibly stumbles across some unexpected issues or 
surprising questions on the way. 

In the light of the actual dynamics of current academic research, 
the prevailing format for research design (such as that required in 
funding applications) is basically inadequate. Especially in artis-
tic research – and entirely in line with the creative process – the 
artist’s tacit understandings and her accumulated experience, 
expertise and sensitivity in exploring uncharted territory are more 
crucial in identifying challenges and solutions than an ability to 
delimit the study and put research questions into words at an ear-
ly stage. The latter can be more a burden than a boon.

As we have seen, research studies done in and through art may 
be oriented to science and technology or more to interpretation 
and social criticism, and they may avail themselves of a diversity 
of methodological instruments. By the same token, the topics and 
questions addressed by the research can vary from those focusing 
purely on the artistic material or the creative process to those that 
touch on other life domains or even have their locus and their 
telos there. The subject matter of the research is enclosed, as it 
were, in the artistic material, or in the creative process, or in the 
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1 Christopher Frayling 
(1993) examined the dis-
tinction between research 
(‘r’) and Research (‘R’) 
more closely in his widely 
debated article ‘Research in 
Art and Design’.

2 The demarcations and 
dichotomies employed in 
this chapter should not be 
interpreted too absolutely, 
but rather taken as im-
perfect dialectical tools to 
put the subject matter into 
perspective. See Borgdorff 
2006 for a discussion of 
this problem of demarca-
tion, and Candlin 2000 and 
Borgdorff 2008 for insights 
into the uneasy relationship 
between art and academia. 
The relationship between 
the seemingly undisciplined 
artistic and the ultimate-
ly disciplinary academic 
makes the project of artistic 
research into an endeavour 
in which that relationship 
is a constant focus. Is this 
state of uneasiness and 
refl exivity something to be 
overcome, or is it intrin-
sic to the place of artistic 
research in academia?

3 In the Netherlands, a 
government advisory 
committee has advised 
using the term ontwerp en 
ontwikkeling (design and 
development) to denote re-
search activities in non-uni-
versity professional schools. 
Norway uses the term 
kunstnerisk utviklingsar-
beid (artistic development 
work), Austria uses Ent-
wicklung und Erschließung 
der Künste (development 
and promotion of the arts), 
and some people in Den-
mark and Germany also 
tend to avoid words for 
‘research’ such as forskning 
or Forschung.

4 Such distinctions are 
usually made by people 
who fi rst create a caricature 
of the one activity, belie-
ving they are protecting the 
other activity by doing so.

5 The refl exivity of art – its 
quality of both questioning 
itself and giving food for 
thought, and of thus also 
showing a ‘conceptual’ 
dimension – must not be 
construed in opposition 
to the (in a philosophical 
sense) non-conceptual and 
pre- or unrefl ective content 
that lies enclosed in it. For 
an anthology on this sub-
ject, see Gunther 2003.

6 I use an expanded notion 
of ‘studio’, referring to ar-
tistic experimental practice 
in which the studio or ateli-
er might be an element, but 
does not always need be. 
Many contemporary artists 
are not physically located in 
the studio, or even oppose 
such an isolated, non-situ-
ated position and condition.

7 Cf. what Biggs and Büch-
ler argue in this volume 
about connectivity and se-
lectivity criteria: ‘Meaning-
ful research in CI [creative 
industry] has to have 
certain properties in order 
to be recognized as research 
by the academic communi-
ty, hence connectivity, and 
it needs to address certain 
values in order that the 
outcome is signifi cant to 
the CI community, hence 
selectivity.’

8 Cf. Biggs 2004.

9 No distinction is made in 
this context between the 
artistic, aesthetic experi-
ence of the artist during the 
production process and the 
experience the audience has 
in receiving the artwork. 
Both the production and 
the reception of art have 
an experiential component 
that evades the conceptual 
grip

10 Historiography needs 
to show modesty in two 
directions. The normative 
structure of today’s aca-
demia should be neither 
a measure for evaluating 
the past nor a predictor 
to judge how intellectual 
and artistic efforts will be 
valued in the future. Cur-
rent developments within 
academia, such as those in-
volving commercialisation 
of academic research or the 
advent of hybrid transdisci-
plinary research program-
mes, show that the edifi ce 
of science is under constant 
reconstruction. 

11 A more extensive recon-
struction of philosophical 
aesthetics in its relation 
to artistic research would 
draw on topics from Hegel, 
Heidegger, Lyotard and 
others.

12 For an overview of this 
cognitive science agenda, 
see Kiverstein & Clark 
(2009) in a special edition 
of Topoi dedicated to the 
subject.

13 Adorno 1966: 36, and cf. 
Borgdorff 1998: 300ff. The 
debate on the relationship 
between the discursive and 
the artistic, between the 
verbal and the demonstrab-
le, often centres on whether 
the research process should 
be documented in writing 
and whether a verbal inter-
pretation can be given of 
the research results. A third 
option is perhaps more 
interesting: a discursive 
approach to the research 
which does not take the 
place of the artistic ‘reaso-
ning’, but instead ‘imitates’, 
suggests or alludes to what 
is being ventured in the 
artistic research. See also 
the subsection ‘Documen-
tation, Dissemination’ in 
the third section of this 
chapter.

14 Whether artistic research 
constitutes a new paradigm 
is not something that can 
be decided here and now. 
Biggs and Büchler rightly 
point out that the demands 
of academic connectivity 
must be met whether re-
search is conducted under 
a new or an existing para-
digm. I concur with Kjørup 
(see elsewhere in this volu-
me) that the characteristic 
of artistic research is ‘a spe-
cifi c perspective on already 
existing activities’ – a ‘new 
perspective [which] in the 
longer run [will] have con-
sequences for the direction 
of the development of art.’ 
And of academia, I would 
like to add. 

15 See, for example, the dis-
cussions about research by 
design on the PhD-Design 
mailing list, https://www.
jiscmail.ac.uk/cgi-bin/
webadmin?A0=phd-design.

16 For a detailed review, see 
Wilson 2002.

17 See pp. XX and YY in the 
present volume. Biggs and 
Büchler argue for a balance 
between academic connec-
tivity and artistic selecti-
vity. To strongly simplify 
the matter, I would suggest 
that academic connecti-
vity has dominated in the 
British discourse thus far, 
whilst on the European 
continent the emphasis 
has lain more on artistic 
selectivity. In their analysis 
of the two requirements 
– selectivity and connecti-
vity – in relation to the two 
communities – practice 
and academia – Biggs and 
Büchler appear to hold 
‘artistic practice’ and ‘aca-
demic research’ constant, 
whereas in fact our notions 
of what both artistic practi-
ce and academic research 
are become enriched under 
the emerging ‘paradigm’ of 
artistic research.

18 An ontological, epistemo-
logical and methodological 
exploration of artistic re-
search in Borgdorff (2006) 
culminated in the following 
defi nition: ‘Art practice 
qualifi es as research if its 
purpose is to expand our 
knowledge and under-
standing by conducting an 
original investigation in 
and through art objects and 
creative processes. Art re-
search begins by addressing 
questions that are pertinent 
in the research context and 
in the art world. Resear-
chers employ experimental 
and hermeneutic methods 
that reveal and articulate 
the tacit knowledge that 
is situated and embodied 
in specifi c artworks and 
artistic processes. Research 
processes and outcomes 
are documented and disse-
minated in an appropriate 
manner to the research 
community and the wider 
public.’

19 This is mainly a theo-
retical distinction to help 
clarify the principle of origi-
nality. As with other demar-
cations and dichotomies, 
it needs to be interpreted 
freely in the light of the di-
versity of practice. It is im-
portant to avoid any overly 
close association with the 
early Romantic originality 
principle as held by the 
18th-century aesthetics of 
genius, which still haunts in 
the minds of many as a sort 
of implicit paradigm.

20 In the words of Scriven-
er in this volume, p ZZ: 
“transformational works 
may be achieved in the 
absence of any account of 
how understanding of art 
has changed thereby.”

21 See Pakes 2003 for a 
more detailed critical analy-
sis of the originality prin-
ciple in artistic research.

22 Rheinberger 2007. The 
full quote is: ‘Das Grund-
problem besteht darin, dass 
man nicht genau weiss, was 
man nicht weiss. Damit ist 
das Wesen der Forschung 
kurz, aber bündig aus-
gesprochen.’ (The basic 
problem is that one does 
not know exactly what one 
does not know. Put suc-
cinctly, that is the essence 
of research [my translati-
on] ). Cf. also Dallow 2003: 
49, 56.

23 This is the wording used 
by the Research Assessment 
Exercise in the UK; for 
the full RAE defi nition of 
research, see http://www.
rae.ac.uk/pubs/2005/03/
rae0305.pdf.

24 Cf. Biggs 2004.
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