CARTOGRAPHY OF MULTILINGUALISM

Inspired by the cartography of language in the brain, how words and semantics activate

different regions of the brain

https://blog.education.nationalgeographic.org/2016/04/28/brain-atlas-charts-how-we-

navigate-language/

https://gallantlab.org/huth2016/
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Semantic maps

Functional magnetic resonance imaging (fMRI) was used to measure brain
activity in seven people while they listened to more than 2 hours of stories from
The Moth Radio Hour. This data was used to estimate voxel-wise models that
predict brain activity in each voxel (volumetric pixel) based on the meaning of the
words in the stories. Read the paper describing this research here.

This is an interactive 3D viewer for models fit to one subject’s brain. Colors show
the category of words predicted to elicit the largest response in each voxel
(legend. bottom left).

Click and drag brain to rotate. Scroll to zoom. Click voxel to see more detail. Click
‘Next' to begin a short tour. If you have problems email or github might help.

You can download the PrAGMATIC atlas of semantic areas here.

Research by Alexander Huth, Wendy de Heer, Tom Griffiths, Frederic Theunissen, and Jack Gallant. Brain h
viewer by Alexander Huth, made with pycortex software by James Gao, Mark Lescroart, and Alexander Huth.
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Representation of social words

The voxel highlighted here is located on the right angular gyrus. We predict that it
will respond most strongly to words that describe people or dramatic events, as
well as words describing time.

Other bright red and orange voxels are also predicted to respond to social or
dramatic words. Darker red and brown voxels are predicted to respond to time
and place words
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mantic selectivity
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Representation of number words

The voxel highlighted here is located in the right precentral sulcus. We predict
that it responds selectively to numbers. Other avocado-colored voxels are also
predicted to respond to numbers.

voxel selectivity
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Voxel-wise models

We fit a separate regression model for each of ~60,000 voxels in the cerebral
cortex. These models predict response timecourses based on which words
appear in the stories. One way to visualize a model is to predict its response to
10,000 different words, then show the 20 words with the highest predicted
response (word cloud, right)

This voxel in left occipito-temporal cortex seems to respond most to words related
to shape and spatial information. Many other green voxels also respond strongly
to visual, spatial, or tactile words
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https://www.sciencedirect.com/science/article/pii/S0911604420300907

Understanding bilingual brain function and structure changes

Diversity/intensity of use Language switching Relative Proficiency Duration of use

Adaptive Control Hypothesis (ACH) Conditional Routing Model
Conversational context determines the (CRM)

language control network engaged: Increased L2 duration and
-Single Language: frontal engag proficiency

(goal maintenance. interference leads to routing of information

suppression) via basal ganglia (specifically.
-Dual Language: widespread network to rule selection and

handle several control demands implementation). e.g. when

(interference suppression, monitoring. switching into other language.

goal maintenance)
-Dense code-switching: automated

I network (opportunistic planning)



https://www.sciencedirect.com/science/article/pii/S0911604420300907

Creating a visual representation of what speaking different languages activates in the brain

And then a cartography of languages on the body



