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Q1. What can Al and cognitive science

Q2.

learn by looking at the visuospatial
abilities of autistic individuals?

How can Al approaches to social

reasoning help autistic individuals
improve their everyday social lives?



Outline

= Visuospatial reasoning
o An interactive example
o Arecipe
o Many ways to solve many problems
o Learning to solve problems

= Teaching Social Reasoning
o Three components of theory of mind

o Teaching social reasoning the way we teach
scientific reasoning
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= How did you
know what to
do?

= How did you
plan your
strategy?

= How many
other ways
could you do
what you did?



A recipe for visuospatial reasoning
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A visual
iImagery-based
architecture for
visuospatial
reasoning

James Ainooson
Ryan Yang
Tianyu Hua
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Table 3. General Strategy of our computational models.

Given a RPM problem or sub-problem p:

1. Pick an analogy a, a transformation ¢ and an option O:

I. Calculate a score for how good the matrix part of p §
t, abbreviated as PAT score.
II. Generate a predicted image using p, a, t and O.
I11. Calculate a score of how good O is w.r.t the predig
O score.
IV. Calculate a score using the PAT score and the O so
PATO score.
2. Repeat 1 until we get sufficiently many PATO scores, ang
the highest PATO score as the answer.

Table 4. Confident Strategy.

Given a RPM problem or sub-problem p:

1. For each analogy and each transformation:
I. Calculate the PAT score
2. Let A and T be the analogy and the transformation of the maximum PAT score.
3. For each option O:
I.Generate a predicted image using p, A, 7" and O.
II. Calculate the PATO score of the predicted image.
4. Return the option with the highest PAT'O score as the answer.

Table 5. Neutral Strategy.

Given a RPM problem or sub-problem p:

1. For each analogy and each transformation:
I. Calculate the PAT score
2. For each analogy A and each option O:
I. Let T4 be the transformation of maximum PAT score of A.
II. Generate a predicted image using p, A, 7" and O.
I11. Calculate the PAT O score of the predicted image.
3. Return the option with the highest PAT'O score as the answer.

o) ) [ED [A

Table 6. Prudent Strategy.

Given a RPM problem or sub-problem p:

1. For each analogy A, each transformation 7" and each option O:
I. Calculate the PAT score
II. Generate a predicted image using p, A, T" and O.
II1. Calculate the P AT O score of the predicted image.

2. Return the option with the highest PATO score as the answer.




Latest results on the Raven’s Standard
Progressive Matrices test

Problem Sets
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Another type of strategy entirely...

>
D ED ED
1 _.J>




Image Inpainting (Gestalt?)

Liu, G., Reda, F. A., Shih, K. J.,, Wang, T. C., Tao, A., & Catanzaro, B. (2018).
Image inpainting for irregular holes using partial convolutions. In Proceedings of
the European Conference on Computer Vision (ECCV) (pp. 85-100).



Using an inpainting network to solve
Raven’s problems
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Number correct

Results on the Colored and Standard
Progressive Matrices tests
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Inpainting examples




Number of items

Latest results on the Leiter-R test battery
(20 subtests)
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Learning primitive visuospatial reasoning
skills from perceptual experience

With collaborator Linda Smith at Indiana University
Infant-view object play as the source of training inputs

http://www.indiana.edu/~cogdev/



http://www.indiana.edu/~cogdev/

Toybox Dataset
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WHEN YOU WANT TO LEAVE YOUR APARTMENT
BUT YOUR NEIGHBOR IS IN THE HALLWAY



Three components of theory of mind

= Social perception
= Social knowledge

= Social reasoning



How we teach scientific reasoning
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Film Detective

Helping kids leam to decode social scenarios through a film-based game
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