|E/A\|UII Friedrich-Alexander-Universitat
4N Technische Fakultat

Computer Graphics from
a Neuroscientist’s
perspective

Shreya Kapoor, Prof. Dr. Bernhard Egger

Friedrich-Alexander-Universitat Erlangen-NuUrnberg (FAU)
29 April 2025



E/A\U Friedrich-Alexander-Universitat ‘/
AU et 1GD

COMPUTER GRAPHICS « ERLANGEN

What do we want to study and why?

- The representation of scene intrinsics in human vision
- How features such as shadows, shading, and specularities affect perception in
humans?

Interpretation 1

(a) (b) Source CSE IITM (c) Fleming et. al 2004
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Traditional Way of Studying Human Vision Computationally
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Pipeline

Stage 1: Stage 2: Stage 3: Stage 4:
Dataset Generation Model training Model evaluation Evaluation of
Train each model Evaluate every trained model {illlffEI'EnCES
on each synthetic on each synthetic dataset
| Random Texture | dataset
| Ambient Illumination | ® ®e
[ X X
Shading removal | L s
' 1
Shadow removal | W BrainScore

Take 37K :
random objects | | Specularity removal | VGG16
=
Base Dataset “ g
Representational Similarity Analysis “ %
185K Images AlexNet =
3D meshes of objects 2 = -
Render 5 <2 W = '
views per object "

| Upper hemisphere |

ResNet50 Encoding Model

Only along z-axis | — T
CRAK L= i
| Constant angle | VHSIC(K, K HSIC(L, L)
Centered Kernel Alignment Brain Regions
. Modified Dataset
Model Zoo Alignment Zoo Base Dataset
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lllumination Components
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Dataset: Original with all Scene Properties intact
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Dataset: with Textures swapped
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Dataset: with Ambient lllumination only
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Shreya Kapoor shreya.kapoor@fau.de 9



EA'UII Friedrich-Alexander-Universitat ‘/
|I|_ Technische Fakultat I_G D

COMPUTER GRAPHICS + ERLANGEN

Dataset: with Shadows Removed
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Rotation Components
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Dataset: Pose Variation
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Trends we want to see

Base E—
@ o =
- Base always has similarity value of 0 ‘g Q 8
- Modified dataset always has value n w @
(Base - Modified)/Base .
| Vi V2 V3va  V1V2V3 V4 V1 V2 V3 v4

Brain Regions
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Results
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(1) S. O. Murray et al,. Brightness and transparency in the early visual cortex. Journal of Vision, 6(6):1064—1074, 2006. doi: 10.1167/6.6.1064
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Results

Ay ﬁ.,,__qj“'f s —_—
: s bl e d er\“”_—“ . - More positive as the variation in
" g | \\/ il /\ the dataset decreases
T T T T T Ve - Imagenet trained is almost
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B = »l = ¢ "X Untrained networks almost
.‘\ 5 \\ g always positive
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Ao — . S— represent rotation
Vi V2 _— va s V1 vz oo va e V1 v2 recions va m

(1) Anna W. Roe, et. al, Toward a unified theory of visual area v4. Neuron, 74(1):12— 29, 2012. doi: 10.1016/j.neuron.2012.03.011
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Results

le-5 Difference in the mean intensity of predicted voxels
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