


Figure 9: The average depth (from 0 to 1) of layers from ImageNet-trained architectures that score
maximally on different cortical areas (left) and breakdowns across cortical area of the scores on
Taskonomy (right). Displayed here are the results from the SRP-Ridge analysis. The hierarchy (left)
is a bit less clear than in the case of the RSA analysis (though primary visual area (VISP) is still
predicted by earlier layers and anteromedial visual area (VISam) is still predicted by later layers). As
in the RSA analysis, there do not seem to be clear ‘Taskonomic’ dissociations across cortical area.
2D tasks dominate in all but VISam where Semantic tasks are tied almost exactly.

Figure 10: Taskonomy scores across genetic cre line. On the left is SRP-Ridge Max metric; on the
right is the RSA Max metric. The facets are shown in descending order by the overall magnitude of
their mean scores. Of note: Large-scale motifs present when aggregating across cortical area (such as
the dominance of 2D models in SRP-Ridge; the dominance of semantic models in the RSA Max;
and the lack of clear Taskonomic dissociations) are recapitulated across cre line. Nevertheless, some
differences are salient. For example, the aggregate scores for certain cre lines using the SRP-Ridge
Max metric are much higher on average than the scores obtained in any cortical area.
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Area Structure Abbreviation

V1 Primary Visual Area VISp
LM Lateral Visual Area VISl
AL Anterolateral Visual Area VISal
PM Posteromedial Visual Area VISpm
RL Rostrolateral Visual Area VISrl
AM Anteromedial Visual Area VISam

Figure 11: A glossary of areas in the mouse visual cortex.

Task Cluster Definition

Autoencoder 2D Image compression and decompression
Object Classification Semantic 1000-way object classification (knowledge distillation from ImageNet).
Scene Classification Semantic Scene Classification (knowledge distillation from MIT Places).
Curvatures 3D Magnitude of 3D principal curvatures
Denoising Other Uncorrupted version of corrupted image.
Euclidean Depth 3D Depth estimation
Z-Buffer Depth 3D Depth estimation.
Occlusion Edges 3D Edges which include parts of the scene.
Texture Edges 2D Edges computed from RGB only (texture edges).
Egomotion Geometric Odometry (camera poses) given three input images.
Camera Pose (Fixated) Geometric Relative camera pose with matching optical centers.
Inpainting 2D Filling in masked center of image.
Jigsaw Geometric Putting scrambled image pieces back together.
2D Keypoints 2D Keypoint estimation from RGB-only (texture features).
3D Keypoints 3D 3D Keypoint estimation from underlying scene 3D.
Camera Pose (Nonfixated) Geometric Relative camera pose with distinct optical centers.
Surface Normals Other Pixel-wise surface normals.
Point Matching Geometric Classifying if centers of two images match or not.
Reshading 3D Reshading with new lighting placed at camera location.
Room Layout Geometric Orientation and aspect ratio of cubic room layout.
Semantic Segmentation Semantic Pixel-wise semantic labeling (via knowledge distillation from MS COCO).
Unsupervised 2.5D Segmentation 3D Segmentation (graph cut) on RGB-D-Normals-Curvature image.
Unsupervised 2D Segmentation 2D Segmentation (graph cut) on RGB.
Vanishing Point Geometric Three Manhattan-world vanishing points.

Figure 12: Definitions of the tasks that the Taskonomy models are trained to perform.

A.11 Glossary of Visual Cortical Areas in Mouse Brain

Reproduced in Figure 11 is a glossary of visual cortical areas in the mouse brain. More infor-
mation about the Allen Brain Observatory visual coding dataset may be found at their website:
http://observatory.brain-map.org/visualcoding

A.12 Taskonomy Task Definitions

Reproduced in Figure 12 are Taskonomy’s official definitions of its constituent tasks. Further
information is available at their website: http://taskonomy.stanford.edu
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