bioRxiv preprint doi: https://doi.org/10.1101/2021.06.18.448989; this version posted June 24, 2021. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

D Representational similarity during training

To gain an insight into the development of the dorsal- and ventral-like pathways, we quantify the
similarity of each pathway in ResNet-1p and ResNet-2p to dorsal and ventral areas during training
with CPC. For that purpose, we use the maximum representation similarity with VISam and VISIm
(the most dorsal and ventral areas, respectively) as the dorsal-score and ventral-score, respectively.
The scores are normalized between 0 and 1 and shown in Figure S2, for both ResNet-1p (left) and
ResNet-2p (right). The results suggest that there is a competition between dorsal- and ventral-like
representations in the one-pathway architecture. An increase in ventral score leads to a decrease in
the dorsal score in ResNet-1p, which is re ected in the correlation value=0f0:54 between the

two scores. However, the second pathway in the ResNet-2p model decreases the anti-correlation
between the two scores to= 0:18 . Indeed, by assigning the two representations to separate
pathways in ResNet-2p, the two representations become partially independent. This result suggests
that a two-pathway architecture can learn both ventral- and dorsal-like representations because it can
partially decouple these two competing forms of representation.

Figure S4: Ventral (red) and dorsal (blue) scores during training for the architectures with one (left)
and two (right) pathwayst shows the correlation coef cient between the changes in dorsal and
ventral scores during training.

19



