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1) Problem
�| �1�H�X�U�D�O �Q�H�W�Z�R�U�N�V (NNs) �G�H�S�O�R�\�H�G �L�Q �U�H�D�O �Z�R�U�O�G �Z�L�O�O �H�Q�F�R�X�Q�W�H�U �G�D�W�D��

�Z�L�W�K���Q�D�W�X�U�D�O�O�\���R�F�F�X�U�U�L�Q�J���G�L�V�W�R�U�W�L�R�Q�V��
�| �7�K�H�L�U �S�U�H�G�L�F�W�L�R�Q�V �X�Q�G�H�U �V�X�F�K �V�K�L�I�W�V �I�U�R�P �W�K�H �W�U�D�L�Q�L�Q�J �G�D�W�D are 

�X�Q�U�H�O�L�D�E�O�H�����H���J�����V�H�H���V�X�U�I�D�F�H���Q�R�U�P�D�O�V���U�H�V�X�O�W�V���E�H�O�R�Z��

2) How do we obtain robust predictions?
�| Middle  domains: �&�R�Q�V�L�G�H�U a �V�H�W �R�I �W�U�D�Q�V�I�R�U�P�D�W�L�R�Q�V ���H�[�D�P�S�O�H�V��

�E�H�O�R�Z�� �W�K�D�W are �H�D�F�K �L�Q�Y�D�U�L�D�Q�W �W�R a �S�D�U�W�L�F�X�O�D�U �F�K�D�Q�J�H �L�Q �W�K�H �L�Q�S�X�W��
�L�P�D�J�H�����H���J�����E�U�L�J�K�W�Q�H�V�V����

�| Learn the mappings: T�U�D�L�Q a �P�R�G�H�O �I�U�R�P �H�D�F�K �P�L�G�G�O�H �G�R�P�D�L�Q �W�R��
�W�D�U�J�H�W �G�R�P�D�L�Q�� �$�O�V�R �H�V�W�L�P�D�W�H �W�K�H �X�Q�F�H�U�W�D�L�Q�W�\ �E�\ a �V�L�P�S�O�H��
�S�D�U�D�P�H�W�H�U�L�]�D�W�L�R�Q���R�I���W�K�H���R�X�W�S�X�W�����X�V�L�Q�J���D���O�L�N�H�O�L�K�R�R�G���O�R�V�V��

�| Uncertainty-guided merging: �(�D�F�K �P�R�G�H�O �Z�L�O�O �F�R�Q�W�U�L�E�X�W�H �W�R �W�K�H��
�I�L�Q�D�O���S�U�H�G�L�F�W�L�R�Q���E�D�V�H�G���R�Q���L�W�V���F�R�Q�I�L�G�H�Q�F�H��

3) Avoiding overconfident predictions
�| Uncertainty estimates  under distribution  shifts are poorly 

calibrated: �0�R�G�H�O�V �R�X�W�S�X�W �S�R�R�U �S�U�H�G�L�F�W�L�R�Q�V �Z�L�W�K �K�L�J�K �F�R�Q�I�L�G�H�Q�F�H����
�7�K�L�V���U�H�G�X�F�H�V���W�K�H���T�X�D�O�L�W�\���R�I���X�Q�F�H�U�W�D�L�Q�W�L�H�V���D�V���P�H�U�J�L�Q�J���Z�H�L�J�K�W�V��

�| Calibration: We �S�U�R�S�R�V�H��sigma training as a �F�D�O�L�E�U�D�W�L�R�Q �V�W�D�J�H �W�R��
�D�O�O�H�Y�L�D�W�H �W�K�L�V�� �,�W �H�Q�F�R�X�U�D�J�H�V �W�K�H �P�R�G�H�O �W�R �R�X�W�S�X�W �K�L�J�K �X�Q�F�H�U�W�D�L�Q�W�L�H�V��
�Z�K�L�O�H���N�H�H�S�L�Q�J���S�U�H�G�L�F�W�L�R�Q�V���I�L�[�H�G��

6) Key takeaways
E© �0�L�G�G�O�H �G�R�P�D�L�Q�V �S�U�R�P�R�W�H �H�Q�V�H�P�E�O�H �G�L�Y�H�U�V�L�W�\ �D�Q�G �U�H�G�X�F�H NN 

�W�H�Q�G�H�Q�F�\ �W�R �O�H�D�U�Q �I�U�R�P �V�X�S�H�U�I�L�F�L�D�O �F�X�H�V�� �0�D�Q�X�D�O �K�D�Q�G�S�L�F�N�L�Q�J �L�V��
�Q�R�W���U�H�T�X�L�U�H�G�� �7�K�H�\���D�G�G���Q�H�J�O�L�J�L�E�O�H���F�R�P�S�X�W�D�W�L�R�Q���R�Y�H�U�K�H�D�G��

E© �8�V�L�Q�J �X�Q�F�H�U�W�D�L�Q�W�L�H�V as �Z�H�L�J�K�W�V �V�L�J�Q�L�I�L�F�D�Q�W�O�\ �R�X�W�S�H�U�I�R�U�P�V�� 
�X�Q�L�I�R�U�P�O�\���D�Y�H�U�D�J�L�Q�J���W�K�H���H�Q�V�H�P�E�O�H���S�U�H�G�L�F�W�L�R�Q�V��

E© �7�K�H �S�U�R�S�R�V�H�G �P�H�W�K�R�G  �L�P�S�U�R�Y�H�V �U�R�E�X�V�W�Q�H�V�V �I�R�U �V�H�Y�H�U�D�O �W�D�V�N�V��
�D�Q�G���G�D�W�D�V�H�W�V���X�Q�G�H�U���X�Q�V�H�H�Q���D�G�Y�H�U�V�D�U�L�D�O���	���Q�R�Q���D�G�Y�H�U�V�D�U�L�D�O���V�K�L�I�W�V��

E© �3�H�U�I�R�U�P�D�Q�F�H���R�Q���F�O�H�D�Q���G�D�W�D���L�V���Q�R�W���V�D�F�U�L�I�L�F�H�G����           

4) Results for adversarial distortions
E© �,�P�S�U�R�Y�H�G���U�R�E�X�V�W�Q�H�V�V���W�R���D�W�W�D�F�N�V��without �D�G�Y�H�U�V�D�U�L�D�O���W�U�D�L�Q�L�Q�J

5) Results for natural distortions
E© �1�R�W�D�E�O�H���L�P�S�U�R�Y�H�P�H�Q�W�V���H�V�S�H�F�L�D�O�O�\���L�Q���I�L�Q�H���J�U�D�L�Q�H�G���U�H�J�L�R�Q�V

E© �7�K�H �U�H�V�X�O�W�L�Q�J �X�Q�F�H�U�W�D�L�Q�W�L�H�V �K�D�Y�H��
�V�W�U�R�Q�J�H�U �F�R�U�U�H�O�D�W�L�R�Q �Z�L�W�K errors 
�I�R�U��unseen �F�R�U�U�X�S�W�L�R�Q�V��ZY
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{exp( ŝi )} K

i=1

Input
x

        

RGB Surface Normals(re)Shading
�2�X�U�V�*�U�R�X�Q�G T�U�X�W�K�*�U�R�X�Q�G T�U�X�W�K �*�U�R�X�Q�G T�U�X�W�K�'�H�H�S���(�Q�V�H�P�E�O�H�V�%�D�V�H�O�L�Q�H�2�X�U�V �'�H�H�S���(�Q�V�H�P�E�O�H�V�%�D�V�H�O�L�Q�H

�6
�K

�L
�I�

W
���

,�Q
�W

�H
�Q

�V
�L

�W
�\�

���
�6

�K
�L

�I�
W

���
,�Q

�W
�H

�Q
�V

�L
�W

�\�
���

�6
�K

�L
�I�

W
���

,�Q
�W

�H
�Q

�V
�L

�W
�\�

���

Depth
�2�X�U�V �'�H�H�S���(�Q�V�H�P�E�O�H�V�%�D�V�H�O�L�Q�H

�6
�S

�H
�F

�N
�O

�H
���

Q
�R

�L
�V

�H
���

Z
�L

�W
�K

���
L�

Q
�F

�U
�H

�D
�V

�L
�Q

�J
���

L�
Q

�W
�H

�Q
�V

�L
�W

�\

S
hi

ft 
In

te
ns

ity
 2

S
hi

ft 
In

te
ns

ity
 5

Deep EnsemblesAfter sigma training
Prediction UncertaintyRGB

Before sigma training
Prediction Uncertainty Prediction Uncertainty

���������������������������

Q
ue

ry
 Im

ag
e

G
ro

un
d 

Tr
ut

h

Clean input (Intensity 0)
Distorted 

(Defocused Blur, Intensity 2)

Pr
ed

ic
tio

n

Distorted 
(JPEG Compressed, Intensity 2)

Distortion Intensity

E
rro

r


