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Motivation
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Reconstructing when dataset has
changed?
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Reconstructing when dataset has
changed?

Input Qutput
714323¥2/0¢ [ T~< -]
IR 2 OFYYEF \ NN~ < =7 I /

- - - - Code A - —
D é v i IZ;.‘ ‘E)n_? I 3 ] \\ !_ \ /‘7_ \\\ ode /// _f\ / —\ ff H
A0/ 04296 kL3 N I AN I I N A I AN B Y
£ & oanA — ) = N = NN NS N
] '{7 Y3 Ue 2O 3 }"r _______ - )f - ( L \< )/ L] ) - \< [ -
H&230+25¢ 6 I A B AN AN o A N S A Bl L
37085 ¢gdo0rs/ H f\.\_// \ s - N\ L7 \_;f\ -
ER9431+1576 ) L N RN AN B e
4718393056 / s T i ISR
33036 4+072HEK -~ T~
N Y \ J
Images from MNIST dataset g s
Encoder Decoder

Autoencoder cannot handle the distribution shift



Projection 101: How do we project onto a

manifold?

A: Encoder + decoder model
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(direct inference)
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B: Extrinsic Mapping onto the manifold
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In-direct inference: PGD optimization 3;;5‘;;

2" = arg min ||Y — g( |

Final prOJectlon is given by A - Rd

g(z*) Mlnlmlze decoder output

Projected Gradient Descent: Walking in the latent space to
minimize projection error



Why is it not robust?

Take a simple example where the image to be projected is corrupted in an unknown fashion:

Y — F(Y)

2" = arg min HF?(Y) —G(2)|]

~cR?

Unless the loss function is robust to the corruption “F”, this optimization will fail.



Examples from the face manifold
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How do we make it more Robust?

The unknown corruption is causing the issue, so we can try to estimate it.

ey

25 f = argmin ||F(Y) = £(G(2))]]
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Final projection is given by A shallow neural network is

g ( z*) “trained” to estimate the corruption



Robustness
Experiments
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(b) Robustness to scale
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(d) Projections under missing context
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