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Existing frameworks

d  Superior to reconstruction-based

d  Focus on temporally-predictable /
information

0  Optimal-control perspective x

Q  Not applicable for RL problems
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Existing frameworks
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Temporal Predictive Coding
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Temporal Predictive Coding
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lgnoring Unpredictable Information

Lemma 1. Consider an optimal encoder and reward predictor pair (E*, R*) where

argmax I (E(O;); E(O«),A) = E*
E

Dz (p(r: | o) [|[R* (re | E* (01))) =0

Let m(a¢|E*(0<¢),a~¢) denote an E*-restricted policy whose access to the observations O is restricted by E*
Then there exists no encoder E' where the optimal E*-restricted policy underperforms the optimal (E*, E')-

restricted policy 7, (at|E* (0<t), E' (0<t), a<t).

In other words, any information discarded by an optimal encoder under TPC objective is not helpful for control, or

provably task-irrelevant.
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Experimental results

Standard Deepmind control tasks
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Experimental results

Deepmind control tasks in natural background settings
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Experimental results

Ground-truth M Ground-truth

Dreamer
Dreamer
SPC
TPC TPC

Reconstruction in the Reconstruction in the
random background setting natural background setting



=
Paper Link

Tung: v.tungnd13@vinai.io @tungnd_13
Rui: ruishu@stanford.edu @_smileyball
Tuan: v.tuanpa36@vinai.io


https://arxiv.org/abs/2106.07156

