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Contextual World Models for Zero-Shot
Generalization
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tl;dr We show that dynamics-aligned representations improve
zero-shot generalization for contextual world models.
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Motivation

Challenge: Adapt to environmental changes
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D realne rV3 Sequence model: h; = fg(hi_1,2¢—1,0:_1)

RSSM Encoder:
Dynamics predictor:
- SOTA model-based approach Reward predictor:
Continue predictor: 7y ~ pg(7y | he, 2¢)
- Struggles with context changes Bottleneck Decoder: O v Palf | By ).
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[Hafner et al. 2019, 2020, 2021, 2025]}



DALI - Dynamics-Aligned Latent Imagination
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Sequence model:  h; = fo(hi—1, 2¢—1, Qt—1),

Encoder: <t ™~ Jo\ <t I ht,otaﬁt)a

.\ Dynamics predictor: 2; ~ pg(2: | hy),
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. Reward predictor: 7y ~ pg(7: | ht, 2¢),
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Continue predictor: 7y ~ pg (7 | by, 2¢),
Decoder: 615 ~ Do (6,5 ‘ ht, Zt).
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|QM Performance - DMC Ball-in-Cup

Interpolation Extrapolation Mixed Regime P(DALI-S-X > Y) (Extrap)
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[Tassa et al. 2020, Agarwal et al., 2021, Prasanna et al. 2024]



|QM Performance - DMC Walker Walk

Interpolation Extrapolation Mixed Regime P(DALI-S > Y) (Extrap)
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[Tassa et al. 2020, Agarwal et al., 2021, Prasanna et al. 2024]



Counterfactual Imagination - Ball in Cup
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Counterfactual Imagination - Walker Walk
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