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Background

 World model-based reinforcement learning

Environment
Interaction

Learned
World Model

Planning by
Latent Imagination

 Learning latent dynamics for planning and decision-making;
 Generating ``imagination trajectories”for agents to learn behaviors.
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Motivation

 Cognitive Science

 Human infants naturally focus on dynamic object interactions to infer 
fundamental principles of their surroundings;

 Rewards are predominantly influenced by the dynamic parts.

Atari 100k – Pong/Krull • Conventional world models process 
observations holistically;

• Designing a world model focus on the key 
dynamic features and temporal information.
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Method

 DyMoDreamer

 Prioritizing dynamic features through inter-frame differencing mask;
 Integrating a dynamic modulation mechanism into RSSM;
 All components are trained jointly without separate modulator training. 

Differential Observation
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Prediction Loss Dynamic and Representation Loss Divergence Regularization
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Method

 More Efficient Imagination

 DyMoDreamer highlights the dynamic features, exhibits less hallucinations 
during the imagination reconstruction than vanilla DreamerV3.
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Results

 Performance

 DyMoDreamer surpasses baselines on the Atari 100K,  DeepMind Visual 
Control, and Crafter benchmark.



9

Ablation Studies

 Removing Dynamic Modulation

 Simply appending differential observations fails to direct the world 
model's focus toward dynamic patterns.
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