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1. Single-frame masking is unreliable in 

visual RL.

2. Ambiguous backgrounds can confuse 

task-relevant segmentation.

3. Temporal cues help distinguish agents 

from distracting visual content.

Motivation

[1]Du, Weicheng, et al. "TSTM: Temporal Segmentation for Task-relevant Mask in Visual Reinforcement Learning Generalization." CVPR 2026.                                             https://github.com/sduwcdd/tstm

Goal: learn more reliable task-relevant masks from observation sequences.

https://github.com/sduwcdd/tstm


TSTM Framework

[1]Du, Weicheng, et al. "TSTM: Temporal Segmentation for Task-relevant Mask in Visual Reinforcement Learning Generalization." CVPR 2026.                                             https://github.com/sduwcdd/tstm

key components：
• Temporal segmentation

• Invariant learning

• Policy consistency

https://github.com/sduwcdd/tstm


Temporal Segmentation Network

[1]Du, Weicheng, et al. "TSTM: Temporal Segmentation for Task-relevant Mask in Visual Reinforcement Learning Generalization." CVPR 2026.                                             https://github.com/sduwcdd/tstm

key components：
• Encoder: extracts spatial features from sequential observations

• ConvLSTM: captures temporal dependencies across frames

• Decoder: predicts more reliable task-relevant masks

Temporal modeling improves segmentation reliability under visual ambiguity.

https://github.com/sduwcdd/tstm


Optimization Objectives

[1]Du, Weicheng, et al. "TSTM: Temporal Segmentation for Task-relevant Mask in Visual Reinforcement Learning Generalization." CVPR 2026.                                             https://github.com/sduwcdd/tstm

Teacher / Student Segmentation

• We first train a teacher segmentation network and 

distill it into a lightweight student for efficient inference.

Invariant Representation Learning

• Align masked representations of original and 

augmented observation sequences.

Actor Update with Policy Consistency

• The actor is optimized with standard SAC objective 

plus a policy consistency term between original and 

augmented masked observations.

INV loss acts in representation space, while policy consistency is added to the actor objective.

https://github.com/sduwcdd/tstm


Learning curves on DMC-GB under the 
video easy setting

TSTM achieves the best average return on DMC-GB benchmark.

Learning curves on DMC-GB under the
video hard setting

Experiments

[1]Du, Weicheng, et al. "TSTM: Temporal Segmentation for Task-relevant Mask in Visual Reinforcement Learning Generalization." CVPR 2026.                                             https://github.com/sduwcdd/tstm

TSTM consistently outperforms prior visual RL baselines on most tasks.

https://github.com/sduwcdd/tstm


Experiments

Ablation Study Visualization

[1]Du, Weicheng, et al. "TSTM: Temporal Segmentation for Task-relevant Mask in Visual Reinforcement Learning Generalization." CVPR 2026.                                             https://github.com/sduwcdd/tstm

⚫ Ablation curves on DMC-GB (video easy).

⚫ Ablation curves on DMC-GB (video hard).

⚫ Ablation results on DMC-GB.

https://github.com/sduwcdd/tstm
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