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DRL requires expert rewards.               BC requires action-labeld expert trajectories.

  -- They are expensive and even unavailable in some domains!

Videos are a kind of supervisory information that is much easier to obtain.

  --Current sota methods cannot balance performance and efficiency!

Is it possible to balance the effectiveness and sample efficiency in 
visual policy learning, where only videos are accessible supervisions?
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BCV-LR efficiently learn policies from action-free videos in reward-free environments.

To the best of our knowledge, our work for the first time demonstrates that videos can support 
extremely sample-efficient visual policy learning, without the need for expert actions or rewards.
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BCV-LR addresses ILV problem by estimating the expert actions contained in the 
videos. The predicted actions are used to obtain a policy through behavior cloning. 

It contains two stages: an offline pre-training stage and an online finetuning stage. 
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1.1  BCV-LR first pre-trains a self-supervised visual encoder f over the videos, 
aiming to extract the action-related information from raw pixels and thus 
alleviating the learning difficulty for both action prediction and policy cloning.
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1. offline pre-training

For procgen

For DMControl



1.2  Based on the pre-trained latent features, BCV-LR employs another trainable 
world model w along with the latent action predictor p, optimizing a dynamics-
based objective in an unsupervised manner. This aims to obtain the latent actions 
between consecutive video frames.
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2.1  In the online stage, BCV-LR fine-tunes the latent actions with the pretrained 
world model w over the collected reward-free transitions, aligning latent actions to 
the real action space via a latent action decoder d.
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2. online finetuning and policy learning



2.2  Simultaneously, BCV-LR trains a latent policy pi that clones the latent actions, 
which shares the latent feature encoder f and latent action decoder d to interact 
with the environment. This enriches collected data for further latent action 
finetuning, resulting in an iterative improvement. Note that f, pi, and d together 
form the final policy of BCV-LR.
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Results on 16 discrete Procgen tasks. Compared with state-of-the-art ILV and RL 
baselines, BCV-LR achieve much higher sample efficiency.
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Results on 12 continuous tasks (DMControl and Metaworld). Compared with state-
of-the-art ILV and RL baselines, BCV-LR achieve much higher sample efficiency.
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Thanks for your patient watching!
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