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The mismatch between the simplicity and singularity of 
language and the diversity and complexity of videos

Goal of the work:
Bridge the gap between 

language instructions and video 

content for embodied agents, 

enabling more effective 

decision-making.



Overview framework of DynaMind

DynaMind consists of three core modules:
a) Video Dynamic Abstraction – transforms the input video into a compact dynamic representation.
b) Video Dynamic Reasoning – predicts the future evolution of the dynamics.
c) Dynamic-Guided Action Decision – uses the predicted dynamics to infer the corresponding action sequenceg. 



To abstract a video into dynamic representations, we propose an adaptive FrameScorer 
that assigns importance scores based on semantic consistency and visual saliency.

Visualization: Abstracted dynamic representations convey key video information.



Performance comparison



Ablation and efficiency experiments

DynaMind capture the correlation between 
dynamics and language.

The learned dynamic representations can be 
used to perform new tasks



Conclusions

• We introduce the DynaMind framework, which abstracts video content into dynamic 
representations and aids decision-making through dynamic reasoning, thus reducing the 
mismatch between language and video.

• We design a dynamic abstraction module with an adaptive FrameScorer to convert 
video into compact, expressive dynamic sequences, followed by a generation module to 
generate future dynamics and a decision module to predicts appropriate actions.

• We empirically demonstrate DynaMind’s effectiveness and generalization capabilities 
across various simulation experiments, provide visualizations of abstract video dynamics, 
and confirm its effectiveness in real-world tasks.
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