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Overview



Contributions

• We introduce UniHM, the first unified, language-conditioned framework for dynamic dexterous hand 
manipulation beyond static grasps directly from images and open-vocabulary instructions.

• We introduce a unified codebook with cross dexterous hand consistency that maps heterogeneous hand 
kinematics into one discrete action lattice and decodes tokens into hand-specific joint trajectories, which 
enables direct token reuse and transfer across robotic and anthropomorphic hands.

• We employ a tailored physical-guided refinement stack that fuses a generative hoi prior shaping feasible 
pose manifolds, a temporal prior enforcing smooth velocity–acceleration profiles and retime-aware 
consistency, and contact-aware dynamic trajectory optimization to optimize the generation result.

• Our framework eliminates the dependency on expensive teleoperation data by learning dexterous 
manipulation skills from human videos. This paradigm achieves robust generalization to unseen scenes 
and instructions, significantly lowering the barrier to developing dexterous manipulation systems.



Pipeline



Experiments(Main Result)



Experiments(Real-World Experiments and Ablation Study)


