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Open the lid ! Close the cabinet! Pull the drawer ! Push the drawer !



Overview

Generalize to Open-world Tasks!
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«Grab the power drill. |
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«Use the mustard pottle.
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— ) Training on Closed-set HOI Datasets.




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
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(2) Dexterous Hand Manipulation
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Experiments(Main Result)

Table 1: Main Result on DexYCB

Method MPJPE]  FOL] FPL] FID|  Diversity —
GT - - - - 125.53
TM2T(Guo et al.[[2022) BSa™ 3Goree AT SAnaCT BT
5 MDM(Tevet et al..2023) 8R.06S  3340=1¢ B0~ 5p33Ee 33 ggLe
@ FlowMDM(Barquero et al.[2024) 82.75%%  3]1.24%1» 21 55%0% 48,05+ 6].25%%
MotionGPT3(Zhu et al.[[2025)  74.80%*® 28.76%'5 19.32%07  4335+81m 73514
Ours LAY QR IATUs 3RSt Jdewe QO o
TM2T(Guo et al.[[2022 BA2FET 25 Zy0-Ue 55945% 3] p5ue
£ MDM(Tevet et al.[[2023 g5t Fgpatis pyggem  s5pRsma g GRS
Z FlowMDM(Barquero et al.[2024)  86.13%**  32.67%"*'  24,09%%  51.33%¢ 5821+
S MotionGPT3(Zhu et al.[[2025)  77.93%2  30.55%12 2148108 46,14+ 75,84+
Ours 63.5612* 27.29%¢  13.061°¢ 41.031'¢  42.70%'"
Table 2: Main Result on Oaklnk
Method MPJPE|  FOL] FPL] FID]  Diversity —
GT - - - - 147.40
TM2T(Guo et al.[[2022) 7L08=#  GlI5FE FPFIES JITH0FRE 277 IR0
s MDM(Tevet et al.|[2023) 67.55t20 938+ 3006t 2852204 27542inm
% FlowMDM(Barquero et al.[[2024) ~ 60.74%>% 8543+ 2647%1%  249,08%% 189,547
MotionGPT3(Zhu et al.[[2025)  56.29%2*  79.24*7  23.98+0% 221 10+  247.10%°%
Ours 52730  232%r 19865 204.91F7% 16547
TM2T(Guo et al.[[2022) 733400  1p§ 3TN g5 Ee  SRupREee  g6) ORAes
= MDM(Tevet et al.|[2023) TR0 (129454 4093EIm 395 SREuE  354.034ME
£ FlowMDM(Barquero et al.|2024)  65.39%2¢  101.25%% 36,1474 298.04%12 224 67F4»
5 MotionGPT3(Zhu et al.|[2025)  61.95%2% 9365 2825411 272,69%0 316,58+ 12
Ours SR62Y  B32THY  22.877F 25341F°°  153.280%




Experiments(Real-World Experiments and Ablation Study)

Table 3: Real-World Experiments

Success Rate
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Spl Method Grab Pick&Pl Pull&Push  Open&(Cl
- MDM+Dex-Retargeting 20% 10% 0% 5%
3 MotionGPT3+Dex-Retargeting  30% 15% 25% 25%
- Ours 65 % 50% 60 % 55%
S MDM+Dex-Retargeting 5% 0% 0% 5%
% MotionGPT3+Dex-Retargeting 45% 22% 15% 20%
=" Ours 60 % 35 % 35 % 45 %

Table 4: Ablation Result on DexYCB
Method MPJPE| FOL] FPL.|, FID | Diversity —

G - - - - 125,53

- w/o Depth Input 8547 3341=% 20977 563652 6640

$  w/oMasked Training ~ 73.41%2% 28.22%'5  14.42%0% 4487+ 73,092

' wilo Physical Refinement  65.78%2%* 25 06+'® ]535%0e 33 57414 38 et

Ours 61.40:1:1'93 23'14:i:-:].65 12_15:1:0.24 31'24:i:1_nz 39-62:&1.66
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