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New Task:  Dynamic Object Grasping and Articulation2

▪ Two hand manipulation

▪ Grasping & Articulation

▪ Expensive to capture

Hand States Object State Contacts & Forces

Output: A whole motion sequence that brings an object to target 7D pose

Approach Grasp Relocate Articulate Articulate

Imitate
reference pose 

[2] 

Setting: Non-stationary Object + Two Hand Collaboration

Goal: Collaboration+ Precise Wrist Motion 

𝑟 = 𝑟𝑖𝑚𝑖𝑡𝑎𝑡𝑖𝑜𝑛 + 𝑟𝑡𝑎𝑠𝑘

𝑟𝑖𝑚𝑖𝑡𝑎𝑡𝑖𝑜𝑛 = 𝑟𝑝𝑜𝑠𝑒 + 𝑟𝑐𝑜𝑛𝑡𝑎𝑐𝑡 + 𝑟𝑟𝑒𝑔

𝑟𝑡𝑎𝑠𝑘 = 𝑟𝑚𝑜𝑣𝑒 + 𝑟𝑎𝑛𝑔𝑙𝑒  
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Generated Motion with a Noisy Reference Reconstructed from a Single RGB Image 

* indicates equal contribution

Challenge: Expensive capture → Limited 3D motion data

Question: Fluent and natural motion with limited available data?

Question: Precise wrist & finger control 
                   + collaboration without affecting each other?

Inaccurate wrist motion Inaccurate finger motion

Challenge: Two hand manipulation + Two kinds of motions
                      → Difficult control (Can easily affect each other)

Setting: Stationary Object + Individual Hands

Goal: Simple Interaction + Precise Finger Motion 

Correspondence

References

Comparison to SOTA

[1] Christen et. al, “D-Grasp: Physically plausible dynamic grasp 
synthesis for hand-object interactions”, CVPR 2022

[2] Fan et. al, “ARCTIC: A dataset for dexterous bimanual hand-
object manipulation“, CVPR 2023

▪ Higher success rates 
(articulation & new task)

▪ Smaller errors

New Task

Suc. T: Task success rate
Suc. G: Grasp success rate
Suc. A: Articulation success rate
PE: Position error
AE: Angle (orientation) error
AAE: Joint angle error
SD: Simulated distance

Complete
the task

ഥ𝜔, 𝜔: target and current object joint angles

ഥ𝒙, 𝒙: target and current link positions
ഥ𝒒, 𝒒: target and current finger joint angles

ത𝒄: target contact vector of each hand link

𝒇: current force vector of each hand link

𝐿: number of hand links

𝑚0: object mess

ሶ𝑻: hand linear and angular velocities
ሶ𝜴: hand linear and angular velocities

𝒑0, 𝒑: object initial and current positions

Inputs: Target + References + States

Target 7D Object Pose A Pair of Grasp Reference Poses [2] 
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