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Motivation

« Human hand plays a fundamental role in our daily lives, enabling us to interact with and manipulate
objects in a versatile and precise manner.

« Hand loss limiting the capability of performing working, social, and daily living activities!'l.

[1] Cordella F, Ciancio A L, Sacchetti R, et al. Literature review on needs of upper limb prosthesis users[J]. Frontiers in neuroscience, 2016, 10: 209.



Motivation

* The current prosthetic hand usually controls the « Some methods predict the grasp type according to
fingers by mapping EMG or EEG signals, which can image contains the object, which is not closed-loop
be affected by electrode shifting, muscle fatigue, etcll. and only has limited grasp typel?.
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 Human-assisting Dexterous Grasping: train a policy to control the robotic hand’s finger autonomously
in a closed-loop manner, to assist human in grasping diverse objects with diverse grasp poses under
diverse human movement trajectories.

[1] Zandigohar, Mehrshad, et al. "Multimodal fusion of emg and vision for human grasp intent inference in prosthetic hand control." arXiv preprint arXiv:2104.03893 (2021).

[2] Ghazaei, Ghazal, et al. "Deep learning-based artificial vision for grasp classification in myoelectric hands." Journal of neural engineering 14.3 (2017): 036025.



Motivation

Human-assisting Dexterous Grasping
Agent Centric

How to grasp? When to grasp?
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[11 Qin, Yuzhe, et al. "Anyteleop: A general vision-based dexterous robot arm-hand teleoperation system." arXiv preprint arXiv:2307.04577 (2023).
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Method
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How to grasp: Primitive Policy
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When to grasp: Residual Policy



Comparative Results

60 80 75.4 75.1
Edl 68.2 3 68.1
70. .
70 - s 70 1 | RS
50 1 60.3 60.2
4..56.5 4
_ 60 i 01 40
X 40 :
< sod | [45.943.8 Al Jaz2 504 4 5 | r. 47.1
w0 ~"40.5
m .
Y 30 a0d | | 204 8 { }
¥] ; ,
a 20 :
- i = o 4.. . 126.2
20 4 30 : ':E 30
«— Ours : :
ILAD 20 1 | 125" | : 2011
10 1 IBS : : g 10.2
PPO 104 : 10 1 '
0 - PPO(Goal) :
T T T L T T O I L] 0 T L)
0.0 0.2 0.4 0.6 0.8 1.0 T Success (%) T Posture (%) T Success (%) T Posture (%)

Samples (x107) Seen category unseen instances Unseen category instances

Seen Category Unseen Category
Tran(cm) | Rot(rad)]  Tran(cm)] Rot (rad) |
PPO(Goal) | 2.6214+0.415 0.589+0.038 2.537+0.2096 0.543+0.040 Stabi"ty on seen category unseen instances
PPO 2.74540.168  0.99440.045 2.77140.254 0.563+0.039 .
IBS 265310050 05722000 2590110 0520.00;  and unseen category instances
ILAD 2443410042 0.54840.027 2.93440.101 0.51540.022
Ours 213140138 0.44910020 212710165 0.428. 029




Qualitative Results — Comparison with Baselines




Qualitative Results — User-Awareness of Our Method
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Real-World Experiment
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a) real-world setup

b) real-world experiment demonstration
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Thank for your watching!

https://sites.google.com/view/graspgf
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