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Research on Autonomous Grasp for the Versatile Underactuated Robot Hand
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(1 . Institute of Intelligent Machines , Chinese Academy of Sciences , Hefei 230031 , China ;

2. Departnent of Automation , University of Science and Technology of China , Fefei 230026 , China)

Abstract : The novel underactuated robot hand can achieve versatile grasp modes with the ingenious mechanism . This paper for

cuses on the problem of autonomous grasp of the underactuated robot hand , and divides the proble m into two processes : autonomous

decision and grasp control . Firstly, the characteristics and grasp modes of the underactuated robot hand are presented. Secondly ,

proper maps between the fuzzy inputs , including grasp task and object features , and the outputs of grasp modes are established us-

ing a fuzzy neural network . According to the grasp modes, the finger orientations are regulated. The control tact based on force

sensor feedback is proposed to impose proper forces on all phalanges to achieve stable grasp . At last grasp experiments validate the

correctness of autonomous decision and control .

Keywords : robot ; underactuated robot hand ; autonomous grasp ; fuzzy neural network

1 5|5 (Introduction)

IR MR ) s e AOPIURAE 55 285K |
g AU I 58 AT R AL & A K i K £
L e S 00 A R A S R
F3% Z RO HIUBCREE B s N R i S 5 4%
AU Z N PN VST veci SR E IR et 8757

UL Y 4k 240t 5 RS AL L
o N AR i & 5 A X8 R i Je K A 23 O e HIU TR
R P AR S PSS B R TR L7 2 a1 7 011
IR AR R Ry 5 6 B iy e v, e =2 38 A TA
BE LT AN S AU D e S 1 i P S 25 8 Hh F
P2 Mot 2R RIGT (RR TR T /7 2

* SEEIE E K A REF AL S B H (50275141) .
WeRE H I 2004 - 04- 15

Ui IS B2 eI DIV G S A o I LS S |V A E
s AR AT S MRS E PEAR N 8022 BT AR
PRI PR ARG AT REVERTK

2 RIKZENTF JIVEF 5 (Features of the underac-
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Fig.l  Underactuated robot hand based on

cone gear differential mechanism
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Fig.2 The shape self adapting underactuated finger
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Fig.3 The parallel precision grasp mechanism
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Fig .4 Switching between enveloping and precision grasp
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Fig.5 Finger location regulation of the underactuated

robot hand for versatile grasp modes
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Fig.6  Main grasp modes of the underactuated robot hand
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Fig.7 Flow chart of autonomous grasp
of the underactuated robot hand

4 PR (Grasp decision)
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Grasp rules for underactuated robot hand
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Fig .8  Fuzzy neural network based on RBF structure
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5 YU HIF1SE 5 (Grasp control and experi-
ments)
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Fig.9 The grasp control frame based on the feedback of sensors
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Fig .10 The signal acquisition circuit of force sensors
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Fig.11  Grasp experiments of the underactuated robot hand
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