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Fabric Grasping using Robot Hand with Closing and Approaching Coordination Mechanism
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This paper proposes a gripper with closing and approaching coordination mechanism for grasping
fabrics. During fabric grasping. fingertip position should be close to a fabric to maintain the contact
between the fabric and the finger. Current soft grippers lose the contact due to the deformation of the
fingers. We propose a closing and approaching coordination mechanism so that the fingertips maintain
the contact with the fabrics despite of the fingertip deformation during grasping. We experimentally
demonstrate fabric grasping using the proposed grippers.

Key Words: robot hand, mechanism, fabric

1 W=

HAEDH@A BRI T, EEH o Ry P2 ERLT
B, ZHEEHLZORY b2V v PRI TWS. L L
WIEIROYIEZ 8§ 5 Z L 3NEETH D, 2 e mlfEIc T 5 0
Ry "AY FORFIED Z DiEA TR, EERICHEEZITD
Pl BB B — 5T, B E F N SRR X T 2%
MRS D T 272 L IITEER T, A ToTWnWa Z it
AYTHB. LINRoTT LI, KT, 7V —=> 7 Bk
CHEGG RS ERTE, AOFEEE->TWE Ry b
DEA, HEL2HEL kKD BN 5.

AT, HOE, EME 325 2 THAL 2% T
- BES ) BIRICHEE L, fEEREENLT 2 2 2HE T 5. %
T, EBRES ) X RN, 770 v XNEEF-RE Z Ik o
THUT 3270 v ZHFE L. LELGERIERT 258, Uy
NREUCZE B, 7V v "B SEEN T L EWERTE .
L7z THEZf-727 7 Faz—XEaRy bV RITHA
Rz &ko T, RO 7Y v R i OHEMEHEOZ LI
X o THOEF;, Ei A4 5.

2 wiEFof-HDnT )y

B WBIRE LTWE 2205, 2 WG THAAA TR
T EHER LD S TUAAATIERT 2 HIRIEIEFICHEE & 2
3. EUEI & EE L, fOEMOEWRIE DR X D
TP LN e o, A BEEOMZIERT 2 Z 2 IGEH LW,
o TZZTRIZY vy i DBIOEEERfio THE Y v R
ONENZEE T DAATHERT 2 HEEEZS. 7)) v ROFM
2 VaryTTETWEED, R EFELRTV. FK
10 &5 HEOKZ LA MM Z LTE H NHENCEEE L
TRAL%. Z7V vy NOREXXEZRSOm, HX% 50mTH 5.

Fig.1 Structure of a gripper
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Fig.2 Principle of a gripper
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Fig.3 gripper position during opening and closing
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Fig.4 Rack-and-pinion principle
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Fig.5 Structure of a robot hand with closing and ap-
proaching coordination mechanism
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Fig.6 Closing motion of robot hand
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Fig.7 Grasping experiment using gripper alone

FRIATH D EEIENE 2 N =0 Ry by R TR AL DI
FKEEEAT o7z, FEBRFHEEREH R T L5 UR 2Ry bizr
Ry bAY R 1RO 1 2t S XA NEEF L, [EREC
{05 - EETE DN I 0DAEMALL /2. EBEREX 8 1R
. AFRRIC Y v SOV L R B L B 720, X F
NESFEL Y v NN E T DAL, KRe LT, iz B
AR - E RT3 e TR

=) )

Fig.8 Grasping experiment using a robot hand with clos-
ing and approaching coordination mechanism
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Fig.9 Grasping position at each height of the towel

Table 1 Grasping experiment results based on the grasp-
ing position at each height of the towel
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Fig.10 Force applied to the fabric by the gripper during
closing
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Table 2 Grasping experiment results using multiple robot

hands
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Fig.11 Grasping experiment using multiple robot hands
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Table 3 Grasping experiment results of polyester fabric
using multiple robot hands
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Table 4 Results of polyester fabric grasping experiment
by sequentially closing the grippers
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Fig.12 Polyester grasping experiment by sequentially
closing the grippers
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