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Tendon-driven Adaptive Robot Hand

Yu Hong-Seon!, Kim Min-Cheol?, Song Jae-Bok '

Abstract

An adaptive robot hand (AR-Hand) has a stable grasp of different objects in unstructured

environments. In this study, we propose an AR-Hand based on a tendon-driven mechanism which
consists of 4 fingers and 12 DOFs. It weighs 0.5 kg and can grasp an object up to 1 kg. This hand based
on the adaptive grasp mechanism is able to provide a stable grasp without a complex control algorithm
or sensor system. The fingers are driven by simple tendon structures with each finger capable of
adaptively grasping the objects. This paper presents a method to decide the joint stiffness. The adaptive
grasping is verified by various grasping experiments involving objects with different shapes and sizes.

Keywords: Robot hand, Adaptive grasp, Under-actuated mechanism

1A

riu

52 Yt YEIO] 2ROl A1 Hooy Wal MEEI, AHjA
229 Y X B0 YOiET UL ol W2t Cyt EXE
OYNOR MAY 4 QI 2R WCQ| WeAYo| TSI ULt
UECle J3m T Mg 2RO WOHYNE 4 MEEY
AL J2jme| FQ AN REo| U
SfLje WEOLS ML oo M2 o JYHL Ciopet By
1t e EAIE LA B 0| ARtso|Tt,

MaA Algel 23 2o LYt AL Of= o o {3
22 WEO| DSt B2 A SYEQUCL YuMoE 2

1

E 31 oYY 2o

HI

o gL T FAH

= o=

Z JAFHN, o/F 2T Ao oY

Received : Aug. 4. 2014; Reviewed : Sep. 1. 2014; Accpeted : Oct. 27. 2014

¥ B ATE 201 v dznehiel Aor dRdTAwe]
2|18 ol 8% 7] Z2ATAFA Q. (NO. 2007-0056094)

T Corresponding author: Mechanical Engineering, Korea University, Anam-
dong, Seongbuk-gu, Seoul, Korea (jbsong@korea.ac.kr)

1 Mechatronics, Korea University (gajest@korea.ac.kr)

2 Mechanical Engineering, Korea University (baller@korea.ac.kr)

Copyright©KROS

ot A AJARD S0 A0 2L1EES TRE O QENC
A9 &3 gAIOHY 51 2718
Hand“l= 35719] ZQt o

2

HU

2 4= Ush/MIT
} ATOICIE T ALEIO] F 33AIRES X
=0 J30 W AR AT MY 5§ WM Y ZyE M
N T B2 AN ATOIOIEIE O §010 AIFT FAIRH B2
U 945 01 SN | AJAHO] 0|3
I ESE Aol 23f QAISH 3| 579 2L
O % 27U 3 HEe| BLDC HEQ U™ EJMAM N
Zo= 6% WEI AT BAES UL T e
Stanford/JPL. Hand™, KITECH Hand® SKKU hand™, 2|1
UB hand® St o] Cgiig) 25 MCL e AIAQ 7o)
O[E{E AISOIDE CYSt UCQ S JAUY 4= YN, 8
WO Aol AT L WO AATO| QoI F3, &2 WY
I YT NAROR QI% 2 NEYOR QIole 2R HET
43 BEA 2 ofa U

2 YN Y4 BNE BUNOS LNY & U= N
T} guo| WYSD Q. 2R WSO W HHL N

EIC}. DLR Hand

MR R

) 2

—_—

B
re

-]

[ =

=



2 29 AFOIOEE Y= BF IF WHYS(under-actuated

mechanism) T[gIe] 2R ACLE KA AZOJO|E Of4
THOR M| WOl ¥8Y0l $40HP of
S 2% WCE 9ojo] T HHYZY YT e HHYZ
OF EREC. QENQ oojo] XY BE IF HHYZY 2

g #ic = SDM Hand™, THE Second Hand™, SPRING Hand™,

ofoE R2

7131 MANUS-Hand™ 50| 9131, 33 Tjute] Gyg~el 2
SIC2= LARM hand™ 50| Qict. 33 &9 24 MEL
oo AZ H|Bfo] AESO| AFEC FHET Tt ST o)
HUZS EQE o, SN ¥l m2t MY A (adaptive
grasping)g 9%t HHYZS TUOIY HUY FFO| FH2 H
F2 RED 131 YOIoIF 0|88 25 AF HHYZSY M
Y EX W= MY NS AN oo B2 2Y EFY
QO[O ArESIDE It HAIL, OFY T 22 ZAT} A

B =20IA oMt gojo| e
Robot Hand, AR-Hand)= 18 2|, A% 91E, 12171 &
5 7% DE YCQ| DU HO ORI ¥ 4 ULt 41
5 %

4TYZ F49E AR-Handis QO[OIE o

S ONC (Adapiive

HO
1o
-4

42 Ol UG ZYeINE MY UEY T
2o Cjolo] MHIILL IYYME B Ao LE AR-
Hande 273} AHIS AHOY o] 40N, 430N AR
2 MY D it YT 7Y SNE QPYROR Mol A
E

2 F19 M2 AR-Handg 52 HFUC. ORIYRE, 5

8 8iC(AR-Hand)

F4E 85 35 (under-actuated) 2 HHYZY
2R WO BB WTITE A0 AIAT

Fig. 1. Action process of the coupled two joints of the finger: (a)

at rest, (b) when the first joint rotates by , and (c)

adaptive grasping ™.

Figure 1(a)} 2o| 271=e| ¥ 19]
Fig. 1(b)2}
Ol oM M9l oo QWY S KAIF oMMy T} 133
Fig. 1(0)2} o] ojo| 3 10 EAle} HEOMY E, Fig. 102
To| W&ol ojofN FI 12 TEI, SHL WA 9
¥ 27 N QM| SHE BMT Eo| YNOE 2HE
QL

Of2pA AR-Handis Fig. 2()9 2°| Sfe BNl ¥$ B 1
& MO I 29f 32 o] YMO OO AT BoZ
SME INY 4 U0 TE Fig 20)% 2o 52 EMY Fig
202 To| YN YA EMT WY AT Y WA HEol
o SNE LM T 4 A Oj2t T
Hand EMI9] OJA|] Aol Tjo] A% WAE o oD
2 EM] CIort B4l Lo Q9! TR ol

EMet BEON Mel=

20| W 10] ST YTO], W 2= N WRj &

+»

0] 54 WY JYH AR



260 ZRuR =2A HoA MUY (014.12)

Fig. 2. Adaptive grasping of AR-Hand: grasping (@) a thin object,
(b) a round object, and (c) a rectangular object.
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Table 1. Specifications of AR-Hand
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Number of motors 4
Motor type 3W DC motor
. Finger length: 100 mm
Size
Palm: 80 mm x 70 mm x 48 mm

Weight 0.5kg
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