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Analysis and Systematic Classification of Human Hand Movement for Robot Hand
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The systematic classification method of hand motions, which indicates the minimum mechanism of robot hands,
is suggested. The performance of existent robot hands is not as high as that of human hands because the performance
of existent actuators does not come up to that of human muscle in the same volume. It is important for robot hands to
accomplish aimed tasks with their minimum mechanism. Human hand motions are analyzed quantitatively in
consideration of robot hand mechanisms such as engagement mechanism of DIP joint and PIP joint. According to the
results of analyses, three items, that is, needed fingers, joints which need to be set up actuators and fundamental
movements which we define in this study are got. Moreover, the figure of systematic classification of human hand

movement for robot hand by three items is created.

Key Words: Robot Hand, Hand Motion, Mechanism

1. HREAM
A, aRy FOISHSE ORI, EmOEXEE
WAEB I OHEHEIMER Ry MRS TVWE. ZD
72, AEIOFIREBR LIz 2= "—F 1 ROBFFEHI K
MZITHR TS, L, = "—H iy ROERFIT
HTh7v. 2k, NHOFE L RISREORE- BB E

BEOYA ReHT 5NV FRERESRTOANEDTHS.

T F am—F DENRFE Y 72 0 OMERRITAS A R 2R0,
IO, FEORE-BHEZER LNV KL, 77 Fax
—ZDOEDDIEERREL Y, KT 5. J, AR
EEHELEAY RL, 2BOTVFaxz—252RETSH L
NTERNWD, BOAK BHENRRETSH. ZORMEEiE
RT 2720, LER/NROEEICLY, BROEEELITS Z
ERNEHELIR->TWD. ZNEERT LI, FHREEEZT

IR EDIRDO EOBEHEZRAWA D EHETALEND S.

SFED, AHOFEBECETL2MANRAIRTH D, Fi
BEE P LTeRIEBE AAET 200, Lo, wino
SRIELEMNTH 5720, LER/NROBEEZ B LS8
DIRIEITIT 2> TRV, FHROBBEICER LEoBED
FET D0, Ny RORFHIHEAT I3 R+ Tchsr?. =
DIz, KBFETIE, FHREBEOFRAT X O RICHES
WTFHRBEZEBMICOET L2 LX), a2="=H%1
N RORER/NROWEZ RS Z L 2R ET 5.

2. RN BEORE
D= R—=P Ny RIZIE, 77 F ax—ZOEFEIC X 5
xBTS 57 Ok % BN TFET 5. X, BE 1,
2 AEME Li=b 0, EEOELEMITHE L OWiEE- S5
WA F D X H7- & 0>, DIP B4 PIP B % L CHE @ EdEh
SEEELOREF oD, —F, FEBLOERICHKZH

Adduct-Abduct
Fig. 1 Fundamental movements

G, BRI ETHEA LAY R HD. 207k,
R CHEOAEL LS IZBHEEZHFTD 2 2O KThH, 7
FEZ FHREMEOTREENR U & 1XBR & 220, AWFFETIE, Fig. 1
RG22 oD HEAEER L OV Fig. 2 1R T 3 DO BERABEL
[FEAREERE) & ERT S, THT ) B TWEE- 465 13,
BEOEERENCEY | 2OT VFaxz—X THEEE 2D
v RORLIERNZENETHS. 0D, 0 2 22K
MIEL EFRT D, T, THUMT TR B Y ki)
WX, THF ) o B HER X OB ISR ONEEIZ X 0 ATEE L 72
Lz, WEARSEL EHT S, 15, HHER X OEASE
ZYART D Z LISk, v RRNERAEER FEEEL, D
RVEOAE - BHEETITW I 2RO L DONG, %< DIFD
FE-HHEZETLEROLD~LEEETS. DX DI,
FHEMETEHMICIREL TV E, £ TOFEHET 1 >0

ERERLTEZBZOND., Z072), FHEIMEZITOR TH
WANEDHLIE], (77 Fax— 2 2RETHUNEDHD

REEINLE ) LY TEEAREER) © 3 HEZRDLZ LIk
Y, ERE X MEROFIREER OBFRE RHL, £@ToF
FEMEL BRSO ET S 2 LN ARECH B, FIEEIEDE
B L OISV T I NG 3THAZRETDH 2 LD,
ERN IR EEITO Z ENRTE D,

3. FEREORNTEIURBNSE

FHREMEL LCHHIT 2 2 27 & LTI, TERIFZEND 39
OB EEMEERE LW, BRE LRI EEAE A A
V5 728, Immersion #E840 CyberTouch 35 X ONEIRIZ X 2 FHfll
%#17-7-. CyberTouch i, FIEDORIHIA 45T 57 —%
Ja—7Tl%. AR TIE Fig. 173 B E ORI A17
ST ARFHEREEICEIT D CyberTouch D FFHHIFEZEII R K
4.89° ThY, Bio#hx ORI+ THD Z & 2R L.

Roll Up
Fig. 2 Quasi-fundamental movements

Rub Up

[No. 07-2] Proceedings of the 2007 JSME Conference on Robotics and Mechatronics, Akita, Japan, May 10-12, 2007
2A1-E01 (1)



—— Thumb TM
—&— Thumb MP
60 Thumb IP

—¥— Index MP
—o— Index PIP
—+— Index DIP

—=—— Middle MP

Middle PIP

Middle DIP

Ring MP

Ring PIP

Ring DIP

Ring MP abduction
Pinky MP

Pinky PIP

Pinky DIP

Joint angle [°]

20

Time step

Thumb TM abduction

Index MP abduction

Pinky MP abduction

Fig. 3 An example of measuring result “Small Cylinder Rotation”
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Fig. 4 A part of systelmatic classlification
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