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Fabric Unfolding by Pinch-and-Slide Motion Using an Embedded Protruding Rotation
Mechanism on a Finger
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This paper describes an end-effector for unfolding a fabric product by pinch and slide motion. The end-effector is
two-fingered and one characteristic is that a protruding rotation mechanism is embedded to the one side of the fingers.
We find that the protrude prevents the fabric from falling off fingers while unfolding by pinch and slide motion. Several
experiments were performed to investigate the effectiveness and its rationale, and it was clarified the factors of the

effectiveness and how to increase the success rate.
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Fig.1 The proposed end-effector
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End Effector Fabric

Fig.2 Bending state cancellation

AL M & DB & Z2E LIS OFAL TS AIREIC T 5 72912,
[ CHRDIAD DI L LT, BiERh CRAET DA A O
WL, T ORBAHBEDOMEIZ L > AT bnDd. £, &
I ABEREDRINICH B 12, BIETICRBW T H AR A
TN D 2 e i LT 2 Z ENARETH .

2.3 BHARAABOINELITS1-HDOEREE

BIIEIZRBW CHAEMOITN Z LT B 1012, FI0A ik

PR Lo R T2 7 X &R LT LasL, Z OMEITE)

EFRICAR A O N 2 MR 5 Z LN A[RETH BN, FLIA

AR FAZ B W TR AT T2 GE I3 & 21 <

TRV, ZD7, i EkDOATRTIC T 2 LTk <

VERHD. ZOOOMEEZLITIZRT ()5 (c) DIAE

12475 . B E K 2 2R,

(a) FiEHOPRABFICT Y R 7 = 7 X ORI 5
BRECNVREZLD.

(b) T Fx7 =7 XD CAZICER L 2N BT 5
Z & TTHAEMAEIRT B,

(c) ARAEHBIEN -T2 E Z AT REHD, Mz
ATe.

UED XSty P27 =72 bnRy h7—bz@ffs
52 LT, AMAEMOITNEME L T oA T. E£72, #in
DN SWHEIZIEZN 2(0) OEEEZTTS 2L ERIETH DI
W, ZOHETHMEMEHEIAL Z LATETHD.

3. HREERER
31 EEBX&

EEEOMAEME AW REAEREZIT 7. dRE Lok
HOES L RESEFE 1 IRT. MAEMOE S 3 E LR
Erm HWTHIE L. BEEETIE, K3 ITRT Lo,
VIRBAAT O AEHORKIT, ~LIMIAMEIHTWD S %
KR E L2, ~ALINTL L, RDIFEoNE BT 5 72 DI i
ZP VKL CTREWVWHIT 2 TIETH 5.

32 RE&H

EERIZ, vRy MIAEO—E2 H 50 Lo E 47~
RENBIED T2, ZO%T R T =7 X ERY iz R
v M7 =L EEESYE, MAEMOERLEMNITICB W Tz >
Re7=7 2052 LICky, “HTOERKEITH. =
Re7 =7 2WM0T2eRy N7 —AZXAV X aRT
o4 7 A%ED HIRO & VT2, M2 B 5A T 72 OIFIL 2 mm
THY, EEMOESIZ2m THD. EEORIT S 3 mn
DO¥MTHD. vRy N7 —LOBBEIIMAE D K& &2
LEANIRELTHELS bDET L. EROKT2M4I1TRT.
EBRORIDHEIZ OV THE, B TR A AL T o

No. 22-2 Proceedings of the 2022 JSME Conference on Robotics and Mechatronics, Sapporo, Japan, June 1-4, 2022
2P1-L05(2)



(a) Fabricl

(b) Fabric2
Fig.3 Target fabric

Fig.4 Experimental unfolding motion

Tablel Fabric status
Size[mm?] | Thickness[mm] | Weight[g]
344 x 348 2.32 36.4
898 x 282 0.43 28.4

Fabricl
Fabric2
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Fig.5 Radius of gyration of protrusions

Table2 Effect of passive rotation mechanism

Tensile direction | Diagonally below Horizontal Diagonally above
Fabricl 8/10 10/10 10/10
Fabric2 9/10 9/10 9/10

(a) With passive rotation

Tensile direction | Diagonally below Horizontal Diagonally above
Fabricl 5/10 10/10 6/10
Fabric2 10/10 10/10 6/10

(b) Without passive rotation

Table3 Effect of the radius of gyration

Radius of gyration 3mm 5mm 7mm
Fabricl 6/10 7/10 10/10
Fabric2 10/10 10/10 9/10
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