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A Design Method for Effective Grasping of Washed Clothes

Fumiaki Osawa*! and Masayoshi Kakikura*?

We propose a mechanical hand for grasping washed clothes. The final aim of this research is to perform the task

of laundries arrengement. The task needs some patterns of hand’s operation and manipulator’s movement. In this

report we examine to automate separation of clothes from mounted clothes including several kinds of laundry and

grasp of edges of those clothes.
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Fig.1 Movement of grasping washed clothes by human hand
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(a) Method I ) Method II
Fig.2 Method for turn up an edge of clothes by human
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Fig.4 Grasping position for the task of laundries arrengement
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Fig.5 Method of pick up a clothes by two finger hand
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(b) Pose 2

Orientation of the gripper

8,
Clothes /

Inductmn
table
(a) Pose 1

(c) Pose 3

(d) Pose 4

Fig.6 Pose of end effector for grasp of edges of the clothes by
two finger hand

Insert a finger betwegn
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0 h 1 OK

Orientation of the gripper
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Wrinkle
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table Contact surface NG

(b) Case-2

Fig.7 Method of grasp of edges of the clothes for Pose 3 by two
finger
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Fig.8 Method of grasp of edges of the clothes for Pose 4 by two
finger
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Fig.9 Robotic hand with a rotation mechanism and one finger
nail

Rotatory motion

W Rotatory motion

— Finger nail
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~ Clothes .

Locus of
Corner edge the finger nail

(b) Turn up

(a) Pick up
Fig.10 Movement of pick up and turn up by Robotic hand
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Fig.11 Method of pick up a clothes by robotic hand

Fig.12 Movement of turning up a corner edge of clothes by
robotic hand
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Fig. 13 Experimental System
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Fig. 14 Experimental results of picking up a clothes by robotic
hand. sample: felt 1.01 [mm] in thickness
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Fig.15 Target grasping position
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height of tum up a clothes [cm]

0
H#l #2 #3 H K5 H6 HT H8 H9 HI10
sample

#1l:polyester 100%(0.47 mm in thickness). #2:rayon 100%(0.25 mm in thick-
ness), #3:down 100%(0.3mm in thickness), #4:towel(1.18 mm in thickness).
#5:felt(1.01 mm in thickness), #6:two pieces of felt, #T7:cotton 100%(0.22 mm
in thickness), #8:cotton 100%(0.68 mm in thickness), #9:cotton 100%(jeans

1.03 mm thickness), #10:cotton 100%(judo clothes 1.28 mm in thickness)

Fig.16 hight of turn up
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Lurning up

comer edge

Fig.17 Processing sequence for turning up a corner edge of
clothes by robotic hand
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Fig. 18 Experimental results of turn up a clothes by robotic
hand (sample: cotton sheeting fabric 0.59 [mm] in thick-
ness)
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Fig. 19 Motion of the edges by using visual tracking

Table 1 Strain gage output for grasping edges in Fig. 15

grasping posision I II 1 | 1v
strain gage output [V] || 2.14 [ 1.33 | 2.04 | 1.79

BATRETH A0 AN & ARDLERE T o7, EBRIL, Az it
LBy N O ER T 2 I/ % £ — ¥ © Strain
gagel IZX WEHIL 72 & d, N> FEEROERTY - ]
¥+ 7+ bk 0[V] &L, Fig.15 #O T L x v OFTEHL
1k 2 ARBERL 72, EBEFFOMEE R ER 5 [T ORE
L., 2OFEHOREHEE% Table 1 12737, $2, FIFEOR
b FEEEOA I BT AN FAEROEATY -V %
Fig.20 (237, ZO#RNPS, Y — Y OMNMERHROE
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Fig.20 Relation between strain gage output and thickness of
the clothes
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