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State Transition Graph in Dynamic Placing Motion of Textile
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*Mizuho SHIBATAD Tsuyoshi OTA, Shinichi HIRAT : Ritsumeikan Univ.
Yoshimasa ENDO : I.S.T.

Abstract: We realize dynamic placing motion of a textile using a scalar robot. Successful placing motion depends on

warpage direction of a textile at an initial state. Second, we propose state transition graph of placing textile to explain the

experimental results. In the state transition graph, we take warpage direction of a textile into account. Eight nodes in the

graph present the placing textile. Based on the graph, we analyze the observed placing processes. Finally, we point out that

the successful placing also depends on velocity of a robot arm that grasps the textile and contact angle between the textile

and floor.
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Fig.1: Placing motion of textile by robot arm
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Fig.2: Obverse and reverse side of textile



(a) Success case (b) Failure case

Fig.3: Evaluation of textile placing
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Fig.4: Experimental setup
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Fig.5: Warpage direction of textile

Table 1: Velocity of robot arm

‘ Number ‘ Velocity [mm/s] ‘
1 636.62
318.31
159.15
79.58
39.79
19.89
9.95
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Table 2: Physical properties of specimen

Size [mm)] 450x430
Weight [g] 19.49
Friction coefficient 0.22
Flexural rigidity [gf-cm] 0.043
Air-flow resistance [kPa-sec/m] 0.054

Table 3: Experimental results

Obverse warpage ‘ Reverse warpage
Velocity Angle
Number [ 30 | 45 [ 60 [30]45] 60
1 OO0 O x O] O
2 0|0 O x| A O
3 0|0 O x| A O
4 O|l0O O X | x X
5 ORNO) O X | X X
6 Ol10O O X | X X
7 O10 O X | X X

000000000 000000 0OOOODOOUOOUOO
oboobobo«000000000000000000000

No warpage: when 0=

Obverse warpage: when 0<6 < (1)
Reverse warpage: when 7 < 60 < 2w
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Fig.6: Model of textile for state transition graph
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Fig.7: Warpage direction of textile in state description
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Fig.9: Experimental state transition of placing textile
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Fig.8: State transition graph of placing textile
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