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Collaborated Assistance for Industrial Robot Operation
Based on Human Cognitive Process Using Vibrotactile Glove
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Table 1 Relationship between vibration and information
Name Information of vibration stimuli
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Vibration 2
Vibration 3
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Table 2 Parameter of Vibration 1

Contact state
Adjustment of robot speed
Adjustment of contact angle

Duty ratio
Except Index Only Tndex Force [N] Contact state
0.8 1.0 |F'| < |F]| 2
0.4 0 < [F| < |F| 1
0 |F[=0 0
I II ’
motor motor motor motor
Tw T
111 v
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Tw Ti

Fig.2 Flow of the Phantom Sensation
Table 3 Parameter of Vibration 3

Parameter
Angle [* ] Level Tin [ms] | Ty [ms] | T; [ms]
15.0 < 6y 3 1500 500 250
50<6,.,<15.0 2 1000 250 250
0.5 < 6., <5.0 1 500 250 250
00<6,.,<05 0 0 0 0
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Fig. 6 Screen watched by operator
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Fig. 7 Features during operation
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Fig. 10 Vibration stimuli generation based on human cognitive
process
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