ESEHZMALE-ARICEDIERIGESN V3 —T T —ADEHRE
Development of force feedback device for hands using air-jet mechanism
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Fig. 1 Equipment in previous research
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Fig. 5 Nozzle used in the experiment
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table 1 Force of each nozzle

Nozzlel Nozzle2 Nozzle3
Input Output Difference [Input Output Difference [Input Output Difference
FX[N] 0.5 0.4] 0.1 0.61] 0.54 0.07] 0.61] 0.7 -0.09]
Fy[N] 0 0.05 -0.05} 0.61] 0.75) -0.14] -0.61] -0.8 0.19]
Fz[N] -0.86) -0.81 -0.05} 0.5 0.66] -0.16} 0.5 0.45] 0.05]
Fa[N] 1 0.91] 0.09] 1 113 -0.13] 1 1.15 -0.15}
Nozzle4 Nozzle5 Nozzle6
Input Output Difference |Input Output Difference |Input Output Difference
FX[N] -0.5 -0.51 0.01] -0.61] -0.75 0.14] -0.61] -0.45 -0.16}
Fy[N] 0 -0.01 0.01 -0.61 -0.73 0.12 0.61 0.63 -0.02
Fz[N] 0.87] 0.89 -0.02} -0.5 -0.63 0.13] -0.5 -0.39 -0.11]
Fa[N] 1 1.02 -0.02} 1 121 -0.21] 1 0.87| 0.13]

table 2 Direction of each nozzle

Nozzlel Nozzle2 Nozzle3

| Compressor
|
| Electric regulator |
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. Air jet device
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Operates

Fig. 9 Environment of subjective evaluation experiments
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table 3 5-second air-applied time

Input Output Difference |Input Output Difference |Input Output Difference @ Su bjeCtSl Su bjeCtSZ su bjeCtSS
0z[deg] 0 7.1 7.1 45 54.2 9.2 -45 -48.8| 3.8]
ol O el 3 W mi =i m = i Correct answer rate[%] 100 100 100
Nozzle4 Nozzle5 Nozzle6
Input Output Difference |Input Output Difference |Input Output Difference
[orldeg] 180 178.9) 11] 35| 1352 02) 135 1255 9.5 table 4 1-second air-applied time is 3times
Oxy[deg -60) -60.2 0.2 -30) -31 1 -30 -26.7| -3.3] . . .
(T @ subjectsl|subjects?|subjects3
Correct answer rate[%] 100 100 100
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Fig. 10 Environment of induction experiments
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table 5 Time in front, back, left, and right directions

Time[s] Target point
Subjects a b c d c f g h
1 4.4 3.6 4.2 22 48 3 1.8 8
2 32 3 4 24 4.2(x 9.6 4.2
3 14.2] 4.4 7.2 4.6 16.8 4.2 8.4 4.2
4 2.4 4.4 4.8 2.8 4 24 2.4 3
5 26.8] 1.2 1.8 1.6 8.2 26 2.4 3
Average 10.2] 332 4.4 2.72 7.6 3.05 4.92 4.48
Stdev 9.327807888| 1.183802| 1.72974| 1.016661| 4.844791| 0.698212 3.36 1.84
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