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Fig.1 hanging robot model _ .
Fig.2 motion range of arms

Tablel physical parameters for robot

model H size(widthx height x depth)[m]

body 1.0x0.4x1.0
arm partsl 0.1x1.0x0.1
arm parts2 0.1x1.0x0.1
arm parts3 0.1x0.4x0.1

Table2 angle range for arms

I y-axis 1 Z-axis

model H x-axis
arm partsl -45~45° | -90~90° | -90~90°
arm parts2 -45~45° 0° 0°
arm parts3 || -120~120° 0° 0°
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Table3 Pipe’s physical

configuration
width 0.2[m]
length 100[m]

distance  between | 1.4[m]

two pipes

Fig.3 graphic 1

Table4 Experimental GA conditions

populations 50
generations 100
crossover percentage 0.2
mutation percentage 0.02
steps 1800
one time step 1/180[s]

Fig.4 Snapshot of best individual’s behavior in 100

generation
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Fig.5 time plot of joint drive output and touch sen-

sors input
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Fig.6 closeup of 02 and touch sensors input
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