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Fig. 2. Hydraulic system.

Table 1. Specification of hydraulic cylinder.

Diameter 40 mm
Rod diameter 15 mm
Displacement 35 mm
Rod velocity 35 mm/s
Applied force 107 kef
23 Z{9 AA
ZgHo AT HAAol719] B Table 2. Specification of ultrasonic sensor.
o2 AMgHH, BE 47 ARSEAT Name Polaroid Ultrasonic Ranging Unit
A" E 23 AME FE3T A Range 15cm ~ 1050 cm
E] é‘%‘% *?‘]ﬁ‘ 9}__3_51 _1?_% _?’]s}_a‘ -°r‘] Type Transrnitter and receiver on one body
] _ Frequency 50 KHz
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Fig. 4. Deviation using image processing only ( cycling time : 4 sec ).
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Fig. 5. Deviation using image processing only ( cycling time : 1.5 sec).
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Table 3. RMS values using image processing only.

Cycling time Number of trials RMS values ( cm )
40 1 4217
v see 2 52.62
1 38.39
1.5 sec 5 95.29
Table 4. Ratio of area using image processing only.
Cycling time Number of trials ratio of area ( % )
40 1 9.67
v see 2 12.34
1 9.43
1.5 sec ) 572
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Fig. 6. Deviation using image processing and ultrasonic sensors (cycling time @ 4 sec).
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Fig. 7. Deviation using image processing and ultrasonic sensors (cycling time @ 1.5 sec).
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Table 5. RMS values using image processing and ultrasonic sensors.

Cycling time Number of trials RMS values ( cm )
40 1 4282
v See 2 4476
1 33.26
1.5 sec 2 25,45
Table 6. Ratio of area using image processing and ultrasonic sensors.
Cycling time Number of trials ratio of area (%)
40 1 10.52
v See 2 11.30
1 7.97
1.5 sec ) 568
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