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Autonomous SpeedSprayer Using Machine Vision

and Fuzzy Logic (II)
—Real Operation—
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ABSTRACT

Autonomous speedsprayer operation was conducted using the developed FLC(Fuzzy Logic Control-
ler). Orchard image and signals of ultrasonic sensors were processed in real time. The speedsprayer
was modified to be steered by two hydraulic cylinders. The FLC has two inputs, direction of running
and distance from obstacles. The operation time of hydraulic cylinders were inferred as output of the
FLC. Field test results showed that the speedsprayer could be autonomously operated by the FLC along
with the image processing and the ultrasonic sensors. The ultrasonic sensors didn’t contribute to the
improvement of guidance performance, but the speedsprayer could avoid trees or obstacles in emergent
situations with them.
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Fig. 1. Flowchart of image processing.
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Fig. 2. Hydraulic system.
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Table 1. Specification of the hydraulic cylinder 32 gty sste Azd pCBA £

Diameter 40 mm 3 AN E 8 FHeE R 4 48Uy ¥

Rod diameter 15 mm Fol g 3% 82555 FA mFaArh 253 A
Displacement 35 mm I E 8537 943 200H~203H] 1/O ¥ A

Rod velacity 35 mm/s £ Argaidon, vl e de]E FEAT
Applied force 107 kgf 3t 204H~207THHA S AH&-3t9c 29 3
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Name Polaroid Ultrasonic
Ranging Unit A28 HAA o7l 29 7] (1996)7F =5
Range 15¢cm~1050cm , saxgojoje) &5 g A By o]l
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Type on one body sk
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Resolution 1.8cm 3. &z o
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Fig. 3. PCB for the ultrasonic sensors.
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Fig. 4. Image compression.

Fig. 5. Enhancing vertical lines.

Fig. 6. Sobel operation.
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Fig. 8. Histogram of vertical lines.
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Fig. 9. Ideal path.
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Fig. 10. Autonomous operation of speedsprayer

in an orchard.
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Fig. 11. Deviation using image processing only

(cycling time ° 4 sec).
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Fig. 12. Deviation using image processing only
(cycling time . 1.5 sec).

Table 3. RMS values using image processing

only
. i Number of | RMS values
Cycling time )

trials (cm)
1 42.17

4.0 sec
2 52.62
1 38.39

1.5 sec
2 25.29

Table 4. Ratio of area using image processing

only
. . Number of { Ratio of area
Cycling time i
trials (%)

1 9.67

4.0 sec
2 12.34
1 9.43

1.5 sec

B 2 5.72 T
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Fig. 13. Deviation using image processing and
- ultrasonic sensor(cycling time : 4 sec).
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Fig. 14. 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

L Number of | RMS values
Cycling time .
trials (cm)
1 42.82
4.0 sec
2 44.76
1 33.26
1.5 sec
2 25.45

Table 6. Ratio of area using image processing

and ultrasonic sensors

. Number of | Ratio of area
Cycling time .
trials (%)
1 10.52
4.0 sec
2 11.30
1 7.97
1.5 sec
2 5.68
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