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Autonomous Speedsprayer Using DGPS and Fuzzy Control ()
— Graphic Simulation —
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ABSTRACT

A fuzzy logic controller(FLC) was developed for the autonomous travel of speedsprayer in an orchard. The
autonomous travel with the FLC was graphically simulated under the conditions of an ordinary standard orchard.
Differential global positioning system(DGPS) was used to find the direction of running and four ultrasonic sensors
were used to detect obstacles during the running.

The simulation results showed that the speedsprayer, by the FLC combined with DGPS and the ultrasonic
sensors, could overcome the turning problem at comers which could not be solved with such a system as machine
vision and might be operated autonomously.

Z9 80)(Key Words): A3 XAz o)o)(Speedsprayer), A|-E#o] 4 (Simulation), %) i=2] A o] (Fuzzy
Logic Control), DGPS(Differential Global Positioning System), -8 3}44]
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(Rama, 1991).
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Fig. 2 Error distribution of DGPS receiver.
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Table 2 Linguistic variables of “Ultrasonic
input”
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Fig. 10 Membership function of “Ultrasonic

input”
Table 3 Linguistic variables of “Operation
time of hydraulic cylinder”
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Fig. 11 Membership function of “Operation

time of hydraulic cylinder”
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Table 4 RMS error values with only DGPS
signals (10 trials)

RMS Value RMS Value
Trial Trial

(cm) {cm)
1 46.87 6 30.25
2 22.99 7 47.89
3 23.58 8 3041
4 4290 9 36.62
5 35.51 10 33.42
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Fig. 16 Sequential deviation for trial 1 and 6.
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Table 5 RMS error values with DGPS
signals and ultrasonic sensors (10
trials)

Trial RMS Value Trial RMS Value
(cm) (cm)
1 17.79 6 24.79
2 34.06 7 21.24
3 24.99 8 39.26
4 28.12 9 29.59
5 38.82 10 16.55
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N W b
o O O
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Deviation (cm)

Control step
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Fig. 16 Sequential deviation for trial 1 and 6.
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