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Development of a Y-type spraying device for Speed sprayer to spray
the upper part of orchard and an unmanned driving system to
protect workers
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Abstract Pesticide spraying is an essential task to reduce pests and increase quality and production. On
the other hand, the use of agricultural pest control machines, such as speed sprayers, is challenging
because of worker's pesticide exposure and aging in rural areas. The speed sprayer currently on the
market uses a fan to spray medicinal materials, making it difficult for medicinal materials to reach the
top of a fruit tree (3 m or more). A Y-type pest control device was developed and installed work to
compensate for this, and an autonomous driving device using an induction cable was developed and
installed to prevent workers from being poisoned with pesticides. The degree of discoloration was
compared using water-sensitive paper to check the spray distribution of the installed Y-type spray
nozzle. The spray amount shown on the water-sensitive paper for the existing speed sprayer was 89.13%,
92.69%, 42.23%, and 34.95% at 1.5m, 2.5m, 3.5m, and 4.5m, respectively. The results of spraying using
a Y-type spray nozzle were as follows: 88.14%, 95.08%, 93.57%, and 92.27% at 1.5m, 2.5m, 3.5m, and
4.5m, respectively. The adhesion at high places (3.5m, 4.5m) was significantly greater than the existing
spray distribution. In addition, the vehicle was driven three times at each speed (low and middle speed)
along the installed induction cable to analyze the driving characteristic of the unmanned driving device,
and the maximum deviation distance was 16.81m.
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Fig. 2. Y-type spray nozzle installed on Speed sprayer.
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Fig. 3. Example of buried induction cable.
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Fig. 4. Location of election field dection sensor.
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Fig. 6. Flowchart for unmanned.driving and steering

control.
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Fig. 9. Results of sprayed using speedsprayer(A :

1.5mm(89.13%), B : 2.5m(92.69%), C :
3.5m(42.23%), D : 4.5m(34.95%))
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Fig. 10. Results of sprayed using speed sprayer with
Y-type spray nozzle(A : 1.5mm(88.14%), B :
2.5m(95.08%), C : 3.5m(93.57%), D :
4.5m(92.27%))

Table 1. Spraying results of using basic and Y-type
spraying nozzles by height.(unit : %)

1.5m 2.5m 3.5m 4.5m

basic 89.13% 92.69% 42.23% 34.95%

Y type 88.14% | 95.08% | 93.57% | 92.27%
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W3}7] 9J8te] 118U GNSS(Trimble GPS PROXRT-2 /
GNSS receiver, Trimble, USA)E AM&3lo] 25 &
Astelet. Fig. 112 midd Aol&9 A2 YA4E=E
Hephd Aot

Ll



QHEARSH| &80 =5 A A248 A|11%, 2023

Default path
127.5458
127.5457
127.5456
127.5455
127.5454
1275453
127.5452
127.5451
127.5450

127.5449
35.39965

End

Start
point

Longitude

700,,, U-Turn
point

=5

35.39995 35.40005

35.39985
Latitude

35.39975

Fig. 11. GPS coordinates of buried induction cable.
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Where, X, Y, denotes starting point, X, 1, Y,

n

denotes target waypoint, X, Y, denotes center

coordinate point of speed sprayer
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Fig. 12. Lateral deviation according to driving(blue
box : maximum driving error width, red box
. standard deviation, green box : maximum
driving error, low speed : about 1.5 km/h,

middle speed : about 3.0 km/h).
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