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Abstract: Driving on irregular and inclined roads using agricultural machinery such as spraying machines or trucks in
orchards causes farmer casualties associated with the overturning of agricultural machinery. In addition, the harm to
agricultural workers caused by the excessive inhalation of the scattered pesticide frequently occurs during pest control
processes. To address these problems, we introduced precision agricultural technology that could selectively spray
pesticides only where the fruit is present by recognizing the presence or shape of the fruit in the orchard. In this paper,
a 16-channel LIDAR (VLP-16) made of Velodyne was used to identify the shape of fiuit trees. Solenoid valves were
attached to the end parts of 12 nozzles of the orchard spraying machine for on/off control. The smart spraying machine
implemented in this way was mounted on a vehicle capable of autonomous travel and performed selective control
depending upon the shape of the fiuit trees while traveling in the orchards. This is expected to significantly reduce the

amounts of pesticides used in orchards and production costs.
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Fig. 1 General speed sprayer used in orchards
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Table 1 Specifications of LIDAR

channel 16[ch]
light wavelength(\) 905[nm]
measure distance 100[m]
accuracy Max. £3[cm]
insight(vertical) 30(x15.0)[°]
insight(horizontal) 360[°]
angular resolution(vertical) 2.0[°]
ang}llar reso!ution 02[%]
(horizontal/azimuth)
Motor RPM 10[Hz]
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Table 2 Comparison of control status values by
down sampling and threshold.

April 7
Area | paw data Down |y eshold(10)
No. sampling
L R L R L R
6 89 2 18 0 1 0
5 105 30 21 6 1 0
4 106 54 21 11 1 1
3 73 103 15 21 1 1
2 174 88 35 19 1 1
1 72 114 14 23 1 1
May 11
A Raw data | PO | Threshold(10)
No. sampling
L R L R L R
6 311 1 62 0 1 0
5 352 33 71 7 1 0
4 442 98 89 20 1 1
3 189 | 313 38 63 1 1
2 325 | 156 66 51 1 1
1 264 | 332 54 67 1 1
June 5
Area Raw data Down Threshold(10)
No. sampling
L R L R L R
6 298 2 100 0 1 0
5 466 11 93 2 1 0
4 447 181 89 36 1 1
3 356 68 72 68 1 1
2 298 68 59 68 1 1
1 201 72 39 72 1 1
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Fig. 11 Placement information about the height
and spacing of water—-sensitive paper
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