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Intelligent Sprayer System using Tree Recognition
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Abstract: Farmers using conventional sprayer system are exposed to pesticide poisoning and soil
pollution due to pesticide application. In order to reduce this problem, the effective sprayer system is
required. In this paper, we propose development of intelligent sprayer system using tree recognition.
This intelligent sprayer system consists of an image recognition module, a remote control, a sprayer
system, an air blower, and a control module. It is possible to spray pesticides automatically and
manually through remote control using cameras and controls. We conducted a total of four experiments
in tree recognition experiment, test of attachment and water sensitive papers, measurement of pesticide
consumption, and measurement of worker exposure. The test results showed that the consumption of
pesticides could be reduced while giving the same effect as conventional controls.
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[Fig. 1] System configuration for Intelligent Sprayer System
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[Fig. 3] The integrated controller
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[Table 1] The input and output configuration of integrated
controller®!

. Number of .
Function Detail contents
channels
12V, 5V, | Power supply for camera module and
Power(DC) 3.3V | external module
Digital input |12 channel| Control panel switch input

Various relay output, valve and

Digital 13 ch: 1
igital output |13 channe clutch control

Solenoid valve | 4 channel | Pesticide spray control

Drive and
Directional valve

Speed sprayer driving and direction

4 channel
control

Electro-magnetic

clutch 1 channel | Spray pressure control

Remote controller and image

Communication | 3 channel . L
processing module communication

DC motor

1 channel | Linear motor control
control
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[Fig. 4] The result of normalization
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[Fig. 5] The portable remote controller
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[Table 2] The communications protocol between integrated
controller and the portable remote controller!®

Data Function

0 Start Point

Defined command system number

1
Remote controller(0: Off 1:0n, 2:Emergency)

The direction of the speed sprayer
(Forward/Backward, Left/Right)

Speed information (0 : Maintenance,
1: Speed Up, 2:Speed Down)

Spray status

Manual mode : 0 /Auto mode (Variable control) : 1

Spray Off

Dummy

4
5
6 2 split mode / 4 split mode
7
8
9

Anti-confusion data region

10 Cyclic redundancy check (CRC)

11 End Point

[Table 3] The communications protocol between integrated
controller and image processing device"®!

Data Function
0 Start Point
) Image processing data transmission and request
command
2 Image processing part (0 : left), (1 : right)
3~12 Tree recognition region (0~100 step, 4 split)
13 Correction data between camera and spray nozzle
14 Dummy
15 Cyclic redundancy check (CRC)
16 End Point
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[Table 4] The experiment result of tree recognition'

Accuracy (%) | Precision (%) Recall (%)
DBI1 82.3 85.3 84
DB2 90.2 92.6 91
DB3 97.72 100 96.15
DB4 100 100 100
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[Fig. 7] The experiment result of tree recognition
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[Fig. 8] An arrangement of apple trees in an orchard!"®!
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[Fig. 9] The location and photos of the water sensitive papers
attached to the apple tree of No. 2% (a) before pesticide spraying
(b) after pesticide spraying (c) locations of water sensitive papers
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[Table 5] The pesticide consumption results'®

Mode of operation Pesticide Consumption of
P Consumption (L)|  Per Area (L/3.3 m?)
Basic control 117.07+1.64 1.207
Variable control 50.54+3.37 0.521
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[Table 6] The result of exposure dose for a sprayer
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(unit: mg/kg)
. Remote control
Number Part Dlre.ct control (Auto mode/variable
(Basic control)
control)
Hat, mask and Lo Clothianidin:0.027
! goggles Clothianidin:0.538 Dicloran:0.454
. Dicloran:0.056
2 Chest Clothianidin:0.012 Diphenylamine:0.15
3 Back Clothianidin:0.003 None
4 Right arm Clothianidin:0.006 None
and glove
5 Leftarm | Clothianidin:0.035 Non
and glove | Carbendazin:0.005 one
6 Hip Clothianidin:0.004 | Clothianidin:0.024
7 Right leg None None
8 Left leg Clothianidin:0.18 None
sum Clothianidin:0.778 | Clothianidin:0.051
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