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Agricultural automation has become more and more important by environmental change. The
automation demands the highest technology due to the ever changing various conditions in
agriculture system. In the paper, semi-autonomous pesticide spray robot system has been
developed for rose farming in the glass house. The robot is in autonomous mode during pesticide
spraying process driven on pipe rail. The robot is manually driven while moving from a rail fo the
next rail. The drive platform and autonomous operation control system are developed based on IT
fusion technology. The pesticide spray system is also developed with nozzles and booms for
precision mist spray system. Experimental data of nozzle test is also included.
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P = pressure

y = specific weight
v = velocity

h = height

p = density

Q = discharge
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Fig. 1 Rose glass house where the de51gned system was

applied
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Fig. 3 Semi-autonomous pesticide application system
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Fig. 4 Operative layout of semi-autonomous pesticide
application system
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Table 1 Particle size data sprayed

Pesticide Particle size[um]
Normal spray Liquid 400~1200
Smooth spray Liquid 155~440
Fog spray Liquid 0.5~50
Mist spray Liquid, powder 30~100
Low spray Liquid 40~140
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Fig. 5 Design of drive

Fig. 6 Interference simulation between platform and roses
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Fig. 8 Hardware construction of semi-autonomous
pesticide spray robot
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Fig. 9 Main controller of semi-autonomous pesticide
spray robot
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Fig. 10 Remote controller of semi-autonomous pesticide
spray robot
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Table 2 Specification of electric power devices

Voltage Sub system | Current(A) | Electricity(W)
DC 24V Motor 17 408
Bluetooth 0.1 1.2
Sensor(2EA) 0.01 0.12
DC 12V
valve(4EA) 0.05 0.6
Etc 1.32
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Fig. 11 Spray nozzle [Teejet Technology, 2007]
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Fig. 12 Nozzle locations on the spray Boom
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Fig. 15 The flow chart for autonomous mode
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Fig. 16 The flow chart for remote mode
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Table 3 Data of mass flow rate test

XRC8002-VS TPBOO4EVS
bar 1;/11215; IIl/lass lt;low 1\/]I<ass Ma;izow
® | Raetkes) | Ko | o0
0.460 0.007 1.015 0.016
1 0.450 0.007 0.950 0.015
0.460 0.007 0.980 0.016
0.640 0.010 1.360 0.022
2 0.660 0.011 1.360 0.022
0.650 0.010 1.370 0.022
0.810 0.013 1.595 0.026
0.775 0.012 1.630 0.027
3 0.790 0.013 1.640 0.027
0.790 0.013 1.640 0.027
0.910 0.015 1.860 0.031
4 0.915 0.015 1.860 0.031
0.915 0.015 1.895 0.031
1.000 0.016 2.065 0.034
5 0.995 0.016 2.065 0.034
1.015 0.016 2.070 0.034
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Fig. 19 Mass flow rate of XRC8002-VS
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Fig. 20 Mass flow rate of TP8004EVS
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