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Abstract

The crop production and quality are based on the accurate application rate of 

chemicals in order to prevent the damage from the pest and disease. The pest will be 

out of control if the application of pesticide is unsuitable, while it will damage crop, 

increase cost and cause the environmental pollution. The objective of this research was 

to develop an automatic sprayer control system. It used a proportional flow control 

valve to change the flow rate with the speed calibrated by the LabVIEW program. The 

opening of a proportional flow control valve was to choose to be 20, 34 and 65% with 

the suggesting values in the previous literature. The flow rate was dependent on the 

variable operating pressure of a pump and the opening of a proportional flow control 

valve. The speed showed by the program with the waveform chart in LabVIEW could 

by analyzed. The variation of the speed with different parameters in program could be 

found and the speed read from the program could be compared with the actual speed.

The results showed that the application rate would be changed proportional with 

the operating pressure, but the outlet flow rate controlled by a proportional flow 

control valve was not satisfied as expected because of the smaller capacity of pump. 

For example, the flow rate of 20% opening of a proportional flow control valve was 

close to the flow rate of 100% opening. The value of cycle time in the LabVIEW 
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program was used to count the speed, and it would affect the speed measured by this 

program, and cause the proportional flow control valve running wrong. For example, 

the speed read from computer program would be an instantaneously extreme value 

when the value of cycle was 0.05 second, and the opening of the proportional flow 

control valve may be 40% not 65% as expected. The speed read from computer 

program was closer to the actual speed when the value of cycle time was 0.5 second, 

and it won’t produce the extreme value to affect the running of the proportional flow 

control valve.

Keyword: precision agriculture, LabVIEW, rotary encoder, proportional flow control

valve
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4. 15 kgf/cm2 20

L

65 0.59 0.57 0.58 0.58 0.58 0.58 0.59 0.58 0.58 0.59

34 0.57 0.56 0.56 0.55 0.56 0.57 0.56 0.56 0.56 0.56

20 0.54 0.56 0.55 0.55 0.54 0.54 0.55 0.55 0.54 0.54

5. 20 kgf/cm2 20

L

65 0.62 0.62 0.61 0.62 0.61 0.63 0.62 0.616 0.63 0.62

34 0.61 0.62 0.62 0.618 0.61 0.62 0.62 0.618 0.63 0.63

20 0.6 0.6 0.6 0.61 0.6 0.595 0.59 0.598 0.59 0.6

6. 25 kgf/cm2 20

L

65% 0.65 0.66 0.65 0.64 0.65 0.65 0.66 0.65 0.65 0.64

34% 0.638 0.63 0.64 0.64 0.63 0.63 0.64 0.64 0.64 0.62

20% 0.618 0.63 0.618 0.61 0.62 0.62 0.62 0.63 0.62 0.61
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1. 5 kgf/cm2 20 L

0.54 0.54 0.52 0.5 0.5 0.5 0.5 0.54 0.54 0.5

20% 0.52 0.53 0.53 0.51 0.51 0.52 0.5 0.54 0.52 0.5

2. 10 kgf/cm2 20 L

0.57 0.58 0.56 0.57 0.568 0.58 0.58 0.583 0.577 0.588

20% 0.57 0.56 0.58 0.56 0.563 0.55 0.58 0.57 0.58 0.8

3. 15 kgf/cm2 20 L

0.6 0.63 0.63 0.64 0.62 0.64 0.6 0.62 0.625 0.63

20% 0.62 0.6 0.61 0.65 0.6 0.63 0.62 0.62 0.62 0.6



 

75

 

2001 L/min

8

kgf/cm2

10

kgf/cm2

13

kgf/cm2

15

kgf/cm2

18

kgf/cm2

20

kgf/cm2

11 0 0 0 0 0 0

17 1.3 2.1 2.9 1.9 1.3 1.7

24 6.7 6.0 7.7 8.4 9.7 8.0

31 10.5 11.2 12.9 13.4 15.3 13.5

37 12.3 14.2 16.7 16.8 17.9 16.8

44 14.1 16.7 18.7 20.3 19.8 19.0

51 15.2 18.4 19.6 23.6 20.4 20.7

57 16.0 19.0 20.9 24.3 20.5 20.7

64 16.7 19.7 20.9 25.4 22.1 21.3

71 16.9 20.7 21.0 23.3 23.0 22.0

77 17.5 20.8 20.3 23.4 25.1 21.5

84 17.1 21.5 21.9 23.5 21.9 21.4

(%) 
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LabVIEW

0.05 rpm

V

1 14.4 8.4 9.4~12 10.7 34.58% 21.50%

1.5 25 15.6 16.8~19.4 18.1 38.12% 13.81%

2 34.8 24 24~26.4 25.2 38.10% 4.76%

2.5 33.6 31.2 31.2~33.6 32.4 3.70% 3.70%

3 43.4 37.2 38.4~40.8 39.6 9.60% 6.06%

3.5 51.6 45.6 45.6~48 46.8 10.26% 2.56%

4 67.4 52.8 54~56.4 55.2 22.10% 4.35%

4.5 67.2 61.2 61.2~63.6 62.4 7.69% 1.92%

5 81.4 69.6 69.6~72 70.8 14.97% 1.69%

5.5 130 75.6 76.6~79 77.8 67.10% 2.83%

6 102 84 84~87.6 85.8 18.88% 2.10%

0.1 rpm

V

1 13.2 9.6 10.2~12 11.1 18.92% 13.51%

1.5 20.4 16.2 16.2~18 17.1 19.30% 5.26%

2 26.4 23.4 24~25.8 24.9 6.02% 6.02%

2.5 34.2 31.8 31.8~33.6 32.7 4.59% 2.75%
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3 40.8 38.4 38.4~40.2 39.3 3.82% 2.29%

3.5 50.4 47.4 47.4~49.2 48.3 4.35% 1.86%

4 57 54 54.6~56.4 55.5 2.70% 2.70%

4.5 65.4 61.8 61.8~63.6 62.7 4.31% 1.44%

5 74.4 68.4 69.6~71.4 70.5 5.53% 2.98%

5.5 105.6 76.2 76.8~78.6 77.7 35.91% 1.93%

6 89.4 85.2 85.8~87.6 86.7 3.11% 1.73%

0.5 rpm

V

1 12.6 10.42 11.51 9.47%

1.5 17.88 16.54 17.21 3.89%

2 24.96 23.86 24.41 2.25%

2.5 33.36 32.4 32.88 1.46%

3 40.56 39.96 40.26 0.75%

3.5 47.75 46.68 47.215 1.13%

4 55.68 55.05 55.365 0.57%

4.5 64.8 63.24 64.02 1.22%

5 71.4 70.43 70.915 0.68%

5.5 78.96 77.86 78.41 0.70%

6 86.28 85.68 85.98 0.35%


