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Design and Test of Operation Quality Monitoring System for
Cotton Precision Film-laying Hole Seeder
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Abstract: Aiming to monitor the process of cotton precision seeding and laying film operation for real-
time, and improve the intelligence level of the cotton precision film-laying hole seeder, employing white
light source color code sensors and high-definition network cameras as primary monitoring components, a
cotton precision film-laying hole seeder operation quality monitoring system was designed based on Vision
Assistant. The system consisted of three modules: the seeding monitoring module, film-laying monitoring
module and visualization module. Among them, the seeding monitoring module included a seeding status
monitoring sensor, a proximity switch sensor, etc. the film-laying monitoring module was mainly
composed of a high-definition network camera; the visualization module includes data acquisition module,
industrial control computer, etc. Using Labview software graphical programming, equipped with a multi-
functional industrial computer, this system achieved real-time monitoring of seeding quality ( seeding
amount, missed seeding amount), film-laying quality ( lighting surface width, lighting surface soil
covering width, lighting surface damage area), and operation conditions by running specific function
programs through function selection controls. The results of the quality monitoring system bench and field
test results showed that the system worked stably and reliably, the monitoring accuracy rate of seeding
amount reached over 92% , the monitoring accuracy rate of lighting surface width reached over 94% , the

monitoring accuracy rate of lighting surface damage area reached over 81% , and the monitoring accuracy
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of lighting surface soil covering width reached over 90% . It met the actual requirements of the cotton

precision film-laying hole seeder operation quality monitoring system and provided technical support for

quality evaluation film-laying sowing operation. It was of great significance to improve the quality and

efficiency of cotton cultivation.

Key words: cotton precision film-laying hole seeder; operation quality; sowing quality monitoring; film-

laying quality monitoring
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Fig. 1  Structure diagram of cotton precision
film-laying hole seeder
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Fig.2 Block diagram of monitoring system for cotton precision film-laying hole seeder
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Fig.3 Installation diagram of seeding status monitoring

sensor
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Fig.4 Installation diagrams of proximity switch sensor
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Fig.8 System flowchart
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Fig. 12 Sowing quality monitoring system test bench
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Fig. 13 Film-laying quality monitoring system test bench
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Tab.1 Test results of sowing quality monitoring system

HeFh e/ R S bRk W £k 1 W
(rmin~") 5 s s R R/ %

1 153 152 99. 35
2 149 151 98. 66
3 149 151 98. 66

20
4 155 157 98.71
5 152 151 99.34
6 150 148 98. 67
1 148 151 97.97
2 151 155 97. 35
3 153 149 97.39

30
4 148 153 96. 62
5 149 145 97.32
6 150 155 96. 67
1 153 148 96.73
2 150 155 96. 67
3 149 155 95.97

40
4 152 157 96.71
5 150 156 96. 00
6 148 153 96. 62
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Tab.3 Test results of lighting surface soil covering

width for film-laying quality monitoring system

e bR AE/ WE, WK, bR/
Fia=2
(mm+'m~%) (mm-m~?) % (mm+m~?%)

1 20 23 85.00 4.08

2 30 34 86. 67 4.71

3 40 36 90. 00 5.40

4 50 54 92.00 4.32

5 60 56 93.33 3.60
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Tab.4 Test results of lighting surface damage area

for film-laying quality monitoring system
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Fig. 15 Line charts of monitoring accuracy rate

of film-laying quality
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Tab.5 System field monitoring test results
T R
K/ %
1 1133 1105 97.53
2 1130 1160 97.35
Hefhgestm 3 1137 1155 98. 42
20 t/min 4 1131 1103 97.52
5 1140 1170 97.37
6 1145 1171 97.73
1 1138 1089 95. 69
2 1130 1085 96. 02
Hefhgest e 3 1137 1190 95.34
Bt )
30 r/min 4 1142 1196 95.27
5 1133 1083 95.59
6 1143 1085 94.93
1 1134 1201 94. 09
2 1145 1072 93. 62
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