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Abstract: [Objective] There are problems of missed seeding and reseeding during the operation of cotton hole
sowing machine used in Xinjiang region, which the driver could not find in time. A real-time monitoring system
for cotton sowing quality was designed to solve these problems. [ Method] The monitoring system uses the
STM32F103C8T6 microcontroller hardware system as the lower computer, obtains the information of missed
seeding and reseeding of cotton seeds through the counter-light photoelectric sensor and photoelectric encoder

installed on the seed storage ring of the hole sower, and determines the quality of cotton sowing. The cotton
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sowing information is transmitted to the human-machine interface of the DWIN touch screen through the
nRF241L.01 module for real-time display. A test bed of cotton sowing quality monitoring system was built to
verify the accuracy of the monitoring system through field tests. [Result] The results of the bench test showed
that the system had the highest monitoring accuracies of 96.65%, 94.59% and 92.00% respectively for qualified
seeding, missed seeding and reseeding when the speed of the hole sower was 30 r/min. When the speed of the
hole sower was higher than 30 r/min, the monitoring accuracy decreased obviously. The results of field trial
validation showed that the average monitoring accuracies of the system were 94.51%, 92.38% and 86.55%
respectively for qualified seeding, missed seeding and reseeding. The analysis of the field trial data using SPSS
software concluded that the trial data were statistically significant, and the cotton sowing quality data obtained
by the monitoring system had a high correlation with the manually measured data, and the actual values could be
reflected by the system monitoring values. [ Conclusion] The system meets the demand for monitoring the

quality of cotton sowing in field operation, and is of great significance for realizing the improvement of quality

and efficiency of cotton planting.

Key words: Cotton; Hole sower; Seeding quality; Monitoring system; Monitoring accuracy
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Fig. 3 Diagrams of the first and second seeding processes
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Fig.5 Schematic diagram of the pulse signal for missed seeding
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Fig. 6 Schematic diagram of reseeding pulse signal
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Table 1 Monitoring system accuracy test results
RIEIEEH PAg ARAER Qualified seeding J&#% Missed seeding 4 Reseeding
(rmin”)  No.of sphrrc¥r WMIAHC  WEWEREo SERREC WOWOREC MEWURSREMe SthRABC MRRE  MENOREEEs
Rotary speed of sowable Actual No. No. of Monitoring  Actual No. No. of Monitoring  Actual No. No. of Monitoring
hole sower holes  of holes monitored holes  accuracy of holes monitored holes accuracy of holes monitored holes accuracy
30 600 538 520 96.65 37 35 94.59 25 23 92.00
35 600 539 519 96.29 37 35 94.59 24 22 91.67
40 600 538 517 96.09 38 35 92.11 24 22 91.67
45 600 538 516 9591 39 36 92.30 23 21 91.30
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Table 2 Field test results of cotton sowing

ST BRI AW Qualified seeding 4% Missed seeding H 1% Reseeding
Hole No.of SERR/C#r  MEN¥  WWREE%  SehnBe WIDNEC WIRSEES  SERRE MRE WIREE%
sower  sowable Actual No. No. of Monitoring  Actual No. No. of Monitoring  Actual No. No. of Monitoring
number holes  ofholes monitored holes  accuracy ofholes monitored holes ~ accuracy ofholes monitored holes  accuracy
1 1000 930 931 95.00 12 11 91.67 8 7 87.50
2 1000 978 927 94.79 15 14 93.33 7 6 85.71
3 1000 975 925 94.87 17 15 88.24 8 7 87.50
4 1000 977 924 94.58 17 15 88.24 6 5 83.33
5 1000 975 923 94.67 16 15 93.75 9 8 88.89
6 1000 976 922 94.47 14 13 92.86 10 9 90.00
7 1000 981 931 94.90 13 12 92.31 6 5 83.33
8 1000 980 925 94.69 14 13 92.86 6 6 100.00
9 1000 979 920 93.97 15 15 100.00 6 5 83.33
10 1000 977 920 94.17 16 15 93.75 7 6 85.71
11 1000 978 919 93.97 17 15 88.24 5 4 80.00
12 1000 979 921 94.08 15 14 93.33 6 5 83.33
x 1000 978 924 94.51 15.08 13.90 92.38 7 6.08 86.55
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Table 3 Results of univariate linear regression analysis of monitored and actual values of indicators

fetr T FHIR R H(r) WAEREG) W FRUEA TR 2
Indicator Model Correlation coefficient Goodness of fit Ajusted 7 Standard estimation error
VBN 4 1 0.94 0.88 0.87 0.59
No. of missed holes
HIFH 1 0.98 0.96 0.96 0.30
No. of reseeded holes
4 FBIREMNEMEFRMERESTER
Table 4 Results of trial ANOVA of monitored and actual values of indicators
et iRt H A V05 I ¥ - »
Indicator Model DF SS MS
VR AE 5] ) Return 1 25.47 25.47 74.01 0.00
No. of missed holes %% Residual 10 3.44 0.34
St Total 11 28.91
HEFHL [5]J5 Return 1 23.08 23.08 25191 0.00
No. of reseeded 5% Residual 10 0.92 0.09
holes o
it Total 11 24.00
=5 IEFFEMEMRMERE
Table 5 Indicator monitoring value and actual value coefficient
bR R B o ”
g 5 30 . : ARG
febr it Non-standardized coefficient Standardizaf; p
” IRy andardization ¢
Indicator Model RHB FRifEiR 2 .
) coefficient
Coefficient B Standard error
LA i/ & Constant -0.28 1.79 0.94 -0.15 021
No. of missed holes  y:pr Actual value 1.10 0.13 860  0.00
HPFH i/ & Constant 0.90 0.39 0.98 227 0.04
No. of reseeded holes  5- 571 Actual value 1.00 0.06 1587 0.00
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Fig. 12 Linear fitting curve of actual and monitored hole number of missed seeding (a) and reseeding (b)
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