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Online Detection Method for Wheat Seeding Distribution
Based on Improved Concave Point Segmentation

XI Xiaobo' ZHAO Jie' SHI Yangjie' QU Jiwei' GAN Hao’ ZHANG Ruihong'
(1. School of Mechanical Engineering, Yangzhou University, Yangzhou 225127, China
2. Department of Biosystems Engineering and Soil Science, University of Tennessee, Knoxville 37996, USA)

Abstract; An online detection method of seeding distribution during wheat sowing based on image
processing was proposed to address problems such as low manual calculation efficiency of seeding
performance parameters and lack of online detection software. A criterion for adhesive seeds based on
connected region area and contour perimeter was established, and an improved concave point
segmentation adhesive seed method was created to count and coordinate the segmented seeds, achieving
calculation and detection of seeding uniformity, accuracy, and dispersion. A seeding test bench was built
and detection software was developed. The testing results showed that at different seeding rates and
seeding travel speeds, the average accuracy of the improved concave point segmentation algorithm was
above 95% , which was significantly higher than that of the concave point segmentation algorithm,
indicating that the method had high recognition accuracy for the total number of seed particles; as the
seeding rate was increased, the probability of seed adhesion was increased, and the chance of false
concave points was increased, resulting in lower algorithm accuracy; as the travel speed was increased,
the probability of seed deformation and distortion in the image was increased, leading to some adhered
seeds being difficult or incorrectly segmented, and the algorithm accuracy also was decreased; seeding
rate and seeding travel speed had no significant effect on seeding uniformity, accuracy and dispersion,
which agreed with the manual calculation and measurement results, demonstrating the feasibility of this
online detection method for seeding performance.
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Fig. 1 Working principle diagram of seeding

distribution detection device
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Fig.2  Corresponding relationship between

seeding strip width and image pixel
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Fig.3 Wheat grain identification algorithm flowchart
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Fig.4 Seed image gray processing by weighted

average method
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Result of seed image morphology twice

corrosion treatment
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Fig.6  Seed connected region image
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perimeter and corresponding number of seeds
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Fig.7 Improved concave point segmentation flowchart
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Fig.9 Segmentation result of concatenated seeds adhesion
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Fig. 10 Improved concave point segmentation effect diagram
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Seed counting and coordinate positioning processing
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Fig. 12 Detection device for wheat seeding distribution
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Fig. 13

Interface of detection system for wheat

seeding distribution
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Tab.3 Algorithm accuracy at different seeding rates

%

W/ Dy BRI PIARTE MR KA R M

(gem™2) miZpIST: MRS AOMRISTEE RIS
15 85. 60 89.58 92.99 96. 42
18 85.37 89. 14 92.53 96. 28
21 84.95 88. 89 92.02 95.77
24 84.90 88.56 91.87 95.58
27 84.74 88.35 91.65 94.95
30 84. 60 88.20 91.19 94.54
33 84.30 88.07 90. 89 94.36
36 84.13 87.93 90. 25 93.75
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Fig. 14 Information loss at edge of seed image by corrosion
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Tab.4 Algorithm accuracy at different seeding

travel speeds %
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0.18 85.20 89. 37 91.02 95. 87
0.20 84.96 88.55 90. 82 95. 69
0.22 84. 68 88.24 90. 89 95.34
0.24 84.30 87.83 90. 27 94. 89
0.26 84.02 87. 65 89. 82 94.22
0.28 83.78 87. 14 89. 68 93.79
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Tab.5 Seeding distribution detection results based on

improved concave point segmentation %
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15 96. 36 91.36 46. 16
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27 96. 20 93.01 43.48

30 95. 67 89. 57 44. 69
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0.18 95.36 91.53 43.26

0.20 94.38 88.96 46.53
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