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Coring plumule positioning method of lotus seeds based on machine vision

ZHANG Wanli*? DING Weimin*®"  LIU Yingying*? ZHONG Gaoyan™® XU Xieging®?

(1.College of Engineering, Nanjing Agricultural University, Nanjing, Jiangsu 210031, China; 2.Jiangsu Key Laboratory
for Intelligent Agricultural Equipment, Nanjing, Jiangsu 210031, China)

Abstract: In this paper, a coring plumule positioning method of lotus seeds is proposed based on machine vision. A test
platform is built to verify the coring plumule location. The lotus seeds with different sizes from four producing areas are
collected and two vertical cameras are selected as image acquisition devices to capture lotus seed images fixed in the
groove. After image clipping and gray processing, the orientation of lotus seed was identified by gray feature difference
between head and tail of lotus seed. After binarization of the image of lotus seed along the tail of the long axis, the image
is etched to eliminate edge impurities, and scaled to increase the curvature of feature points. The corner detection
algorithm is used to determine the plumule coordinates of the lotus seeds which is positioned correctly. Then calculate the
moving distance of manipulator by coordinate conversion to realize the lotus seed coring operation. The results show that
the ideal coring position of lotus seed is the tail bump of lotus seed. The success rate of identifying whether lotus seeds
are located correctly is about 97%, the accuracy rate of identifying tail bump coordinates is about 97%, the success rate of
overall identification is about 94%, and the success rate of coring is about 93%. The average processing time of single
lotus seed image was about 78 ms, and the average cored time was about 0.5 s. If the number of successful identification
of the tail convex points is taken as the base number, the success rate of coring from the tail bump of lotus seed is 98.9%.
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Fig.1 Diagram of lotus seeds after manual coring removal test
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Table 1 Success rate of manual lotus seed plumule removal test
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Fig. 2 Structure chart of core-removal position detection and control system for lotus seeds
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Fig. 3 Image processing of lotus seed orientation recognition
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Fig. 4 Image processing of lotus seed bump position detection
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Fig.5 Sketch map of the convex point of the lotus seed location
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Table 2 Recognition accuracy of lotus seed orientation and tail bump position by vision system
1%

1 25 100.0 24 96.0 72.0
2 24 96.0 24 96.0 84.0
3 25 100.0 25 100.0 74.0
4 24 96.0 25 100.0 83.0
5 24 96.0 24 96.0 80.0
6 22 88.0 23 92.0 83.0
7 23 92.0 24 96.0 76.0
8 24 96.0 24 96.0 79.0
9 24 96.0 24 96.0 74.0
10 25 100.0 24 96.0 73.0
11 24 96.0 25 100.0 78.0
12 24 96.0 24 96.0 83.0
13 24 96.0 25 100.0 80.0
14 25 100.0 25 100.0 80.0
15 25 100.0 23 92.0 78.0
16 25 100.0 25 100.0 77.0
96.8 97.0 78.4
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Table 3  Success rate of lotus seed plumule removal test based on machine vision
1% 1%

1 25 24 24 96.00 96.00
2 25 25 24 100.00 96.00
3 24 24 23 96.00 92.00
4 24 24 24 96.00 96.00
5 23 23 23 92.00 92.00
6 24 22 22 88.00 88.00
7 25 24 24 96.00 96.00
8 23 23 23 92.00 92.00
9 24 23 23 92.00 92.00
10 24 23 23 92.00 92.00
1 25 25 24 100.00 96.00
12 25 22 22 88.00 88.00
13 25 24 24 96.00 96.00
14 23 23 23 92.00 92.00
15 25 23 22 92.00 88.00
16 25 23 23 92.00 92.00
93.75 92.75
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Fig.7 Test result of lotus seeds plumule removal based on machine vision
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