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Abstract ; Aiming at measuring the number of main stem nodes of soybean plants quickly and efficiently,
a statistical method of soybean main stem nodes was proposed based on image processing and clustering
algorithm. Firstly, multiple perspectives of the soybean plants were obtained by using a camera, the
initial image collection interval and sampling step were set, and then some of the plants were extracted as
the train set and validation set. Secondly, through the operations such as plant segmentation, skeleton
extraction, and denoising of the main stem nodes, the soybean main stem nodes to be detected were
obtained. Meanwhile, the multiple dimensional scaling (MDS) was used to convert the data into a space
which was easy to cluster. Then, the hierarchical density-based spatial clustering of applications with
noise (HDBSCAN) clustering algorithm was used to cluster the soybean stem nodes to be detected from
multiple perspectives, and the recognition accuracy of the number of main stem nodes were recorded.
Finally, the optimal collection interval was used to determine the number of main stem nodes of the
remaining sample plants and conduct statistical analysis. The experiments were carried out based on the
above method by using 63 samples which variety was called Zhonghuang 30. 21 plants were selected as
the training set, and it turned out that, under the condition of 90° interval, and four soybean images were
captured and fused with the minimum cluster of 2, the node number recognition results were mostly
distributed in the effective range. To identify and analyze the main stem node number of the remaining 42
sample plants, the corresponding soybean main stem node number recognition accuracy rate can reach

Wi HABT: 2020 —03 —26 &I H Y 2020 —07 —01

E€WMAE . BRE S EITITH (2016 YFD0200600 —2016 YFD0200602 ) Fl FE ZK IR A 7 i F AR A FR % £ 5 (CARS —04)
EERAY: FERT(1996—) 55 WA FEMNFRE B AL EARPIST , E-mail: wyt_study@ 163. com

BISEE . BLE(1969—) , L, #0852 WA J i, FEMNFLAE B , E-mail ; zhenglh@ cau. edu. cn



230 S 1 R A= 4

2020 4

98.25% . The experiment results showed that this method can meet the needs of soybean plant test

requirements.

Key words: soybean variety test; number of main stem nodes; image processing; spatial transformation ;

HDBSCAN clustering algorithm
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Fig.2 Flow chart of statistical algorithm for number of main stem nodes of soybean plants
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Fig.3 Noise distribution schematic of soybean plant
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Fig.5 Images of original and image segmentation
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Fig.6 Images of binarization and skeleton extraction
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Fig.9 Effect diagrams of dimensionality reduction of node data
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Fig. 10  Clustering of main stem nodes of soybean plants
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Tab.1 Results of soybean main stem nodes from

different collection intervals

SRAE )/ TR EIEZEY BUINERR/

(*) B 5Vt %

180 315 99 31.43
150 315 251 79. 68
120 315 237 75.23
90 315 343 91.11
60 315 496 42.54
30 315 870 0

F2 REERAH IO THEELHIRFER

Tab.2 Results of soybean main stem nodes at 90°

SR SEEIRGI SEhRIEZENT O RBIFTZEN R
BiE /78 IS VA I SY Ve BB /%
12 13.17 72 79 90. 25
13 14.50 78 87 88. 46
14 13.83 84 83 98.79
15 14.33 90 86 95.53
16 16. 50 9 99 96. 86
17 17.17 102 103 99. 00
18 17.33 108 104 96.28
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