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Fig. 1 Broken corn kernels
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Fig. 2 Collect broken corn grains in the field
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Fig. 3 Synchronous belt maize kernel broken rate online testing device
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Fig. 4 Installing the test equipment
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Fig. 7  Algorithm processing flow chart
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Fig.8 The results of K~Means clustering segmentation
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Table I Morphological data analysis threshold
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Fig. 10 The results of the broken corn kernels identification
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Recognition of the Broken Corn Kernels Based on Morphology

Feature and Design of Detection Device

Yang Liang'>’, Wang Zhuo'**, Bai Xiaoping''*”’

(1. Shenyang Institute of Automation Chinese Academy of Sciences, Shenyang 110016, China; 2. Institutes of Robotics

and Intelligent Manufacturing, Chinese Academy of Sciences, Shenyang 100169, China; 3. Key Laboratory of Agricul-

tural Equipment Intelligent Technology in Liaoning Province, Shenyang 110016, China)

Abstract ; Study on the K—Means clustering segmentation algorithm, color space conversion and morphology feature. An-

alyzing the corns’ area, the ratio of area and perimeter, the ratio of short axis and long axis, roundness and rectangulari-

ty, five morphology features to recognize the broken corn kernels that they are widely planted in Liao—Shen Area. At the

same time, an online detection device for corn kernels broken rate based on synchronous pulley is designed and devel-
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oped for online detection and recognition of corn kernels broken rate. Results; (D using the K—Means clustering segmen-
tation algorithm to divide the images into the target region and the background region; @The images have divided by K-
Means clustering segmentation algorithm convert to the binarized images, further the binarized images use the morphologi-
cal close operation to fill these are not connected areas of the target region, statistical analysis of the target region and we
calculate the morphology features ;3 Through many groups of experiments, the recognition rate of corn kernels breakage
can reach up to 94%.

Key words; corn kernels; K—Means clustering segmentation ; morphology feature ; color space; online detection device
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Mechanism Analysis and Experiment of Five — row
Seeding in Maize Community

Dai Yongbo', Yang Wei*”, Li Jiandong®”, Gao Xiugiang', Chi Peng' , Wang Xiaokang'

(1. College of Electromechanical Engineering, Qingdao Agricultural University, Qingdao 266109, China; 2. China Acade-
my of Agricultural Mechanization Sciences Group Co. ,Ltd, Beijing 100083, China; 3. State Key Laboratory of Soil—Plant
—Machinery System Technology, China Academy of Agricultural Mechanization Sciences, Beijing 100083, China)
Abstract: In order to improve the seed uniformity of the five—element seeder in corn plot, the motion law of five—row see-
ding process in corn plot was analyzed. Discrete element EDEM simulation software was used to establish simulation mod-
el. The diameter, cone angle and lifting speed of seed — storing sleeve were taken as experimental factors. The variation
coefficient of uniformity was used as the test index. The three—factor and three—level quadratic orthogonal test of different
sowing rates was carried out. The effects of various factors on the uniformity of five—row sowing in maize plots were investi-
gated. Through the simulation test analysis, the best parameter combination was carried out. When 125 and 250 seeds
were sown, the optimal parameter combination of each factor in the process of maize seed differentiation was obtained by
Design expert software ; The diameter of the seed storage sleeve was 65mm. The cone angle was 48 °. The sleeve lifting
speed was0. 24m/s. At this time, the coefficient of variation of maize uniformity R, was 26. 93% and R, was 27. 82%. The
indoor bench verification test was carried out through the simulation analysis of the five rows of corn plots. The results
showed that the coefficient of variation R, was 28. 06% and R, was 27. 90%. The error between actual artificial seeding
and simulation analysis was 1. 13% and was 0. 08%. It showed that the simulation test analysis and the actual artificial
seeding operation effect were basically in line with the actual seeding requirements of the five rows of corn plots.

Key words: seeder in plot; EDEM; seed uniformity; coefficient of variation; corn
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