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Image segmentation of adhesive corn seeds
during automatic seed test

ZHANG Xinwei'?®, Y| Kechuan'®, LIU Xiangdong® . ZHAO Xueguan®,

CHENG Xinxin*®, GAO Lianxing®"
(1. School of Mechanical Engineering, Anhui Science and Technology University, Fengyang 233100, China;
2. School of Science and Technology, Xinjiang University, Akesu 843000, China;
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4. School of Agriculture, Anhui Science and Technology University, Fengyang 233100, China;
5. Institute of Corn Breeding Engineering and Technology of Anhui Province, Fengyang 233100, China;
6. College of Engineering, Shenyang Agricultural University, Shenyang 110866, China)

Abstract In order to solve the problem of segment difficulty caused by seeds adhesion during automatic seeds test, a
new segmentation method was proposed in this study. Image segmentation algorithms combing genetic algorithms
(GA) and improved pulse coupled neural net (PCNN) model were adopted. To improve contrast between the adhesive
corn seeds and image background, adhesive corn seeds were pretreated to remove noise by using mathematical
morphology and wiener method. multi-scale decomposed based on wavelet transform, and reconstruct images by using
data fusion. The optimal parameters of B, ar and V¢ in the PCNN model were obtained by genetic algorithm. Small
distracter of the segmented image were removed with the PCNN’ s automatic porter sign. The adhesion grain
segmentation image was finally obtained. The results showed that: 1) The accuracy of image segmentation algorithm
by combing GA and adaptive pulse coupled neural net (PCNN) was 98% (the highest) ; 2) The cross entropy, regional

uniformity, shape measure dimension and region contract indexes proposed in this study were respectively 0.079 4.
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0.975 4, 0.878 5 and 0.869 2, which were superior to OTSU, improved watershed algorithm, iteration method global

threshold algorithm and not improved PCNN algorithm; 3) The running time of GA + improved PCNN algorithm was 22.07 s,

which was longer than the rest, but the segmentation effect of GA + improved PCNN algorithm program was the best.

Keywords corn seeds; automatic seeds test; grain adhesion; image segmentation
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1. Bulb; 2. Clear aperture; 3. Corn ear; 4. Glass; 5. Visor; 6. Light box; 7. Eyepiece; 8. Camera;

9. Holder; 10. Computer; 11. Reflected light; 12. Transmission light source; 13. Objective; 14. Objective table
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Fig. 1 Structure chart of image acquisition system
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Fig. 2 Chart of image segmentation of touching corn kernels
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Table 1 Segmentation index comparison of different segment algorithms for Fengtian 11
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(f) : The red marks in figure f were adhesive grains which can’t be separated successfully.
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