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High-precision non-destructive identification method for
maize seed varieties based on fusion of LED
white-light imaging and YOLOvS8 model

GENG Lijie', HOU Lingqi', FU Zhenxiang', BI Chenglong', ZHU Huajie', LIU Xuanyi',
HOU Xingsong”, YANG Kun"", LI Jin"

(1. Henan Provincial Engineering Technology Research Center of Optoelectronic Sensing and
Information Processing, School of Electronic and Information, Zhengzhou University of Light Industry,
Zhengzhou 450000, China;

2. Henan Joinhope Xinke Seed Industry Co. Ltd., Xinxiang 453000, China;

3. School of Physics and Optoelectronic Engineering, Zhongyuan University of Technology,
Zhengzhou 450007, China;

4. College of Mechanical and Electronic Engineering, Northwest A&F University,

Xianyang 712100, China)

Abstract: Seed purity is a critical factor determining farmers’ harvests and income, and rapid, accurate
variety identification technology is the core to ensuring purity. This study proposes a non-destructive
detection method for maize seeds based on the fusion of LED white-light imaging and the YOLOvVS
model. Experiments confirm that this method combines the advantages of fast speed, high efficiency, high
accuracy, and non-destructiveness. By constructing an optimized LED white-light reflection imaging system,
we completed image acquisition and annotation for a total of 12 008 seeds from four maize varieties.
Comparative experiments show that the YOLOv8m model significantly outperforms the lightweight YOLOvS8s
in various core metrics, effectively addressing the issue of insufficient identification accuracy for morphologically
similar varieties. The model achieved an average precision(AP), recall rate(R), and F1 score of 99. 8%
for the four varieties, with an mAP@Q. 5 value as high as 99.4%. In real-time performance tests, the
YOLOv8m model took 68. 6 ms to process a single image, fully meeting the low-latency requirements of
seed sorting systems. The research also reveals the impact pattern of dataset scale on model performance,
confirming that YOLOv8m maintains excellent stability across datasets of different scales. The proposed
method provides a precise and practical technical solution for the field of seed variety identification.

Key words: maize seeds; variety identification; deep learning; YOLOvVS
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Fig.1 Maize seed image acquisition system
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Fig.2 Maize seed example images
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Tab.1 Division of the 4 maize variety datasets

eSSl ks iEgkE Il P

JSH257 2190 630 305 3125
YQ392 2183 608 311 3102
YD807 2043 610 271 2924
YQ358 1991 577 289 2 857
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(b) Statistical distribution of the bounding box sizes
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Fig.3 Visual distribution of annotated datasets
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Tab.2 Specific division of the Group II

25 WS muEskE  WikE Bt

JSH257 2002 588 305 2895
YQ392 1993 563 311 2867
YDS807 1799 488 271 2558
YQ358 1823 514 289 2626

R3I FIABEEMWEGS
Tab.3 Specific division of the Group III

el Merge ek Wil At

JSH257 1 808 569 247 2624
YQ392 1836 521 248 2605
YD807 1670 488 271 2429
YQ358 1637 455 232 2324

R4 FAABEENEGHS
Tab.4 Specific division of the Group IV

Bl Wk BuEskE W4 Bt
JSH257 1600 478 247 2325
YQ392 1652 475 248 2375
YD807 1401 488 235 2124
YQ358 1423 394 232 2049

x5 FSABEEMEGIS
Tab.5 Specific division of the Group V

2 LIS TS S aT i SRR S Bt
JSH257 1483 436 247 2175
YQ392 1461 439 248 2133
YD807 1300 361 140 1815
YQ358 1324 394 174 1896
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Tab.6 Detailed hyperparameters of experiment
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Fig. 5 Performance values during the training process of the models
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Fig. 10 Software operation interface and detection results

of the maize seed variety recognition system
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