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Seed feature extraction algorithm of Gramineous grass
based on the fusion of LSP and GLCM
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(1. College of Computer and Information Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China;

2. Grassland Research Institute of Chinese Academy of Agricultural Sciences, Huhhot 010020, China)

Abstract Aiming at the problem of high similarity and identification difficulties of Gramineous grass seeds, local
similarity pattern (LSP) and gray level co-occurrence matrix (GLCM) are combined to study the classification and
identification of Gramineous grass seeds. The results show that: 1) The fusion of LSP and GLCM can effectively extract
the texture characteristics of grass seeds to identify the seeds whose color, shape, size and other characteristics are
very similar, and the accuracy is superior to that of the traditional LSP or GLCM operators. 2) Compared with the
traditional LSP algorithm, the extraction algorithm of LSP fused with GLCM can extract features, which are less affected
by the similar species of seed images, representing a wider adaptability in Gramineous grass seed identification.
Therefore, the extraction algorithm of the fusion of LSP and GLCM can effectively extract the statistical texture features
of similar Gramineous grass seeds, which could reach the highest recognition accuracy of 98.64% when combined with
LDA classifier.
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Table 1 Information of gramineous grass seeds
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Fig. 1 Original images of Gramineous seeds
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Fig. 2 Single seed images of Gramineous grass after segmentation
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Table 2 Comparison of identification performance of different algorithms
5 1 Exp. 1 5 2 Exp. 2
ERFS — —
o YR B/ Vo T o 22 G/ T 1 2
Algorithms

Average accuracy STDEV Average accuracy STDEV

LSP 97.85 0. 30 91.07 0.57

GLCM 60. 04 1.38 35.09 0. 80

LSP f@l& GLCM 98. 64 0.22 94,77 0. 40

27 2R B0 AR A B R 200
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FRBAR TR L 3% 3 M3 4 205 3 i LSP DA K
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Table 3 Seed classification results of 12 species based on LLSP %

AR 1 R 55 Output species no.

% o

Inputspecies

o, 1 2 3 4 5 6 7 8 9 10 11 12
1 94.76  — — — — — — 5.2 — — — —
2 — 70.72 13.95 15.33  — — — — — — — —
3 — — 100,00  — — — — — — — — —
4 100. 00
5 — — — 2.57 97.43 — — — — — — —
6 — — — — — 94. 25 2.77 2.98 — — — —
7 — 0.07 — — — 2.22 97.09 0.62 — — — —
8 2.40 7.76 8.22 81.62
9 — — — — — — — — 100. 00 — — —
10 — — — — — — — — — 80. 67 13.40 5.93
11 — — — — — — — — 1.27 5.22 84.92 8.59
12 — — — — — — — — — 2.22 0.69 97.09
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Table 4 Seed classification results of 12 species based on the fusion of LSP and GLCM %
o K
i AT Ty AP 254 5 Output species no.
Gt
Inputspecies
1 2 3 4 5 6 7 8 9 10 11 12
no.
1 97.78 2.22 — — — — — — — — —
2 — 100. 00 — — — — — — — — —
3 — 10.66  86.74 2. 60 — — — — — — —
4 — — — 95. 56 4,44 — — — — — —
5 — — — 2.21 91. 96 5.83 — — — — — —
6 — — — — 0. 27 99.73 — — — — — —
7 — — — — — 93.33 6.67 — — — —
8 — — — — — 1.08 92.25 6.67 — — —
9 — — — — — — 1. 38 98. 62 — — —
10 — — — — — — — 3.25 83.95 12. 80 —
11 99.55 0.45
12 — — — — — — — — — 2.20 97.80
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