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Fig.l1 Weed seed extract steps
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Fig.2 Biologica stability genetic character
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Table1l Nine characteristic parameters of of weed seeds
f1 fa f3 fa fs fe fz fg fo

FE 0.22078 0.5337 27.0131 2.9636 72.6298 23.6139 23333 7.3939 2.2083
= 2% 0.22126 0.5337 27.1906 29735 72.0805 23.4382 2.3520 7.4337 21793
é 051 0.2155 0.5337 27.7805 2.9677 75.0049 23.7795 2.32 7.36 22222
44k 0.2267 0.5085 39.6289 3.0878 96.5746 23.2358 23948 7.5792 22351
0.25 fi% 0.2069 0.4993 34.9024 2.9677 93.7561 23.659 232 7.36 22222
FE 0.3474 1.2634 35.6138 5.0405 32.7904 23.3929 42222 16.5778 1.6389
ﬁ 2% 0.3492 1.2634 355359 5.0822 31.8387 231414 420 16.4889 1.6620
;ﬁ 05 f% 0.3368 1.2588 36.4601 5.1944 31.8037 235363 43182 17 1.6389
g 41 0.3474 1.2550 38.8045 5.3881 30.9641 23.1657 4.4444 17.4561 1.6855
0.25 1% 0.3333 1.2679 37.45 47 40 235941 4 15.6667 1.6667
. FE 0.2443 1.1732 76.3228 8.7778 21.2598 21.4622 9.6087 34.3478 1.5402
%) 2% 0.2466 1.1852 88.1880 9.5241 20.8916 21.4887 10.5238 37.6429 1.5402
i 051 0.2342 1.1903 84,7093 8.8636 225116 20.8785 10.0909 35.3546 1.5227
i 44k 0.2455 1.1792 94.1139 9.6451 21.0120 20.7694 10.6506 37.6506 1.5549
L 0.25 fi% 0.2321 1.2036 108.059 9.0455 28.4706 215574 9.3333 33.1667 1.4348
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Table2 Featuresof Hu 7 invariant moments of weed seeds
¢ 4, 4 [ s [0S [

JE 2.4492 6.941 21.426 24.2312 45.4912 28.1081 45,3181

- 2 1% 2.4562 7.0011 21.5856 24.7258 46.0326 29.1069 46.4043
E 0.5 1% 2.4511 6.9572 21.3078 24.0077 45,2934 27.7841 44,9544
44 24575 7.0111 20.8418 23.7421 44,3485 27.6821 44,1069

0.25 1% 2.4547 6.9855 20.3144 22,9818 44,1692 26.5582 43.1547

JEi e 26316 14.0571 13.8598 20.6332 33.988 27.7265 31.2883

ﬁ 2% 26315 14.0356 13.8524 20.6027 33.9586 27.686 31.239
‘;@ 0.5 f% 26311 13.9544 13.849 20.5483 33.8542 27.5633 31.3479
5 44 26311 14.1149 13.8494 20.6068 33.9557 27.7448 31.1355
0.25 fi% 2.6323 13.8502 13.8958 20.5542 33.9103 27.5351 31.3123

. JE e 2.5907 8.864 15.5566 21.178 34.4361 28.3183 33.9749
%) 2% 2.5904 8.8605 15.4704 21.1087 34.2344 28.8006 33.8263
% 05 % 2.5923 8.9113 15.4983 21.219 34.276 30.7902 33.9231
il 44 2.5926 8.9783 15.4523 21.0698 34.1708 28.9616 33.5068
i 0.25 1% 25939 8.9727 15.3161 20.8751 34.0467 27.0823 334163
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Feature extraction based on visual invariance and species identification of
weed seeds

Zhao Wencang, Wang Junxin
(College of Automation and Electronic Engineering, Qingdao University of Science and Technology, Qingdao 266042, China)

Abstract: In order to study the biologica stability genetic characteristics of seeds, a method of feature extraction was presented
based on visua invariance. The paper analyzed the morphological characteristics and the Hu's invariant moments, and extracted
16 features of weed seeds on the basis of the analysis. These features could effectively represent the weed seeds of biological
stability genetic characteristics. Experiment results showed that the extracted 16 features with visual invariant which were taken as
Back Propagation (BP) neural network identification and classification of the feature sets could quickly identify the weed seeds
with a high recognition rate. Therefore, the method isimportant in the plant quarantine and agricultural production.

Key words: weed seeds, biological stability genetic character, visual invariance, feature extraction



