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Table1l M ean values and variance analysisof image
characteristicsof seven grain pests

/ / / /
3268 89 41070 4 15 237.54 2359 023
3350 40 39760 379 14064 1236 Q23
2428 40 45120 6 70 148 89 2348 Q38
2040 11 32344 414 76 64 138 030
1520 80 264 40 3 68 73 34 1740 Q34
902 00 193 38 3 37 25 41 1195 036
1693 70 20560 2 03 36 35 1740 018
[1]
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Table 2 Characteristic paranetersof image samplesof
seven grain pests to be recognized

All rights reserved.

/ /
1 2715 00 363 00 3 86
2 2319 00 435 00 6 49
3 2638 00 372 00 4 17
4 3424 00 401 00 374
5 863 00 158 00 2 30
6 1538 00 195 00 197
7 3835 00 383 00 304
[1]
23 7
1 7 (
3)
3
Table 3 V ariation ranges of the grain pests
characteristic values
/ /
(3031 35,3506 43) (387 11,434 29) (3 92,4 38)
(3209 76, 3491 04) (385 24, 409 96) (3 56,4 02)
(2279 51, 2577. 29) (427 72, 474 68) (6 32,7,08)
(1963 65, 2116 75) (309 6, 337. 28) (3 84,4 44)
(1447 46, 1594 14) (247, 281 8) (3 34,4 02)
(876 59, 927 41) (181 43,204 33) (301,373
(1657 4,1730 1) (195 99, 215 21) (185221
1
(
6 )
Ro
(3031 35,3268 89)
Ro= (387 11, 410 70)
(3 92,4 15
Re
(0, 3506 43)
Re= (0, 434 29)
(0,4 38)
24
241
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Px1 2715 00
Rx1 = 363 00
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Table4 Calculated resultsof the correlative degree betw een the pest to be recognized and every kind of pests

1 - Q 4914 - Q 5528 1 1941 - 4 3999 - 8 5146 - 33 0950 - 16 4090
2 - Q 7537 - 1 3699 Q 3333 - 4 1575 - 7 5743 - 28 6039 - 14 2609
3 - Q 4838 - Q 5375 Q 9812 - 4 4753 - 8 2472 - 32 1012 - 15 8386
4 - Q 6862 - Q3571 3 0692 - 9 2096 - 13 0376 - 45 2129 - 25 3885
5 - Q 7691 - Q7771 Q 7479 - Q 6897 - Q 6185 - Q 5103 - Q 6099
6 - Q 6511 - Q 6653 Q 6385 - Q 6205 - Q 5240 - 1Q 4068 - Q 2673
7 - 1 2790 - 1 7056 4 1907 - 10 9706 - 14 9749 - 50 9561 - 29 3548
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Classif ication and recognition of stored-grain pests
by using extension engineer ing method

Yuan Jinli‘, JiHaiyan' , Guo Zhitao®
(1 College o Infomation and Electrical Engineering, China A gricultural U niversity, B eijing 100094, China;

2 School o Information Engineering, H ebei U niversity of Technology, Tianjin 300130, China)

Abstract: U sing image technology to recognize the stored-grain insects, the classification and recognition of mul-
ti-characteristic parameters and multi-compound degree of various pestsmust be settled Thispaper presents a
nev approach—extension engineering method—to slve this problem. This goproach is based on constructing
standard and extensional matter-elenent matrixes for variouspests classification using matter-elenent and exten-

sion set, calculating the correlative degrees betw een the stored-grain pests to be recognized and variouspests, and
recognizing the pests acoording to magnitude of correlative degree A coording to the calculated result, it isproved
to be an effective and practical approach to classification and recognition of stored-grain pests

Key words stored-grain pests detection; extension engineering; extension set; classification and recognition
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