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On Camputer-aided Insect Identif ication
Through M ath-M orphology Features
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(1 College of Plant Protection, ChinaA gricultural U niversity, Beijing 100094, China)
(2 Department of A nimal Protection and U tilization, Southw est Forestry College, Kunming 650224, China)

Abstract The paper presents the result of computer-aided identification of 40 secies of
insects by using their 11 mathematical morphological features (MM F). The weight and
mportance of eachMM F is evaluated on the basisof their reference frequency in the process
of identification The result demonstrated that the rolesof 11MM F in computer-aided insect
identification (CA 11) is, from high to low: area> eccentricity> fomfactor> perimeter>

llength> Holenumber> (x-length, roundness)> lobation> circularity> gphericity. A ccording
to 11MM F, 40 gecies of insect w hich belonging to 8 Orders, 25 Familiesw ere identified
through dichotomousmethod A nd it also w as the identification mechanisn of CA Il Finally,

the authorsput forw ard an updated version of BugV isux and CA 11 oftw are that can identify
3 gecies of insects, and thus enable it to identify asmuch as 40 gecies of insectsw ith an
accuracy rate as high as 97. 5%.

Key words MM F (mathenatical morphological feature); CA Il (computer-aided insect
identification); identification mechanisn
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(computer vision technology)

90%

[2 8]

(H elicoverpa amigera (HuUbner))

[9 11]
8
40 (1
) 11
40
/% /%
A tractanorpha lata 24 24 100 Gonepteryx mahaguru apasia 21 21 100
(M otschulsky) M énétriés
Pantala f lavescens Fabricius 36 30 100 N eptis themisL eech 28 28 100
Cryptotympana pustulata 15 15 100 Allanyrina dichotana (L. ) 17 17 100
(Fabriciug _ H olotrichia titanisReitter 30 23 82 6
Lycoma delicatula (W hite) 13 13 100 H olotrichia oblita 30 23 100
Palanena angulosaM otschulsky 35 30 100 (Faldemann)
E rthesina f ullo (T hunberg) 32 21 100 Pillia quadriguttata 30 27 926
Dergpteryx fuliginosa (Uhler) 30 30 100 Fabricius
- Ananala corpulenta 30 30 9%7
Coreus potanini (Jakovlev) 30 30 100 M otschulsky .
Ectanocoris atrox (Stal) 55 55 982 Potosia brevitarsisL ev is 30 23 100
iterglrothlsa cinerearia Bremer 32 20 95 A nep lphora nobilis 0 23 100
ey (Ganglbauer)
Agrotisypsilon (Rottemberg) 24 12 917 A SUim amurense 0 23 957
H elicoverpa amigera (HUbner) 50 24 100 Eschscholtz
Oederania esox D raudt 38 30 100 Chelidonium provosti 26 26 100
Ostrinia f urnacalis Guenée 40 24 100 (Faimaire) o .
Theretra japonica (D rary) 21 21 100 SG?E,:;ﬁ? viridipennis 31 31 100
Rhodinii jink i h i 28 14 929
Ino%de'”” Jinkow i hattoriae Podontia lutea (O livier) 26 12 100
Aglia tiu L. 3B 3B 972 Cicindela tytrida 40 20 100
. nitida L ichtenstein
Caligula ann:.:lM oore 3 12 100 L uciola lateralisM otschulsky 28 28 100
Salassa thepisL eech 30 30 100 A grypnus davidi 34 34 941
Pieris rapael. 26 26 846 (Faimaire)
Colias hyaleL. 30 20 90 B acchamaculataW alker 30 23 100
Aporia crataegi dilataVerity 28 28 833 Xylocgpa appendiculata Snith 30 23 100
1206 979 975
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2 40 11

5541.5 579.4 45.3 187.5 5.338 0.296 0.105 3.894 3.347 4.235 2.57
5747.9 614.7 44.6 246.8 5.252 0.128 0.041 5.427 3.709 5.554 2.11
17567.0 992.1 107.3 209.5 4.900 0.266 0.189 5.392 1.956 1.958 6.87
6088.8 368.3 67.9 115.5 1.791 0.341 0.316 5.365 1.700 1.716 6.15
2718.0 2159 48.3 74.6 1.369 0.408 0.481 4.416 1.484 1.547 1.00
4725.7 302.7 60.4 104.5 1.459 0.356 0.329 5.352 1.645 1.731 1.00
5216.5 378.3 62.2 117.6 2.201 0.276 0.221 4.070 1.735 1.905 1.17
20854 231.0 41.3 75.1 2.262 0.337 0.296 4.017 1.562 1.823 1.07
2846.3 515.6 72.3 91.1 7.647 0.146 0.132 2.482 1.036 1.640 2.04
17506.0 1038.0 223.0 72.9 4.411 0.103 0.175 5.813 0.454 0.351 22.81
20365.0 932.9 273.5 117.8 3.315 0.089 0.156 5.900 0.335 0.431 10.12
10394.0 768.8 188.2 86.0 4.686 0.085 0.151 4.909 0.372 0.441 26.17
13841.0 717.8 228.4 96.0 2.980 0.076 0.139 5.873 0.338 0.409 1.84
5196.7 521.3 147.1 38.0 4.345 0.063 0.111 4.072 0.348 0.311 13.08
43916.0 1448.0 489.1 228.9 3.912 0.057 0.108 7.355 0.233 0.464 16.20
72155.0 1685.0 485.1 124.7 3.142 0.048 0.084 7.750 0.442 0.254 5.20
82879.0 1821.0 503.4 147.8 3.201 0.069 0.087 9.366 0.426 0.279 3.40
103 368.0 2143.0 561.0 156.4 3.545 0.041 0.072 9.243 0.420 0.270 53.17
149687.0 2486.0 640.9 178.4 3.297 0.050 0.086 9.758 0.464 0.261 10.63
37948.0 1206.0 298.0 92.7 2.901 0.086 0.144 6.923 0.551 0.316 7.73
38479.0 1105.0 305.9 105.1 2.538 0.110 0.189 6.886 0.526 0.344 1.22
54 812.0 1494.0 375.5 117.5 3.278 0.064 0.109 8.275 0.495 0.264 1.39
60053.0 1344.0 377.2 125.4 2.404 0.114 0.198 8.520 0.542 0.321 1.76
42 783.0 1317.0 404.3 102.2 3.348 0.070 0.133 6.818 0.334 0.228 43.55
31773.0 1231.0 169.4 250.4 3.930 0.314 0.324 5.710 1.432 1.493 5.35
5331.4 303.0 60.7 113.6 1.373 0.420 0.424 5.554 1.844 1.875 1.63
5252.0 299.6 60.5 113.0 1.362 0.422 0.421 5.564 1.828 1.870 1.57
4350.3 266.8 59.3 98.0 1.306 0.436 0.492 5.163 1.571 1.652 6.74
4606.4 275.8 61.3 101.0 1.319 0.445 0.514 5.342 1.558 1.648 2.77
6091.6 320.1 69.3 114.5 1.341 0.453 0.516 5.517 1.614 1.653 12.04
8011.5 488.4 60.8 167.3 2.389 0.349 0.222 5.011 2.743 2.750 16.20
2402.9 234.4 32.0 91.2 1.859 0.363 0.225 4.139 2.991 2.853 1.37
1871.9 220.0 27.3 88.7 2.067 0.409 0.223 3.682 3.214 3.265 1.00
2700.8 262.0 32.9 98.9 2.032 0.411 0.249 3.919 3.176 3.013 1.35
2190.3 206.2 36.6 79.7 1.549 0.369 0.307 4.098 2.120 2.185 1.00
2526.3 258.5 37.9 925 2.109 0.299 0.211 3.465 2.263 2.448 3.60
3664.2 287.3 52.5 79.8 1.813 0.403 0.401 3.939 1.687 1.530 1.71
2179.0 216.0 31.8 86.6 1.699 0.386 0.261 4.084 2.771 2.727 1.65
2933.4 294.0 63.8 81.8 2.376 0.282 0.366 3.711 0.966 1.313 2.23
9411.3 607.5 172.0 106.2 3.183 0.180 0.282 4.835 0.447 0.642 1.20
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