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Use of math-morphological features in insect taxonomy. [ . At the family level
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Abstract: Statistical analysis of 11 math-morphological feature CMMF> (such as areas perimeters ete.) from images of
23 gpecies of insects of the Pentatomidae, Coreidae: Noctuidae, Satumiidae, Pleridae. Melolonthidae Rutelidae and Ce-
rambycidae families indicates that the ranked reliability of MMF in the identification of insect families is» from high to
low: Croundness» eccentricity? > Careas perimeters X-length, sphericity) > (Y-length, circularity) > C(form fae-
tor» lobation) > hole number. From the perspective of mathematical morphology, the kinship between the Nuctuidae.
Saturniidae and Pieridae can be ranked as follows: Nuctuidae and Pieridae > Satumiidae and Pieridae > Nuctuidae and
Saturniidae. Kinship between the Melolonthidae. Rutelidae and Cerambycidae can be ranked as follows: Melolonthidae
and Cerambycidae > Rutelidae and Cerambycidae > Melolonthidae and Rutelidae .

Key words: math-morphological feature (MMFJ; insect classifications computer vision technologys family

TERTHI S0 “BUER AT R B LN H
W, 1. EELE T LRNEWR” GRITFHS,
2003a) F “HETEAZEE B2 YN A

. BRRNT EMNARR (BTFEE,
2003b) . WA T BHREERAREE B M aR

1 eSSk

1.1 fEidesy
FETFHE. G¥E. FHEEHM3 H 8 R

SrRET T BRI R RATIE . TARME S BERPE B
—PEENIT, FTHER SRz T R
REFHZR IR B 2. BAVRER, ARKSE 1 31
TSR AL AT R B TR IR R R AT PR AT A 52
HHAT T, I MEEET A AR B R B H
RIAIRE R AN T ik,

BIMEE, BitEESE so ML AR EREAH

SV ES. BRMERNE L.

1.2 #sEAHZE
WRAELBATSE (20032, RIS ILE

FEEPRRAEM. BAE. ik, 458K, B

WL WM. BRE. BBE. ROz, BE

EHIRE. EF “s63” TH (863306-ZD05-02-03); EFAHKFFEELIRE (302701680
fEEE M it B, 1B AL Bt 2, NEERESEA. BEMYFEREFEES TREYH. Emil: ipnist@ cau. edu. en

Weie B #8 Received: 2001-12-24; #3 A 88 Accepted: 2002-04-25



340 B R Adcta Entomologica Sinica 46

BELORIERE 11 . HETH Y STATISTIC % A
FLaF BB S LT 2204

2 ER5Hr

2.1 23 MEHE 11 MEFEHFIEE

RE A N 1.

2.2 FPEER S SER S TUSIER LR
2.2.1 SRS EEER. BTER R
MgwERE HAagEm M, B LLEE AT
EIE&T .

2.2.2  HEFUEGSE WIERPAN IR = 57
82 8ixyrnye sy sy A RUHBAFE R FIISE MR
HEEGWENR H:6,° = 8,> < - H;: 67 =
&L B EBERT o W F = s71s? < F, RF = s7is}
> F, H, B4, BERKFER . HP,F, =
VF, F, IEERECn, - 1, n, - 1D BRFAFIES
B, T F, A BAE(n, — 1. n, - 1D ERITEFLIE
FA-

Fops(ls 12 = 161 = F,» Fps(1:1) = 161 =
F', . F, = 0.006211. 3 AIF SR H R, &ERm
B MR AU IR S AL m g EOR
MBI AR B Ao 28 B SRR ST 11 AT
FRIER FAES AN 0.24.0.08,0.06,0.09,0.003,
0.72-4.07,319.62.0.88,5.05 1 0.

WREH L RREMEE Y FREH,, Bt
PR 3 TR A7 Z AR -1, AR Z 5 1.
223 BANEEREENRER.O YNEHE.E
o R L GVRR R M | BOR T L LR R L
EH G EAERNESSAESEZE R DEHEE N
FEARVL BT EEAN . B B U R
MECERR M DR AR RS g SRR 1T 1H. 4
B R A 0.0217, - 0.2939,0.1025, - 0.1396,
1.8869,1.7266, — 0.7094 F1- 2.229. B » = 0.05. &
Tl (n, 4 n—2) = 56242 -2) = 4.303.%
VR IER) T EEME DT ¢, (20 = 4.303. Bk
WAL s AL RO T AN AL R A R
VEVEROR PR AR B R L B BRI E R REE
o

@ MERSH . EREMEHH AL =375
MER BEERE I EARRIERS 78, % TEK
IR~ 1.475.2.5339 F10.0707: £ 30 o {E¥H 1; 18
B 1005 Co) ¥ 12.706.3 TEFIERD 7 (HLEXH AR

T by (o0 ENPTRI TR S50 B M B8
ERNRE.

i RHaE R A SR 11 TSR IE R
LR 1 SRS RFELREEZERATA
BE BREUN, S IXEARTE, 11 WEEARE A
& H AR TR

RS EERATAVREBEREE THA
2k, FEt A HEES .

2.3 SHPEHTEWA. KEMWE MR RS T
e Ay

2.3.1 BESAEMEREER. TaRRtRS
ik, e as, Bmo R T RERE,
HKEA BRI S A ESS 7. AR
TSR R aEwma &L BRAREAE AR
g1 R PRI B SR B A 2 T R PR
RAMAL AR S, BT RRL S IR A A B R A A
EIEEEAA . AR T R g

TR AL B S A T R R e i, AR B
FEFHES AR AR B B IR T EOR L B
AR B W2 FLR SR ETSE 11 B B AR D
B K R A 0.4176,0.2812,0.3034, 0.4038,0.2264
0.1506- 0.182,0.3328,0.6428. 0. 1664 1 0.3966 . 5 LUEE
LR DB INT Dy = 0.866, R 11 FFALIFT &
E#& .

2.3.2 FEFERS: SRHESER A E
L PHHS R B R MR R BB AR
BE L3RR o7 S RARIR Y 6.4944,2.977
0.8874, 0.5673,2.4121, 1.6244,4.9601 - 0.5243, 0. 1563,
0.0323 Tl 7.146. BHUFLAY o° BT 4063 -1
= 7.815, FTLANEEIRZE 4, B = RIS IUREAE 7 2
k.

2.3.3 ARNEERDEEHRSR: AAEFENE
AR EE R BE RN,

@ PSRRI A 53 E R A 5 K&
AT B I R R B 8L mRR .
BRI B AR B 0028 B B 305 11 TR
) 7 {8, 8 BAKIRH - 4.2605. - 5.6246.6.8561,
— 3.3928,0.8108,4.0599, 11.2776- — 5.8984, — 5.8311,
15.7759 F1- 0.3552. 8 o = 0.05, BEF 1,(ny + n, -
2) = 163+ 4-2) = 2.571. TR BES, A%
MERY T HETHER KT 1,6+ 5-2) = 2.571. 48
Y5 g, BT DR R FL SR AR R SR {E R
BERADE AR THELMEZERTE.



3 1 s, WERESERRSEE FHNAFEA. Il R LSRR 341
F1 23MESEA 1 HEEE SIS RRE
Table 1 Eleven math-morphological features extracted from 23 insect species
(S EHF Ak EHk s BRESH bR RRE B R UEE ROE RN
Insect name A P X1, 7 F B 5 c R E H
%ﬂ. N Palomena. angulosa 2718 215.9 483 4.6 1.3685  0.4080 0.4813 4.4155 1.4%40 1.5470 1.00
Pentatomidae Motschulsky
Erthesina fulls
FRECHE Erihesina f 47257 327 604 1045 14587 0.3560 0.3202 53520 1.6450 1.7310  1.00
(Thunberg)
%‘%ﬂ %%:5%%]:’”"”‘"””‘ §216.5 %783 622  117.6  2.2014 0.2760 0.2210 4.0607 1.7350 1.0050 1.17
Coreidae Suliginasa (Uhler)
ﬁﬁfﬁﬁc‘ms 2085.4 231.0 413 75.1  2.2619  0.3370 0.2964 4.0173 1.5620 1.8230 1.07
potanini { Jakovlev)
| i o
Tﬁﬁ;ﬂ MR Agrotis ypsiln ) 20 932.9 2735 117.8  3.3151 0.0890 0.1564 5.9004 0.3350 0.4310 10.12
Noctuid-ae ( Rottenberg.)
*%%EMWWP“ 10394.0 768.8 1882  86.0 4.680 0.0850 0.1510 4.9000 0.3720 0.4410 26.17
amigera (Hitbner)
B RIAR Gederamia 13841.0 717.8 2284 06.0 2.9797 0.0760 0.13%% S.8736  0.3380 0.4000 1.%4
esox Drandt
KREIP RBIR Rhodinil jinbowskil ) (o000 f g 0 4851 1247 3418 0.480 0.0820 77502 04420 0.2540  5.20
Saturniidae hattorige Inone
T_Ej_k%@ 828700 1821.0 S03.4 1478 3.2000 0.0600 0.0865 0.3657 0.4260 0.279%  3.40
Aglia tie Linn.
%Ekﬂﬁ 103 368.0 2143.0  S61.0  156.4 3.5447 0.0410 0.0721 9.2434  0.420 0.2700 S3.17
Caligula anna Moore
Hakimmmm 140 687.0 2486.0 640.9  178.4 3.2070 0.0500 0.0861 0.7578 0.4640 0.2610 10.63
thespis Leech.
*ﬂ%ﬂ %%\&%PLM 37048.0 1206.0 2080 027 2,904 0.0860 0.1443 6.0228 0.5510 0.3160 7.73
Pieridae rapae Linnaeus
ﬁ%\&%mmmle RA70.0 11050 305.9 1051  2.5%0 0.1100 0.1887 6.8%61 0.5260 0.3440 1.22
Linnaeus
lJ_I N .
TR dporia cravasgi (00 0 a0 355 1175 3.0776 0.0600 0.1090 8.2751 04950 0.2610 1.3
dilara Verity
REPHHIE Gonepterys
s copasio Mentrrits 60053.0 1344.0 377.2  125.4 2.4041 0.1140 0.1981 8.5203 0.5420 0.3210 1.76
& 2 ~E AR ichi
éﬁﬁﬂ ﬁé‘é‘%%m&m 5331.4 303.0 60.7 113.6 1.3733 0.4200 0.4238 5.5543 1.8440 1.8750 1.63
Melolonthidae titanis Reitter
1 Hem C3s
ﬂiéjl:j(f"‘ &R Holotrichia 5252.0 2996  60.7  113.0 1.3624 0.4220 0.4210 5.5642 1.82800 1.8700 1.57
oblita (Faldermann)
Ti | AT -
H”%%ﬂ qjﬂjém%méﬁpapﬂm 43503 266.%8 503 08.0  1.3064 0.4360 0.4919 S.1625 1.5710 1.6520 6.74
Rutelidae guadriguttate Fabr.
M < Anomala 46064 275.% 613 1010 1.3186 0.4450 0.513%8 5.3410 1.5580 1.64%0 2.7
corpulenta Motschulsky
FF EHEFRS Aroplophora
Commbycida  nabiis ( Ganglbmer) 80115 4884  60.8  167.3  2.3%00 0.3490 0.2220 S.0108 2.7430 2.7500 16.20
r‘\i
TR Asemumm 2402.0 2344 32.0  91.2  1.8593 0.3630 0.2253 4.1392 2.0010 2.8530 1.37
amurense Eschscholtz
ﬁﬁi% Chelidonium 1 o0 o 2200 273 887 20668 0.4090 02238 3.6818 3.2140 3.2650 1.00
provostt { Fairmaire )
%@%i%&’m@ 2700.8 262.0  32.0 98,0  2.0320 0.4110 0.2490 3.9185 3.1760 3.0130 1.35
viridipennis Gressitt
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Fig. 1 Result of cluster analysis of 11 math-morphological
features of 4 species of Pieridae
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Fig. 2 Result of cluster analysis of 7 math-morphological
features of 4 species of Pieridae
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Fig. 3 Result of cluster analysis of 11 math-morphological
features of 4 species of Cerambycidae
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