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Fig.2 Sampling curve of targeted pest’ s posture boundary
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Fig.5 Binary images with different rotation angle of targeted pest
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Tab.1 Discrete degree of the targeted pest with different rotation angles

F1 F2 F3 F4 F5 F6 F7 F8
F1 0. 000 00 0.007 82 0.003 01 0. 006 43 0.001 62 0.011 04 0.004 77 0.010 33
F2 0.007 82 0. 000 00 0. 008 66 0. 004 22 0.007 41 0.003 59 0. 009 00 0.003 15
F3 0.003 01 0. 008 66 0. 000 00 0.008 19 0. 004 00 0.011 94 0.007 49 0.011 52
F4 0. 006 43 0. 004 22 0.008 19 0. 000 00 0. 005 83 0. 006 52 0. 006 67 0. 005 80
F5 0.001 62 0.007 41 0. 004 00 0. 005 83 0. 000 00 0.010 61 0. 004 09 0. 009 82
F6 0.011 04 0. 003 59 0.011 94 0. 006 52 0.010 61 0. 000 00 0.011 69 0.001 98
F7 0.004 77 0. 009 00 0. 007 49 0. 006 67 0. 004 09 0.011 69 0. 000 00 0.010 41
F8 0.010 33 0.003 15 0.01152 0. 005 80 0. 009 82 0.001 98 0.010 41 0. 000 00
HI{H 0. 006 43 0. 006 26 0. 007 83 0. 006 24 0. 006 20 0. 008 20 0.007 73 0.007 57
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Fig.6 Targeted pest images with different postures
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Tab.2 Discrete degree among different targeted pests
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Fig.7 Insect pests with different classification and posture
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Tab.3 Discrete degree among different classifications and posture pests
H1 H2 H3 H4 H5 H6 H7
H1 0. 000 0 0.083 1 0.0859 0.1575 0.1518 0.1571 0.107 1
H2 0.083 1 0.0000 0.004 0 0.2360 0.2314 0.2376 0.1852
H3 0.0859 0.004 0 0. 000 0 0.2393 0.2346 0.2408 0.188 4
H4 0.1575 0.2360 0.2393 0. 000 0 0.017 1 0.043 4 0.0536
H5 0.1518 0.2314 0.234 6 0.017 1 0. 000 0 0.038 5 0.0514
H6 0.1571 0.2376 0.2408 0.043 4 0.0385 0.0000 0.063 7
H7 0.107 1 0.1852 0.188 4 0.053 6 0.051 4 0.063 7 0. 000 0
H(H 0.1238 0.1629 0.1655 0.1245 0.1208 0.1302 0.108 2

2.3 HHREHRIANEER

BT R ARAE 17) 55 2 TR 3 A ek 1 L o R B
R T R R 0 — A A B R T 5 RS TE R
AL 1) St 14 B B e 0 ) ) B A . AR SR
V55 1 Bk i 2 RS DL 6 RS 1 T 1 H — b A
FL I 3R R SR R AE ) A, 6 P A 1 T 1 B

JE Ry B (R % 2 W] DASH5345 i 0. 021 26) , ik
PN o 2 4 BRIk SR 6 il 28 25 A I — Al o B I 4
BT C1 ~ COCH I A 2SR T 10 A1 HL I 4
BT, m T IH—A R — A2 RO 1, XA L R
HREAR, /T LUAEIE)

AR (A4 ) X R 4R 1 4% M 22 45 19 7 U R

R4 BUHECHESEEMMREATFRELERTERE

Tab.4 FDs and standard feature vector of targeted pest with six postures

Cl1 Cc2 C3 C4 C5 C6 C7 C8 C9
®BE1 0.003 43 0.013 94 0.013 76 0.014 30 0.18093 0.017 03 0.043 52 0.002 17 0.001 76
B2 0. 005 64 0.010 89 0.019 12 0.024 79 0.183 08 0.027 41 0.048 48 0.003 77 0.002 32
B3 0.001 58 0.014 75 0.007 54 0.019 40 0.183 17 0. 007 56 0. 037 26 0. 004 45 0.003 77
B4 0. 007 00 0.011 88 0.013 53 0.027 88 0.189 15 0.019 93 0.040 75 0.002 74 0. 005 62
BKES 0.003 48 0.012 82 0.01092 0.013 86 0.188 47 0.01171 0.041 19 0. 009 49 0.004 11
K6 0. 007 36 0.014 30 0.01179 0.019 75 0.210 64 0.018 69 0. 046 48 0.001 87 0. 005 48
FEMERFE [ 5 0.004 75 0.013 10 0.01278 0. 020 00 0. 189 24 0.017 06 0. 042 95 0. 004 08 0.003 84
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Orchard Pest Automated Identification Method Based on Posture Description

Li Wenyong'?> Chen Meixiang’ Li Ming’ Sun Chuanheng’ Du Shangfeng'
(1. College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China
2. National Engineering Research Center for Information Technology in Agriculture, Beijing 100097, China)

Abstract; Orchard pests monitoring is very important in precise pest management. The pests trapped by
high-voltage current in orchard show different postures, which increase the difficulty of image automatic
identification. A posture description-based method has been proposed to automatically represent image
boundary and identify certain common pests in orchards. The performance of proposed method in posture
description with rotation, translation and wing scale of image edge was tested. Posture feature vector and
similarity difference threshold were determined by the calculation of average normalized Fourier
descriptors (FDs) and discrete degree. Three types of pests with 200 sample images were tested, and it
found that correct rate of target pest Dichocrocis punctiferalis ( Guenee) was 86.7% and error rate was
2.6% when discrete degree threshold was 0. 021 26. The experiment results indicate that this approach
has a stable description ability for posture-shape and good recognition performance.

Key words: Precise orchard management Pest identification Image processing Posture identification

Fourier descriptors



