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Table 1 Accuracy of prediction

FHAESE I ZRBETRIAER 2/ % TR A TIAER 2/ %
1x1 82.50(66/80) 72.72(16/22)
2x2 87.50(70/80) 81.81(18/22)
3x3 92.50(74/30) 90.91(20/22)
4x4 96.25(77/30) 86.36(19/22)
5%5 98.75(79/30) 90.91(20/22)
6%6 97.50(78/30) 77.27(17/22)




57 3 pUEr =

BT UG HE AL AR BRI T i 187

MELFR 1, BEAE T R, R 2 5 50
Wi, AR U SREERE A I T A R S B DK, A
5x5 WA BN, BEEREC, HPeRH 9 N 16 4N, 25
ANFI 36 AMNRFIESEL, MR I SR 16 R0 1F A 38k
90% LA I o A FHIIRSE A AL HEA T30 UF 1 45 SR 1,
KH 9 AR 25 AMEFIESEU A BRI RL, T 1E AR )
PUAZE] 90%LA b BRI 5 et Kl s, KM 9
AN SERAE TR PR R R, R 2 4
i 3x3 S A 1 Fisher 2k 340 7] ok 30 R 3.

%2 3x3 3EE O Fisher £t Bl R &R E
Table 2 Discriminant function coffients using 3x3 spectral data

WEI x; X X3 X4 X5 Xg X7 Xg Xo
¥ 9712 -1479 1710 42.932 1398 -60.645 3.550 64.347 18.176 -15.459
y, 9728 -1400 1664 42.649 1363 -56.707 2.325 62.706 17.705 -16.034
y3 <9512 -1549 1736 44.520 1424 -63.303 5.099 65.674 19.301 -16.070

3 4hig

1) AT R B AR ST B ol SR A3 B T B i 7
TCEVENMS, AT DL T W U T 18 [ B B=140 i3F
TGS oy T A POR 15 T s 525
GACE Tk, 15 2IRE G S Xk A 5

2) H IxI(1=1,2,+++ ,6) ) 4 el BEL I it 7 11 500 1 0
T QR BERAE, A B A0S I G SR A TIUI 1) 1E A R
HAE 80%LA b, FEBHAE A RAIE B MR, VISR
TRIAER R SR R, B TR R B
A B AT REAE (1) 77 T AR RS K L

3) FRHCRANE R AR S, R Fisher #
BIBLRL, JEFH 3x3 4R ELAIREE O, RIH 9 ANRFAE
1) R A A G A B AL, W03 T ME A A B
90.91%, FF HALARIEE A faj o, PRt mr DL SE IR ) mLh
A, 3 TR HUE ) S A e N H
=

(& £ x #

[1] Salle J L, Wheeler Q, Jackway P, et al. Accelerating
taxonomic discovery through automated character extraction
[J]. Zootaxa, 2009, 55(2217): 43—55.

[2] 5KeL¥, BV, ETETF. RS d UG IR E 1R
HU[I]. Ak TRE2A9R, 2009, 25(2): 126—130.
Zhang Hongtao, Mao Hanping, Qiu Daoyin. Feature
extraction for the stored-grain insect detection system based
on image recognition technology[J].
Chinese Society of Agricultural Engineering (Transactions of
the CSAE), 2009, 25(2): 126—130. (in Chinese with English
abstract)

31 M2, skdfh, WG, 55 ETERGRERRIZEAZ)
ARG IFFFE[I]. Aok T3], 2008, 24(1): 188—
192.
Yang Hongzhen, Zhang Jianwei, Li Xiangtao, et al. Remote
automatic identification system based on insect image[J].
Transactions of the Chinese Society of Agricultural Engineering
(Transactions of the CSAE), 2008, 24(1): 188—192. (in

Chinese with English abstract)

Transactions of the

[4]

[5]

[7]

Sarpola M J, Paasch R K, Mortensen E N, et al. An aquatic
insect imaging system to automate insect classification[J].
Transactions of the ASABE, 2008, 51(6): 2217—2225.
Wk, Kz, ERLSEEORAE B B0 v o ] 1
[71. 415 H 2%, 2005, 3(3): 133—136.

Yang Hongwei, Zhang Yun. Application and prospect of
computer vision technique in identifying insect[J]. China
Journal of Bioinformatics, 2005, 3(3): 133—136. (in Chinese
with English abstract)

R, o, BORE, S BT RGO AR RIEY
T RO UU PRI ]. T AR R 2009, 42(7): 2349
—2358.

Guan Zexin, Yao Qing, Yang Baojun, et al. Application of
digital image processing technology in recognizing the
diseases,pests,and weeds from crops[J]. Scientia Agricultura
Sinica, 2009, 42(7): 2349—2358. (in Chinese with English
abstract)

RIS, BRJ5, . AEIRAIEORTE B k2R A
NI, BHANR, 2010, 47(2): 256—262.

Xu Peng, Chen Naizhong, Yang Ding. Automatic identification
of insects[J]. Chinese Bulletin of Entomology, 2010, 47(2):
256—262. (in Chinese with English abstract)

KR, TONRE, BRI, BRI B R B 3R AR
B ARNHIEER, 2011, 42(6): 184—187, 173.
Liu Deying, Ding Weimin, Chen Kunjie.
acquisition system for the images of insects in field[J].
Transactions of tne CSAM, 2011, 42(6): 184—187, 173. (in
Chinese with English abstract)

Zhou F F, Shi J Q. Texture feature based on local Fourier
transform[C]//IEEE International
Processing, 2001, Vol 2: 610—613.
F¥, EM, BRITAK, S R TR BE T R R R
SEEART. VBN, 2010, 36(3): 502—507.

Wang Ling, Wang Ping, Chen Binglin, et al. Image
segmentation technique of field cotton based on color
threshold[J]. Acta Agronomica Sinica, 2010, 36(3): 502—
507. (in Chinese with English abstract)

BURR. BT HRLTAN 2 WX BB D). H5H
PLRHAR, 2009(3): 22—23, 26.

i, MR, 530, . BUEEMRARIM]. dbs: Bl
Bl oMkt AL, 2006.

Wwvr )y, BE. RIS H AR S I R SO AL B T
2] JGHITRE, 2004, 33(11): 55—58.

Xu Guili, Mao Hanping. A new method for extracting image
texture features by Fourier transform[J]. Opto-Electronic
Engineering, 2004, 33(11): 55—58. (in Chinese with English
abstract)

AU, EE, R ME R RIS S AR H TR AR
B MR R[], dbstARlk k22244, 2009, 31(5): 108
—111.

Duo Huaqiong, Wang Ximing, Fan Junxiong. Cross section

Automatic

Conference on Image

size analysis of tracheids in Tsuga chinensis wood with
Fourier transformation[J]. Journal of Beijing Forestry
University, 2009, 31(5): 108 —111. (in Chinese with English



188 NV TRE A 2012 4F

abstract) [16] Yoko M, Minoru F. Transverse shape analysis of xylem
[15] Yoko M, Yoji I, Minoru F. Transverse shape analysis of ground tissues by Fourier transform image analysis II: Cell

xylem ground tissues by Fourier transform image analysis [ : wall direction and reconstruction of cell shapes[J]. Journal of

Trial for statistical expression of cell arrangements with Wood Science, 2005, 51(3): 209—217.

fluctuation[J]. Journal of Wood Science, 2005, 51(3): 201 — [17] Webb A R. Zit#iaCiRAIM]. dbat: BTk iR,

208. 2004.

Identification method for rice plant hoppers based on
image spectral characteristics

Liu Deying, Zhao Sangin, Ding Weimin, Chen Kunjie
(College of Engineering, Nanjing Agricultural University; Key Laboratory of Intelligent Agricultural Equipment of Jiangsu Province,
Nanjing 210031, China)

Abstract: To accurately and rapidly identify the rice plant hoppers, a novel method for identification of the rice plant
hoppers was proposed by using image processing and image spectra analysis. At first, the automatic digital image
acquisition device developed by us was used to capture the hopper images. The threshold 140 was utilized for the
segmentation of the background and the insects after statistic and analyzing gray values of the pixels in the background
and the insects. Then morphological filting, opening and AND operations were conducted on the insect images and the
back images of each insect were obtained. Two-dimensional Fourier spectra for back images of the insects were
extracted through the Fourier transform. Finally, the fisher discriminant function was established based on the
two-dimensional spectrum data and was used for the identification of the rice plant hoppers. The training and validation
results showed that the correct recognition rates for the rice plant hoppers were more than 90%, indicating that the
proposed method has potential to automatically identify the rice plant hopper.

Keywords: image recognition, Fourier transforms, spectrum analysis, insects, rice pant hopper



