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Selection of Spectum Feature Wavelength and Recognition of
Different Ages of Manilensis

Li Lin Zhao Mingming Wang Zhu Peng Fan Zhu Dehai
(College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract; Manilensis is one of the major pests in China. A method for recognizing different ages of
manilensis was presented based on K-means clustering and principal component analysis ( PCA) with
selected feature wavelength. The hyperspectral images in the range of 400 ~1 000 nm of manilensis back
at differnet ages among adult, 5-age, 4-age and 3-age were collected and the average spectral information
of target region on manilensis back with the size of 15 pixel x 15 pixel was extracted. A wavelength
secleting method with combined PCA algorithm and K-means clustering ( K — PCA) was proposed. The
model for identifying manilensis ages was built by using Fisher algorithm and then compared with K —PCA
algorithm and successive projections algorithm (SPA). The experiment results showed that the K — PCA
algorithm needed fewer wavelengths but with the higher accuracy of 98.25% . The final feature
wavelengths of K —PCA algorithm were 468 nm, 555 nm, 635 nm, 710 nm, 729 nm, 750 nm, 786 nm
and 899 nm. The proposed method provides a certain technology support for manilensis monitoring and
precention.

Key words: manilensis; hyperspectral image; characteristic wavelength; K-means clustering; principal

component analysis

a| SRENEREYKE, 5K FRHAFR N =KA
sRge &L OB BT R OE w ok % AE R R OB
et g R P R R M A Y A 7 2 A RN AR R AL 0. 187 {2 hm* , 43 #i £ 20 4511 1 100 Z 4 H ., H:

il

IR H i 201510 -08 & [A H b : 2015 - 11 —18
ESWA: EHX A AR FIEEIH (31471762)

TEBRB A 24K (1963—) , 4, B0I% , R S , 3238 B0 TR B 31 1E B2, E-mail: lilincau@ 126. com

(R AU (1962) |99 BCRE M-k 2 S0, 8 A5 38 BOR A ML - VeI U 52  E-mail; hudehai@ cau. edu. en



250 & A Bl B ¥ i

2016 4

HRE (R L R SRR AR R A TR
200 J7 hm’ &M AE B B AR R M T A
TN R 53 W BT TR A B A A R AT
RAR R R o TR IR R A
e SR A 0 77 3 A B T T PR AR

FURT , 635 23 7 AR T 32 I F 7R ARl 1R 3
4538, ST T S e A ) P S DG BRI 6 R R
ik, AN 5y ZANER IR R W o 45 T 06 1 7 M i 7 19 )
AT, R AR AT R PR A R R
JETG I M B AR AT A5 F R 3 5] KT B A AL A S
B A B i 1 A3 R A L, SRRM T 4L
SMETE TR B A R o B AT, B A SN T O
A E R B BT AR AR I SR BT 1 5 T
T A — R PRI R

LR LTI T OGS 20 B BOR S2 BRI s iy
SARUA 114 O R AE T M RO T AR AR B I SR I, AR
AR LM DA S0 X6 4%, SR F e D63 20 15 R (400 ~
1000 nm) , $i H — Pl T K 2 {E R A F2 i o0 20 B
(PCA) M A IR AL B SR IUTT 35, X 3 ik (4 %
5 % SR 4 A A AR R s AT IR

1 X

L1 ShiEREXE

DGR B AN 1 TR, oGS AL DGR
AEAAZE 3 W20 e Horb, & ot 1% A HIL G 35 1
400 ~1 000 nm , YeiE /0 FEE N (4 £0.5) nm, &4 &
1392( =5 [A14E) x 1 040 OLig4E) , B Hah M A 3h
FAHFT E SIRCRITIRE LI 2 3% 200 WS AT, 3%
AL 400 ~ 3 000 nm, S5 S ZR4K JEER 710 mm, £ i
(K- J511) 0° ~ 180° 25 W] ] 5 411 22 ML A 2 600 mm x
500 mm x 1030 mm, DIEMRFREH A ScanViewer F4E
EGAE S B, S5 vp SR i Matlab 2014 \ENVI 4.7 #01
Excel 2013 /x5 i b A 740 2
1.2 SREHERE

AR S ) W R A R R [ A R A e 5 AR
WHOR 2 B I A7 RBE A ol (5 e 4 1 A 3 i
%30 Ko SRR 28 ~32°C  AHX M 60% ,12 h
IS ) 55 12 h DR I 8] 32 5 kAT, B K TR 1
INE EKRMERE K ERTRY., RERGSHK
WE YR 23 em, B 3h AT B ZhBROG, ST A R
30° (3 FLJT 1)) o AR R AE 4 3L 30 4, 4 4
HUS W 4 W3 WA 1 L M RS 00HE 5 e [ 5 1E
KAEG LI 2 Fros i GG AR LR 4R 85
P J5 o) RIS, R SR EAT PR A IE o SRR B4
Kot b, 3L 256 S (400 ~ 1000 nm) |, 35K 7] fa
H 2.35 nm, PR —HIEE .

(2) TR

(c) MR
BT mobi R E
Fig.1 Hyperspectral imaging system
LAY 2063 3. BN A

-
ﬂ\l’jﬁ 4

==

B2 [l S AR IR
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1.3 HiEmALE

FEAS B LA I O i 5 O E AR X 2R
W RS SR B R TN S B, B AR XK L 15 1R
R x IS RF M IETT Y WU 5F 2 4H, A 30 4
REAKE A A 8 ST 4R 110 4 i i 5 Y S 29 3 1)
PEIE, BB 400 ~ 1000 nm, P (A B 2. 8 nmo
g T A B AR R A — A R Ol 1 M kA Ak
H SRS W RS B i A R  anlEl 3 P

16000

14000 e R
120001 =i i?
10000 & -
& 5000 y =R
&2 6000 o
4000 ST RN
=

0 L . . |
400 500 600 700 800 900 1000

3 7R R A [ 5 01 13 A ]
Fig.3  Spectral reflectance curve at different

manilensis ages
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