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Fig.1 Near-infrared hyperspectral imaging system

1.3 E&R3IKE

I LLAMHALI RGN R 3 ms, {7 & % s
FE24 0.59 mo/s i), PRI EGIE MG R . S35k, &5
FARIBRAE (1 ORE IEAR 159 304 (1 1 Ar o R, QAR LB
AT B R A5 21 4 BRI b e G, X BT3RS 1 o
WG AT A bR e, BRI b R s A

it KA #AFhy Spectral Cube (ZF 2263 g A ) o 5K
b AL B G TE F 2 871.6~1766.3 nm, P34 FF A
BN 3.5 nm. — A4, il &L R
— AN KRN 320X n X 256 F R 6 B G B 3 1Ak .

A UR SR AR |, IR RS —
FHELZ L, HEAEA. 355 11 ASREER AT SG g
BRI RSE, BACRFERTRAZE 04 0.5, 1. 1.5, 2, 2.5,
3. 4. 5. 64 T R. Ash, 1EERE—ASRFERTE (350
RERSD  FERFEFER TR0 10 KRG, BEHLIEFRE 6
B RIEIRIK G AN 6 IR R AL CARIEH) 140 oK%
LR TR AR BT EDG I BRI R AR, DLt
PLARFAE R A P FE
1.4 SXEEGSH

TG BB AP T ENVI V.45 CGEE ITT )
A5 AT A Matlab V.6.5 (3&[E MathWorks 23 7)) %%
6.

T A R A BTG HORIBE B RS X A, o T
MR P 45 b R B BE 3R AR S HRFIE H G o AR
U SR T HL Ll B RO AN K CHRER A S
FURE, XHEECKH 1450 nm #KD) WK, T TEEE
AR H 2 TGO X, FF Rz iop USRI
WG 3, it B0 7 5 oM U OB IX . REAMRR
O 5 S B 3T R R U R X T AT (% &
(G (T34, A AN SRR IR 0] (R O % 52 O A
KA I 18] PR 2 1R BT A R O RS 1R~ 38 ol ik 23 AR
HBHAE TR AR AT 5 6 S AR, T A B B
T P TR PR AR AR A, DL R ORI BE X 43 R IR
VDX JR),  JE AT R IX 43 () S R TR) o AR R
Fo FH AT DX 43 ] TR) PR A EROR P340 6 1% S bt 22 1%, ml ik
B4R N X T,

T sl BHE B = AR O, Rk, EA
oAUy LB~ i S5 e B /1 oy = 1 N5 ) N P 1 P |3
WAL o AHARIE K AR EE N K I 1 T 22 AR AR K
FIPPIAHC R LU, wisk (D) FiR. B4AHET
PRGBS m AN AR 2, T E R )
W, S I T 3 K Sk AH AT e K Fi 500 R AB BT R I

Wk
Si
Indexl. = Rl' 1

et SO0 AR R = ey

KT 2K, RYIB 0 B R BB, P i
SRR RN S B S A AR B (P ARG R AL
IZRIEN SRR PR S C TR DA RS O 0 B S YW ¥
s ri g R rge SNBSS AR AR B PN AHIC R E
DRI, R A9 20 1 AT DX i L AN T, 6 4% )R
A 1A ) I 55 A O B8 H ) B A R AT AR A KR B
B, PRBURIDEER K .

MRERFET e, JEREAA AR A I TR PR 1 Jon i i
BAE S L K B R b, i B B A BE A LR A L) /b



5 8 34

SR LA RS AR BOARAEAR O K G HUR I ) B 265

U, ORI BN AN A B CER— A MR A 6 A b
N, BB AN BB R U S A AR S 3 I e R
Ay FIRF, 55 HH bR A TN b 5 8 A B R — 2, ]
Vb T 3E i T AR LGSR A RO X A i ORIAE . ok, X
P2 M I T 00 DX el 3 T ] (TR L P X3 A A VR R v
HRE BT B B IR VR R A AR
BRI LB KR IS, bl DX AR Rk EDIR e ESA
TAHEME s X EIERER R WG T K AR D
TET T, OB M5 A, X 0% R
MRE GG ELESS “MT7 m &I 8- &G E N
FRARL, AR AU AR = R A o Hobw, 75 UE i 5
KA AN [F] 1) X S0 A, Ty N Ty, KRR U5 40
IV ARG, o R X O A T, mT o AR
e d AR O AR RN R Ay, da X IOE @ (. T, mT 4%
FH TR G X E S PR R A G, R
TEASATED, I DX SbRc ot A8 B 5 1 DX 4
HHATARIL, TERCPRCHE B s AR b i 0 MR S e A
FUE 18 H AR BRI A HARIITHRL, 45 H AR e W
i A G P TT AR 2 LG 4174, CHerb A, AT A, Ry P51 —
G HARMIAD KT 70 GOBULLBEE N, %H
T N2 ) 30 Ay AR v s AR AN [ SR I i) P AR L I A
SR, ] R A e AR G ERRNAE B BB X 43 () B S I T

2 HBRE5HM

2.1 THETE R BAYIE
KEIEIE 0~T7 d FFEDGiE s 2 Pros, B m
FRARLHLREE A 5 m TR 28 MR AOGIE P2 {H,

0.8r  R¥ud
0.7}
05¢

041

il R

03¢F

02F

0.1F

\

0 N N N N N N N N N L

800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
W K/mm

B2 KERE 0~7d6-F34axt R4 L
Fig.2 Mean relative reflectance spectra on S. oryzae over the
period of 0-7 d after the death
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Fig.4 Near-infrared spectral images at 1 417.2 nm in S. oryzae
over the period of 0-7 d after the death
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Fig.5 Mean relative reflectance spectra and standard deviation
spectra of the dead S. oryzae at 0, 5 days after the death
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Detection of live Sitophilus oryzae (L.) in stored wheat by near-infrared
hyperspectral imaging

Zhang Hongtao'?, Mao Hanping®*, Han Liihua®
(1. Institute of Electric Power, North China Institute of Water Conservancy and Hydroelectric Power, Zhengzhou 450011, China,

2. Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education and Jiangsu Province, Zhenjiang 212013,
China)

Abstract: It is necessary to distinguish between the live and the dead insects effectively for counting the density of the
storage insects accurately. A 900-1700nm near-infrared hyperspectral imaging system was developed to detect live
insects in stored wheat. The Sitophilus oryzae was killed by using low-temperature sudden death method with liquid
nitrogen, and then the hyperspectral images were acquired over the period of time 0-7 day after the death of insects. The
relative spectral reflectance of the insects increased gradually with the duration of the death time. Then the spectral curve
of the insects became stable on the fifth day after the death. 110 hyperspectral images whose wavelength was from 1320
to 1680 nm were analyzed by the neighbor wavelength index, and the optimal characteristic wavelength to distinguish
the live and the dead was 1417.2 nm. The region-growing method for identifying the live insects was proposed based on
the area ratio of the two thresholds for connecting regions. And the insect should be judged to be alive if the area ratio
was higher than 0.5. The results showed that the training samples and the testing samples of the live and the dead insects
were all correctly identified since the second day after the death. This research provides a basis for the real-time
detection and classification of stored-gain live insects based on computer vision technology.
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