20114 11 A g b L M iR 5 42 % 1P

ETHRIERGRAWERERNIRANTE"

OB 2 82 K X F F KRE

(R E AP R T Be , dbat 100083)

(ME] HEIRFHRE T ORRE AR I T —F 3T 5y 222456 A L2 W4 i1 6 1 i 5
J5 10T 8 TICABURRME B R AT 430 B 00E , K 32 2 14 0 5 AL 1 O TR BRI o il BRI S 5 Kk . 45 Rk
A, 1R T 5 SRR B 1 TR A L TT fie R BI E AR S R B XA [l B SR R PR (R 3 o B
ARG 4306 BSOS R 25 53, BT O 2 43 % O 6 AR IBUR 9245 8 199 S0 B B, A SRR I8 P9 AT LA 4 BT L
B 4 A R E R M4 VRV AS B2 BIME N d 857 3 2 BP— ANN B0 ERL AL, f% 160 AN B A4 B4 4% Lo 1l 43
oy AR AR R TR £ 4B R X AR AR 120 A A A 1Y IE B ) 591 R R 100% , X TR 2 40 AN RE AR i1 TE i B 1 R R 95%
0 B SR D B 11 3 5 i A At B W B AR ) S [ 2% TR AR 25

K@ EEER OGITRE B MEM%

FESES: SI126 XERARIRAD: A XEHE: 1000-1298(2011)S0-0172-05

Greenhouse Cucumber Recognition Based on
Spectral Imaging Technology
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Abstract

In order to realize the recognition and harvesting of the similar-color fruits, a spectrum selected
method was developed to analyze and verify sensitive bands of cucumber based on statistical variance
analysis and artificial neural network. Then the selected spectrum composition was used as reference basis
for spectral image acquisition in greenhouse cucumber recognition, and the results of image processing
indicated that the images within sensitive bands were captured to cope with the similar-color segmentation
problem under complex environment effectively. By comparing the spectral reflectance difference of
cucumber plant (fruit,leaf and flower) from visible to infrared region (350 ~ 1200 nm) , sensitive bands
of fruit information were obtained by statistical variance analysis. After that, principal component analysis
compressed the sensitive bands into several new variables that were the linear combination of original
spectral data. In order to set up the three layer verifying model of back propagation artificial neural
network (BP —ANN) , the first four PCs ( principle components) were applied as inputs of BP — ANN,
and the values of type of cucumber organs were applied as outputs. In this model, the trained network
arrives at a 100% identification rate for 120 training samples as well as a 95% identification rate for 40
test samples. It proved that the selected spectrum composition could better reflect the characteristic
difference of cucumber organs.

Key words Greenhouse cucumber, Spectral imaging, Wavebands selection, Neural network

Wk H . 2011 —08 —15  f&[nl H 1]: 2011 —09 —25

# [EH R H AP A R BT H (31071320 31101079 ) ARl BHEE A 5% 10 3k 42 W% B 350 H (2011 GB23600020 ) | 5 4 24 4% 19 - A % TR BT 2k
4 BT B (20090008110007 ) 1 2 7 H 19 - a5 35 2000 28 5 4x ¥ B3 H (200800191014 )

EERN: =, WAk, FENFE R ML A HLEE B AR 5T, E-mail: jicobear@ 163. com

BIWAESE . R, B2z, T NI R HLE A H RIS, E-mail; cau2007@ cau. edu. cn



e FAE S ST OURE AR B AR B R vk 173

51

JCTE GBS A8 N — A~ 2 2 A i 1
BRI Ak BRI Op Br i B A B A 2 R
FAR G M 00 A LS Ao BE B BRI %
J& , Rl L S 2 1) AR R i e T R PR 1R
st 19 B 2R MO S0 R ity SRS 0 5 T A B T e kR
B 28 iR A A5 B AR S — A gE s

HT T 63 B AR R S e X G N R AL A oy, R
B ARSI E R AE 20 A, PR [ N A e R B
PABHAT T AR

AT 1 A TR I 6 335 5 e 22 B AT 4 1k
AL, 7T A7 25 3t 52 BE H AR B A R as S i . xf
Tl IR B BTAR W), 25 A48 5 A A A KO 2k
MO W2 7= A — 1 23 06 B A 3 i
JEU AR 6 1 Bl AR TR AT 5, 23 A HL D' 5 AR A I 4
TR P B o AR SCHIDETE 23 M7 07 15 R Wl 2 3238 3 IR
A I i D T B, LR o AH 1 O 3% 18115 H
PRANTT S B BEXS L, O I S 1 T 5 Ak 1 R 2R s AR
) B L il

1 HB5H®

1.1 SRIe##

SCHG T 2008 4F 6 A AE B E O R RS
i HOGIR 2 017, B B i 2 I Ao A 3 50 R
i R A ZEOR, KA K By 300 ~ 350 mm, BT & N
200 ~220 g, 25 il B /N T 20 mm {1 5K T 3 {8 I
i, PRLHA 5256 2R T b3 RTS8 K Jile % 7 1 2 g
U (SR S 0
1.2 EHHKEK

K R E 19 38 SR HLINIE L 19 07 kAT
TR o AR R 2 Uniq 23 A] ) UM - 300
FIE AR EOL B Be Ry 350 ~ 1200 nm, S 8% B 2
3l B AR Sk 1y 4 A, OG T B 2 B R 768 x
576 8 1T 2 B TR L PONAE L . D i EE GE o
KA AR (Matrox) iy ATHRAL, RAE S FE P BARHL R
8RS 805 B R Sk I8 1 KR FHIE E AR
1.3 ifiRE

K HZE E ASD /A Al 4 FieldSpe Pro FR™ F-435L
JETE AR A 45 R BUTAE Y RS2 48 1635
Bl ALEAS RS T, W Ay 25°, RAE &
JE29 20 mm, SEREFAL P BGEE 350 ~2 500 nm, [A] FF
1 nm , 52 iR B 25 IO i B R, 52 36 LA 9T 350 ~
1200 nm 35 B3 FL N B9 B 6065 o 0 o I Bl B4 41
20 YICE-EAE i B bR A6 35 RS 3, € R
JE BT S M E , 275 B0 Bl X 4 4k [R)

I

— kP
1.4 EREEAX

R HE T 07 25 25 o pr KR PR O vk I T
2 RE U S W B A W) 4% B ) 1) S22 Dl i 2 e AR
JE K 2 S T, DA rb i SRR B SE 5 B Y HAR
e B B PR AL FE N

F=55, (1)
sop 5= Y% G0 2)
5= XY (g 1) (3)
;j:%Z Xy (4)
G R ®
AU S BT, 4 R 2 I
S0 % 5
Se—— B2 Iy i, AR K PO 2
BER10 % 5
MR 0 ) KR AR
vt ] RS § R A
N O AR 1
o BT REAO I AR 4 1

FAS R RIS R 22 5 BE AL R 22 19 A WM, 1% E
7RG A T AR A 2 1 ) P DI A R 22 e K

2 XRBERSHH

2.1 BHRNREHHE

1B NAE Yy (RS FE) /Y 3150 5 3%
SRR . BEAR AR O B, BEBEIE T 350 ~ 1200 nm,
YA R BTSSR A AL RSB E 1
A UL P BE (350 ~ 700 nm ) (9 5 5 58 5k 44, T
FEAT LML BE (750 ~ 1200 nm) {14956 35 W W 555 , X
SEM R A 5, w6 R 2 8Ot 4E i A
Y b 3% B it 2 3 AT e B AR T S 4041 ek
DN RT LA % 2ok i 2 2R 22 LM BE 2 2B RS, BOPE
LLAME B BB R o 5 A A 2R TR O

100 T —

— = o
------- o151

®©
(=]

(=N
(=]

Jeis R /%
ES

[553
[=]

—

950 1100 1250

0 350 500 650 800
P /nm

F1 SR 63 SO

Fig.1 Reflectance spectra of cucumber plant
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Fig.2 F ratio of reflectance spectra between cucumber

fruit and other organs (leaf and flower)
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