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Recognition of Soybean Varieties Based on Near Infrared Transmittance Spec-

troscopy and BP Neural Network
YANG Dong-feng' ,ZHU Hong-de’

(1. Department of Information Technology , Heilongjiang Bayi Agricultural University , Daqing 163319, China ;2. Agronomy College , Heilongjiang Bayi Agri-

cultural University, Daqing 163319, China)

Abstract: In order to realize rapid nondestructive recognition of soybean varieties, near infrared transmittance spectrum
(NITS) of 16 soybean samples were analyzed. Smoothing treatment and Mahalanobis distance were used to filter noise and wipe
off singular spectrum. Principal component analysis( PCA) and discrete wavelet transform ( DWT) were respectively used to ex-
tract spectral features which act as the input of BP neural network. PCA-BP and DWT-BP identification model were built. The
accuracy rate of PCA-BP model and DWT-BP model were 98. 125% and 95.93% ,in addition, the average recognition time
were 9.3 ms and 6.4 ms. The results of the investigation provided the theoretical support and practical method for rapid nonde-
structive recognition of soybean varieties.

Key words: Near infrared transmittance spectroscopy ; Principal component analysis; Discrete wavelet transform; BP Neural

network ; Soybean

R SEE 2 AR = & ORI . &
HERFEAE R AR A RAT 3500 BE T
Jiio SRV R G RE D s A&, B B A A
LR, KR AR A T R 2 366. 4 J7 hm®, b 4
FERGMMEAN 13, EREXTHETKX,
1996 ~2011 4, il i PRI VLA A AE W) 5 Fob o 5 23 D
S R AR IR 132 A, 3086 5 R A ) R
FHXFEAIIT AR T B AR AL X R WA 72 1 K i 3
TEEESEN . BSOS SRR R, F
mibg iR 4, 4 B R A BRI £5 18 BUAR KAk .
PR BE27 | M A S S R R R xR A R R
£, P B ] G4 4 LA b o S | AL
TR B R A EEE X,

LA (NIRS ) & F A ML BT 7E I 2140
T DX ) 4 0 2 M DAL T A S0 e v 22 B Ak 2
SR AR, NIRS (9 R FAS BRI & A

I #5 H #3:2012-12-10

EEIW B 5k E PRI B A BRI 948 T4 ” (2008-224) .

FEM O-H N-H C-H M asi fdl & 00, 65 8 F
WA WM E . SRR TS S AR B RN
[F] ity PR PR DG AR IE 23 18] 40 A1 AR AT, [ N b2 B A
UTLL AN SRR ST R Tig 2 .

KEEL AR AE DG 58 HET IR A 2 0, bR
1250 ] FAE A 2T AN (FTIR) 300 T
8 AR LA AP it R AR B 20 A 6T AR AN
[l R g FTIR 7£ 1 800 ~ 1 200 em ™' JEEI N A
BRI S, v DA T 58 5 [R] oK &2 #, (H JF
R BARR S0 5, BRIR R MBS . AR KM
A LSRR R RO K TR UT LT A, 45 oM ST R
532535 (SIMCA ) #3778 PR A I s 80 AT DA v ity 45 53]
BT 43 Firb e 13, AR A HERfR K &, (5]
T FERAE

AW F I £ A0 355 5 56 1% e AR R SRR
A FPREATEA T4 BT, SR FH 32 043 4 B S /N e AR

F—EEBN AHLIN(1977-) L A, P, = FH R BIHFSE . E-mail : yangsansun@ sina. com,
BIREE AU (1962-) , 53, 14, 5T 50t , FEMFE R TIREFFAFIEHI . E-mail : Zhd495@ sohu. com,,



250 K =

B 2401

BRI B R R SIS BP MR R 5 ARG 1 1
JTEEENT R SR T LA R IR, I XS
PRI PR S R AT R HE A AT

IR g

BEAFBEN 2R 4 5 R 10 5 AR 21 5
F25 75 F38 B0 BUEA3 JLE6 T k42,
PR 4 5 FHE S b4 9 5 A 14 JLF 15,
TRAC 44 FRA 41 JE 16 Iy REARL, th BT A K
R EBE R EATFE P At

2011 AFR A, BBV G WA IR A7 . IR,
FEARGE— T L , B~ AR FRFRE 2 000 ¢ &5 B4
REROFIEI T 40 403, Hor 20 3t Il 2Rdk , R Ax
20 it S e g o DALAh AR o4, SO 2R 320 1,
EBIEER 320 £y o

2 RAEBIR R

ELLANEL AR o3 g 8 R B PR FNE S AR 18
St H AR M A 35 XN HIYE B2 1100 ~2 500 nm,
XBOE X T ZL A G RE i v i 20— RO R T
1 mm, B LR H3&E G B R AR S b o i
S BRI 43 DN HIVE FELZ 700 ~ 1100 nm, 2y 53
TIRBI M — AN = AT IR IX 355 I X
(R LEAMSCAERE i 1Y 28 375 d5e KT 3k 30 mm, [ 3
B FE 0 ROk EEUIR 20 BT, = 58 4 i T4 0 B
AT O T SEBR G JCHR A k R, A
FER AL LT AP G35 375 5 B AR A [ it Ao 1) R A
E SR
2.1 RERE

K FOSS Infratec 1241 B A%y 5 B 4 BrA %
BOGIEEE , B AIE Ry 850 ~ 1 050 nm, F94i
RN 0.4 nm, FASSETEAY B S S00 A4S, K
B 64 o MIHBRFESRLEE RN . B A PEAR— B

4.0

3.5

1g(1/R)

2.0
850 900 950 1000 1050

K Wave length/nm

1 16 @M KR ERILLLIMNE S ki 2

Fig.1 Near infrared transmittance spectrum

of 16 soybean varieties
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Table 1 The first 16 principal components

and contribution rate

Principal component Contribution/ % || Principal component Contribution/%
PC1 32.348 PCO 0.733
pC2 20.612 PC10 0.468
PC3 15.123 PC11 0.387
pc4 13.025 PC12 0.354
PC5 5.314 PC13 0.325
PC6 4.258 PC14 0.306
pPC7 3.406 PC15 0.294
PC8 2.005 PC16 0.253
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Fig.2 A 5-band discrete wavelet transform

for 250 sample signals
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Table 2 The binary output value corresponding

to the soybean variety

Al AR i A K i i
Variety Output Variety Output

k4= Suinong 4 0000 e 42 Dongnong 42 1000
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224¢ 21 Suinong 21 0010 7 8 2 Baofeng 8 1010
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JLH 6 5 Jiufeng6 0111

2.3.2 RA BT BT BP WK SR
ARS8 X8 19 2 O P BE R IR AR R B J2 1
b W R RS/ IME 22 , AN RE IR 2 9 28 U112k 4 H Y5
R RS 2, MG MBS TR 2%, RS
PG, (AT 25 12 L RE ) AR 22, 1R I
PIZE N ZRRCRAR S, B RCR W AT REAR 250 BT
HRECE SR A B E T R S A A SO
BT RO SRS ARSI 2 B0 sh A R B 5 21
RUBCH B SOE k"

TR AR AK(3)

h = /0.43mn +0. 120" +2. 54m +0.77n +0.35 +0.51

3)
Forp b Al SR B T2 R, m AT

M4 41 Heinong 41 1111




252 K =

B 2401

B, n ot b SR
K FH RS 43 BT BEBCRFIE B, A 530 L A 490 1 ot

T EER A, Gl — B RE I 2R R, &
B B A B 2 B0 10 4

SR FH B A /N AR B BCRFAE BT, A 5300 4
SN BN T A Zad I AW E A
MBS 2T 5 9 1
3.3 FIH ke S BIRBUR G R ¢
) MR AE BB, A logisic pREL XL 1E D) R 2155
R PR — M EL A G L T B, 3E 2 1 RN A R A Ry
PR, MH SR o' (D) BEGH o () A AKFKIE, 1T
R, ARWFIE R, B 2 2 T S0 R
logsic () PREL, % H 2 19 TG PR EE pureline () pRi
Bo 2FI R F Delta 2% >3 BN, B 215 22 pR %L
Tofs BT B 1 7 1) A T ASUAEL ) DA

53
il

N

2.
(
S

2.4 BP#ZMEIEIERERITE

640 416 3% B4k T AL B 5, B O AR A 4 ) 4%
PCA J¢ DWT $2HUH 16 /N F1 8 ASREAE - — 1k
BREEHEN . H& BRI R, Hrb 320 4
VeI REE R4 320 4H/E EeiE4E . Fl 44
FF RS X M A A 22 2 A T 2, 20 2 URGR
B, R E NG LS L KN 960, & 8 L s 1
K, PCA-BP BRI/ 3 J7i% 22 (MSE) 27 0. 122 6, £
AU R] A 9. 2 ms, DWT-BP 4552 1)) MSE
J90.372 8BRS EF- I E] R 6.4 ms, 4 320
20 B U A S 1 D 2K A5 80 1) — 3 A
5 HIZE b xf B AR5 320 ZH Al 4 R ) o
fifi*% . PCA-BP BLRY[H 5% 98. 125% ,DWT-BP
BRI H 95.93% (£ 3) .

®3 HEHANER

Table 3 Recognition results

PCA-BP DWT-BP
BHIE 441
Test group BEAYH RIS SIES FEA%H TERf] SIES
Sample size Correct recognition Recognition rate/ % Sample size Correct recognition  Recognition rate/ %
44 4 % Suinong 4 20 20 100 20 19 95
#24% 10 5 Suinong 10 20 19 95 20 19 95
274k 21 Suinong 21 20 20 100 20 20 100
43 25 Hefeng 25 20 19 95 20 18 90
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