¥264% Hoe &l TR %R Vol.26 No.6
2010 4 6 H Transactions of the CSAE Jun. 2010 199

% X SRAFAERR VAL (L 22 W 2% BY & R FpF mmFhiR 7l

ITERL AEE, RRES TEHEC
(1. BRI IR KA, M 210016; 2. IZRARNKHENUIRE BT TRES0E, Z4%¢ 271018;
3. BRRKFNREBEEARLET, MWE 264025)

B OF: 7RISR A NIORLAE, 0 KB AT SN B VAN TC R R, W T ORI
B RGN R G o A1 KT B BRI 1 0 KR 7 SRR U B AR ST AT TR A MBI AR R,
H T BT 2 5 G RIS IDUR 3= 13053 23 BT A A 8 100 288 1) B K7 R R A 770, R I T KA (1 LTS AE
PUEHHESE, oAt 138 AL ILGE A LKAl 1 B R AR BN S AP UN 530, Sy 17 K SR R FR e FEE AN A =
AR 108, &L 981, L 958, Tiif 18 JL 4 AP EOKAN P HEAT T A UUIIRES, APRLR T U S 2 REIN
0.127 s, ZREPUNFRIEF] 97%LL Lo WFFTR], FTHLASPLGE A TR S A U5 S A N 7 i rTAT I, %0700 S

TP T AR RN 3 .

éliﬁgiﬂ' 4’%‘/@:_4’%};1, iﬁ&é}h\*ﬁ', W‘{”Z{W%‘, l*ﬁ%a \?Dﬂﬁi/a\fgll

doi: 10.3969/j.issn.1002-6819.2010.06.035
hESEE: TP391, S513 XEARIRED: A

NEHS: 1002-6819(2010)-06-0199-06

IXER, NEE, HRE, % SHRFERNFAHERNEE ERFHFRMIAA]. K TEFR, 2010, 26(6):

199—204.

Wang Yuliang, Liu Xianxi, Su Qingtang, et al. Maize seeds varieties identification based on multi-object feature extraction and
optimized neural network[J]. Transactions of the CSAE, 2010, 26(6): 199—204. (in Chinese with English abstract)

0 3l

FARAE N E R —, fERhh. RS
ATME R 28 32 KT . ROKFh - B G R B FOK 17 5 5 5
o, ML A S, mak. B, HER ARG 4
P, ik, RHIHLASRLSEAE N I RLSEREAT TR
PR Ah R A I A T .

TR — WA s, 1994 ALK,
Liao K 2@ 5 F N T 020 0 2% 3 285 3 0k 6 KR IR 52
SR EAT R L S R, RN £ 2 i R 4%
(BP, back propagation) P F oKk 5E 3 451, Ni B.
SV TKKT R /INHEAT 43 4, H. ENg 2519056} T K 04T
BB AS B 2004 AELLE, T4l sk R
FILAS PR 6 T K FRL I 2 B R IR B B EAT V00, W 8 2
SETIESY T 36T BP AN T APZ R4 (0 oK i R, Bk
HASSRIE 5 T KA AR B UL AR, BT 2%
VRS T K735 7 BRI 5 Ak B A, =) 5 i )
WFSE T KRR 728 (T S HLEHR IR, b s MR
GO T HT M BB AL B R H oK AR AR,
AR 2RI T R AR BB K SR R IE S 5, E

it

Weks HiH: 2009-09-29 {517 HH: 2010-05-12

FEETH: ARAREIRIZ B (J05G16)

EHRAN: TES (1979—), Y, WRRBRZA, 44, FENFHLHRN
B EURACEISERTL . Mat MR KNI B, 210016,
Email: wangyuliangcn@126.com

KMEER: % (1963—), Y, WRHKA, #d%, i, FENF
LS. G A AR S oY . 2822 AR KNS F T
TR RE, 271018, Email: bullish@sdau.edu.cn

% 58 A IR Y T T AT A R S e LI R K e
PO, R MR g T T S R MU K SRR,
SRR ST T 3 T L0 A6 AN A AR R IR R K
mn AR 5k . SR ERTE,  FOKFRR i AR R
W 5 B A R SR ORI R R o 2K ik
LR A, T REAE SR IR SRR () DG BR EA Y
PEREAESRI T 0, — M A SR S Bk P 7 MEAT R AE £
W5, R LB,

B0 AR Tl ol B TR 5 A R e, R TR T
MLAR LU I FOK P TSR RER S, T R T2
X AT U AE S HURN 2 F 53 0 AT LA A 28 X 8% 1 R OK ol
TR v, 1% 07 9 R AR ARAIE Rl A B EORS
RUCR AT R, A SR 90% /A0 A7 i Al s R
P 97%LL E.

1 EXRRINZRGZS ERAM

1.1 EXRKIRANEGE

FKFp T SRR R G A RGN KA RS
k. Wik 1 Frosimift R G RE RS THHEHL
HRAHE R BB B G AE R sl R
WSS . Hrh, BBERERZWT: 11HHL CPU
Intel Core23.0G, 2G Wff; AMHHLIEH Sony H5, HE A4
HEFN 1632X 1 224 158 3% IR H =H 0 22 W 58 6EF
B, HUEAME 190 mm, (A 4 500 K, ARGty
SIS R JC IR s B & Rk R
th, RAZRMN L LA, DAEE R HETE -
KA TR BENLI B S AN e s T A L, H
FHMURE E KR PR . IFRGCRH VC++6.0 FF K



200 AN TR R

2010 4F

A

o

coooc® /

LATEIHL 23500l 3.Eoras 4 RMESSE SHHL 63KIB LM
THEE 8FEE 9EME

Bl mtRAAARTER

Fig.l1 Schematic of hardware system composition

1.2 EXRGM

FEULT 2R 2T T A LRIk A BR 2 F R AR R K
108. HHL 958, £ 981 Al TLIE 18, 4 ARG kL
s FERIBR T ERAR Wt R 1, PRk T AR
HEM B P AT

K 2 RRGRAERN AR K 108 I 958 T KFf 1
Kl

IRGEROR 7S

b. ¥4 958

B2 ERAFTEMR
Fig.2 Maize seedsimages

2 ERMFHHERE

2.1 BEKgmatE

FERAT TR PR IE S I 2 1T, B AR R oK
Fhr G EACH BMP S, AR5 X G AT I B AL
PR . BB R AN, &E19 3
Prits B

TEH T AR RS 2R 3X 3 B L E Iy vERT G AT
W, PEIERAE ARG EUESE, W AR OREFER A0 1)
Ml B ROH BRI S o 2y 30 P A AR B AE 7y EE A S
81 3 N R AT B 2 %1 SCrbde FH IR A
S ENERE BN B G Canny 7RIS RSB 1%
IR, R i N BEZ IR REE R AR A  {ED0T Rk 5 P 5
AT 3 b0 o a5 AT ORI, BEG ENE
) 53 5 AR T HEAR B AE 7 113, nl DABRE o ROK P4
TEFRHUPIRE S o SR EE TR 2045 38 AUl B0 T 5 40 %1
ERHUM R BT T AT, R A5 AU R A4
/NF- 0.05,
2.2 EARFMFHREIRE

HT 1 RER B2 A HAR, G B e 2

FERMEG P EIH 1 BRI AR ARG, 3R T
BA%. A TIRERERESIRNSCE, RATZ0%
RRRRIE VL, R T 0K G ) ok R 5
G A REREAT R0 BRI ), W T
u%&%ﬁﬁﬁEﬁMﬁﬁﬁzAﬁ%M%%%mo

Ve I L 53 0 ) A R R S R AR 3 AR
h BP, HbsSMB RSN TP, B 5 HIMH N
N(N#BP, N#TP), CP A urddi st Chtsh G, j))
AR F K FEAE, FAREUGR R 7 1 A A3, A B3
o DU TG AR T RN B R 7 1) A R 2 0 B )R
FERCRIR QR

D NAHEBR R A EMIFEHE 2 B T3, 4
FUMEMS 2 S RKEAE A TP A, B CP=TP I, {511
I T S HE R AR (e YNDs IR AT
RN N.

2) WHHMEE BTG, XA R TT 10 s e b
Jis WA BTG E AKEEE A TP, W Ak 8 )58
S, A AR R T R B e 45°. XA EHAER T
FHEFFRBE LA TP B 5ok, %4
F R EAEIR No SR 5K 0T 4 21 1) VR R 2w 38
R AR T R R A e 90°. B 4T Ee
RGBT ny ARRRAE . BERDE . N {ES5E 50 A7 A Fh
TR SR L SRR S TR

3) HELE (2), HELRMIFREAA e W) N
1k

4) SHAFFN X, B ZE B X S T 5 R
FURIK BEAE AR IR A BP 80 N

5 N ++; WAL (o y) JFAESZ L FPE, HE
ARG 58

ZHEDR R E K 3 R .

e MG p) TSRS o] Gy = F - @EA o

e
i

SRR ERI
LA GBEH-N
T HARL ) — ST :

I REE#EY
———4 MRS, N+ +

L

H
HE

H: N——BEUE P GER BT, NH—— 75 1

B3 % RieARRIEAER
Fig.3 Flow chart of multi-object profile feature extraction



%6 ]

LSRN 20 G AL AR 28 0 2% 1) TR iR 201

N T PR R RAT R, R 2 LRERTr
TEHAT 2 X SR ERI . SERS TR, SR 2 ANy
TP (1 7 _E A ANAT T S TR I O e ox Pl 4Bt 4738 17
MR PR X R AT

HIH 220 G B BRI TR B TR I 4 R
RIGUER, B TR B AR AR B R 1 —EH R 2 0 %
Fe PRI, 0 JOR T e R AT AR A PR A
1115 FLAZ S U il 5 Bl BT S 50T A7 38 T X ) 7
RS, AT R AR BOR LB -

B Tk T A M ES Dib - [DSC033T8. BEP] o=l
[ xte BSFELEo HEERE &SP IEQ by - 5 x
Ded 2R S 7

R 2006-03-06 11:48: 32 7| .

B4 % R4 ARG B AAT T 46k
Fig.4 Contours of maize seeds

2.3 HFERREL

5%/ SR DIR CIE SRR T IR S (S a1 5 S/
RERGRE B EERAR, 752 0 S5 R U VL
B S i S v 1 AR S L LR T RS TP S D i 5 S/ Rt DN
I REAE R B IE S AT T 2 X SRR, FEH2R
H 2 SRR 7 ok A R AR U R . SEPRde U &
KFp 1) LU 5 s, RGN 25 AR
IESHnER 1 s, Hh, YsEAN 44505 o bk
{EE TR, TEARZSHON K7 5 dr A5 AR B LU AR,
R AR MK SR IE, BEENIYEE
TH KK B LA, 3R R B8 36 1) fe /N S M IR
HEHBERKNIEERR L. RECKRH RGB. HSI 4545
RO R FOKF B s S, I TR+ BBt mia
FEF A CRIT T /0 AR g DA TR 0o 0 K 3 (7] 1) F 9 0 T
12 HLIEL ARl R IX 0D 1B AR .

1. A
2. Hh
3 e RWOE
4. T
5. Fafh
6. ¥
7. fee M AME (R
8.

“TIL

- = Y L

B5 EAMTIEUMEAHLTEH
Fig.5 Schematic diagram of geometry parameters of maize seeds

x1 REMERMTFHOEIEFHESH
Tablel Feature parameters of maize seeds
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Fig.6 Classification feature of four kinds of maize seeds
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Abstract: In order to apply machine vision technology replacing human vision to identify maize seed varieties in a real-time,
objective, accurate and non-invasive procedure, the hardware and software systems to identify the seeds of maize need to be
developed. For maize seed and characteristics of the seed images, the identification technology of maize seed varieties and
algorithms has studied and explored in depth. A multi-object features extraction and the optimized neural network using PCA
identification method adapting to maize seeds varieties identification was proposed. Geometric features and color features
parameters of maize seeds were extracted. Maize seeds image processing strategies and varieties identification algorithms,
which was based on the machine vision, was optimized. The precision and speed of maize seeds varieties identification was
improved. Through maize seeds varieties identification test on four species including Nongda 108, Ludan 981, Zhengdan 958
and Wuyue 18, average identification time-consuming of each seed was 0.127 s, and integrated identification accuracy was
more than 97%. Research shows that identification and detection of maize seeds varieties based on machine vision is feasible,
and this method can improve the efficiency and correct identification rate of maize seed varieties.
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