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Cucumber Image Segmentation Based on Weighted Connection
Coefficient Pulse Coupled Neural Network

Wang Haiqing Ji Changying Gu Baoxing Tian Guangzhao
(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract; Parameters of pulse coupled neural network ( PCNN ) were simplified and adaptive to
determine. Spatial information and gray information of image were coupled to the weighted connection
coefficient for greenhouse cucumber segmentation by using the 2-D Tsallis entropy to select the best
results of iteration. Experimental results showed that, methods of contrast and regional consistency were
employed to evaluate effect of different segmentation. Segmentation results of prospered method was better

than using Shannon entropy and minimum cross entropy to terminate iteration of standard pulse coupled

5§44 % 5 3 )

neural network segmentation.
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Fig. 1 Model for cell of pulse coupled neural network
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Fig.4 Shannon entropy iteration termination of

segmentation results
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Fig.5 Minimum cross entropy iteration termination of

segmentation results
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Fig.6 Segmentation results of proposed method
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Tab.1 Quantitative evaluation of segmentation results
EEES BRI T X 38— Bk X 3% EE
7 4 IR 0.897 87 0. 14521
A a e /NS SUAR 0. 996 65 0.205 13
4k Tsallis 4§ 0.987 31 0.23125
A I 0.997 66 0. 096 65
Kl b /N SUA 0. 998 65 0. 096 90
4k Tsallis 0.997 42 0.15353
AN 0.996 31 0.375 87
Kl ¢ /NS SN 0. 996 62 0.114 81
Yk Tsallis 4§ 0. 966 63 0.295 96




208 £ ok ML % R

2013 4

e P 5 b SR R SR A 2 I 7 AR I B R R R R
HA R PREE T 9 R H AR A SR K2 A E /Y,
DRI IHe A A A AN BB S e [T 450 23 50 ok 1) e 3R 5 58 SR
S T PN R GEA] A SR 22 5, B 0 S PR R
B A5 B 22, F 0 )G B9 AR BB B T8 5
IS0 £ LR AR A A U B (EL, 2 R R FAR K AE A
BN A S LR AR I, A SR LT A
S A S A DAy T A G 0k AR DU AN 453

4 ZEFRiIF

BN S IR B €0 R AT B 8 0 ) 4 5 A
SR FH K b 5 o 28 I 2% 23 50 O i, OE IO I R R A%
S A g 25 B kb RS S R SR A ) SR
AT T RAFA S EIROR o (AR E ARZ K POCNN 2
BORGE AR, L RE T K R 10 TR S B E Y H
o

2 £ x W

U R E Tk IR % B S U 5 20 51 LT ] RALAEAT 5T ,2006(7) 150 ~ 153.

Yuan Guoyong, Zhang Tiezhong. Pattern recognition of cucumber image by Bayes sort discrimination model [ J ].
Agricultural Mechanization Research, 2006(7) :150 ~153. (in Chinese)

2 Yang Qinghua, Qi Liyong, Bao Guanjun, at el. Cucumber image segmentation algorithm based on rough set theory[ J]. New
Zealand Journal of Agricultural Research, 2007,50(5) :989 ~996.

3 B RROE ALAKHT, . ST LLAMAMER AR PR T BOTURSSE BRI T ], S6il e 506iE a4, 2009,29(8) :2 054 ~
2 058.

Yuan Ting, Xu Chenguang, Ren Yongxin, at el. Detecting the information of cucumber in greenhouse for picking based on NIR
image[ J]. Spectroscopy and Spectral Analysis, 2009, 29(8) :2 054 ~2 058. (in Chinese)

4  Lindblad T, Kinser ] M. Image processing using pulse-coupled neural networks[ M]. New York: Pringer-Verlag Inc. , 2005.

5 fREEER, VEED, TR, . R T OB PR ob oA Pl 2R R 2% 1 IR 0 B IR LY ] T 5 S 2741 ,2006,26 (1) 1126 ~ 128.
Xu Xueqiang, Wang Bo, Yu Jiacheng, et al. Image segmentation based on an improved PCNN[J].
Rockets, Missiles and Guidance, 2006,26(1): 126 ~128. (in Chinese)

6 AL, REN, FRIRIE, . BTG RK A A 2 R 1 B A #I L] TR E,2002, 19(4) 142 ~46.
Shi Meihong, Zhang Junying, Zhang Xiaobin, et al. Image binary segmentation based on improved PCNN model[ J]. Computer
Simulation, 2002,19(4) :42 ~46. (in Chinese)

7 Stewart R D, Fermin I, Opper M. Region growing with pulse coupled neural networks: an alternative to seeded region growing
[J]. IEEE Transactions on Neural Network, 2002, 13(6): 1557 ~1 562.

8 I AL HA AR — R T K R S b T 25 R RO R B B Ry Dk ] B AR AR, 2002,23(1) ;46 ~51.
Ma Yide, Dai Ruolan, Li Lian. Automated image segmentation using pulse coupled neural networks and images entropy[ J].
Journal on Communications, 2002, 23(1) :46 ~51. (in Chinese)

9 Yin Pengyeng. Multilevel minimum cross entropy threshold selection based on particle swarm optimization [ J]. Applied
Mathematics and Computation, 2007,184(2) :503 ~513.

10 Levine M D, Nazif A M. Dynamic measurement of computer generated image segmentations[ J]. IEEE Transactions on Pattern

Analysis and Machine Intelling, 1985, 7(2) :155 ~ 164.
11 Sahoo P K, Soltani S, Wong A K, et al. A survey of thresholding techniques[ J]. CVGIP, 1988, 41(2) :233 ~260.

Journal of

Journal of Projectiles,

# W

H AR 5URR R 27 4% Naoshi Kondo (U 1) 5 H A X 1l R 27 4% Mitsuji Monta ([JH 5 H]) \ H At 338
K220 $% Noboru Noguchi( B 1§ & VE5E 1 T % 3% ( Agricultural Robots: Mechanisms and Practice) ( &\l L&
N AU 5 524, I i Kyoto University Press ( 5UAR K “% HH jitkL ) Al Trans Pacific Press (85 /K4S, R A E ) Bk
AR A R TR TER T AR AL A AR B ER HUAL A B D A R R TR R
A AL A A B AT TS AR o S TR B AR IR T R R IR R L Al AR RO B
VERZ B WA TR RN X A AT DAE S K% & BB B0 DL B98N B FECR N
IS A5 o A ) 405 S 3K 3 I AR rp B ROl R 2R A0 A I 5 TR D O PVEL T L B R AL 010 —
62737924, E-mail; pfcau@ cau. edu. cn,



