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Empty Bottle Intelligent Inspecting M ethod Based on Support
Vector M achines
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Abstract: The enpty bottle ingpected methods are discussed based on machine vision for ingecting enpty bottles
intelligently. A method is presented to identify the processing region, and extract features from mages A fter
extracting feature, the GA -support vector machines (SYM s) are used as classifier The SYM s have good
generalizing ability. At the sane time an optimization algorithm based on genetic algorithm isproposed to confim
the paraneters of the support vector machines, and it ensure that the SYM s have good classification ability. The
experiments show that by using thismethod to ingpect enpty bottles, the accuracy ratemay reach above 95%.

Key words Intelligent ingpect; Support machine vectors M achine vision; Genetic algorithm

[1 8]

, 2003 2500 , [6]

: 2004-11-12; : 2005-03-11
(60375001).
(1974—), ) , ; (1957—,) , ,



12 1435
1
’ ' Xe= 3 IN (xe) xel/sma(), (@3
, Xc S (x)
) X Y
) X Y
X, Y , 1
22
I .}‘?‘s
(a) M5 (b) I / ¥
1 [ \
Y '
) X : 5
1) , )
, Sobel ’ ’
) y 1) '
’ y 2) ,
' 3) 3
2) , .
’ 4) 3 :
1 X 5)
xc= (xr+ xu)/2, (D
I Xc X , XL XR ' ’
X
3) X ’
S = N c), 2 = Se,
()= 5 N (xe) 2 {x - et o "
N (X) X K . Y = Yc r
. S(x) -Xc  Yyc T (rs, r2), 0
0° 359°
4) ;
;’

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



1436 20

o
2 —_
Lo= 3 16/ (e 1), (5)
1 1
f (x,y) (x,y) , (x,y) ,
(4 . .
[10] l
3 1
3l 1 ’
Le : , M, N
Lo , M AN :
N
1) Le ; [}
2) Le )
. F=K/(1- ©), (7
359 'K ,C ,
3) Lo L{ZOLe/SG(j ,
t3 ; 1 ’
4) 3 Le L S%
3 95% ,
’ fom- £
VC , , —f'> f;
17, 3]’ P.= fmax - f (8)
. 08 f'<f
3 1 f’
3 ’
1 , .
K (x,xi) = exp[- 202IIx- Xi"ﬂ. (6) f '_f s f
o Pmn = fmax - f- (9)
Q5 f'<f
o , , 0 1,
8], o ) 5% ,
0- i 1
,’

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



12

1437

, N - 1

N

32

] [Ol 1]

4

41
42

200
120 ,
, 80
RBF
, (0,5), Q 001,
20 : o Q 432,
o Q 517
1 3
1
1 (%)
90 95
91 25 97. 5

5

95%

(References)

[1] A leixosN, Blasmo J, Molto E, et al A ssessnent of
Citrus Fruit Quality U sing a Real-tmeM achineV ision
System [A ] The 15th Int Conf on Pattern Recognition
[C] Barcelona IEEE Publish, 2000(1): 482-485

[2] Shiranita K, Hayashi K, Otsubo A, et al
D etem ination of M eat Q uality by image Processing and
Neural Network Techniques[A ] The 9th IEEE Int
Conf on Fuzzy Systens [C] San Antonio: IEEE
Publish, 2000(2): 989-992

[3] Kuk Won Ko, Young Jun Roh, Hyung Suck Cho, et
al A Neural Network Approach to the Ingection of
Ball Grid A rray Solder Jointson Printed Circuit Boards
[A] The IEEE Int Joint Conf on N eural N et orks
[C] Como: IEEE Publish, 2000(5): 233-238

[4] Hajmow tana S H, M uscedere R, Jullien G A, et al
D efect D etection inW eb Ingection U sing Fuzzy Fusion
of Texture Features[A ] The IEEE Int Symposium on
Circuits and Systens[C], Geneva IEEE Publish, 2000
(3): 718-721

[5] BernardC Jiang, Szuil ang Tasi, Chien-Chih W ang
M achine V ision-based Gray Relational Theory A pplied
to IC Marking Ingection [J] |IEEE Trans on
Seaniconductor M anuf acting, 2002, 15(4): 531-539

[6]Duan F, Wang Y N, Liu H J, et al Empty Bottle
Ingoector Based onM achineV ision[A ]. Proc of the 3rd
Int Conf on M achine L earning and Cybernetics [C ]
Shanghai: IEEE, 2004(6): 3845-385Q

[7]1V a@nik V N. Statistical L earning Theory [M ] New
York: JohnW iley & Sons Inc, 1998

[8] . [J]

, 2000, 26(1): 33-41.

(zhang X G Introduction to Statistical L earning

Theory and Support Vector M achines [J] Acta

A utanatica Sinica, 2000, 26(1): 33-41)

[9] , . [J]

, 2003, 29(8): 22-25
(zZhang X Y, Liu Y C Performance A nalysis of
Support V ector M achines with Gauss Kernel [J ]
Canputer Engineering , 2003, 29(8): 22-25 )

[10] . M1

, 1999
(Wang Y N. Canputaional Intelligent Inf ormation
Processing: Technology and Applications [M ]
Changsha Publishing House of Hu'nan U niversity,
1999 )



