DOI:10.15986/j.1006-7930.2011.04.009

43 4 ( ) Vol. 43 No. 4
2011 8 J. Xi'an Univ. of Arch. & Tech. (Natural Science Edition) Aug. 2011

GA-BP

1 2
’
(1. s 7100555 2. . 710121)
BP N s
, BP . s
B B ;s GA-BP
:TB853. 1 ‘A :1006-7930(2011)04-0604-05
b
b
(1]
b A
[2] [3]
A N N b b
[1]
b . b
b .
b b ’
BP s , o
BP , ,
) ’ . (Ge
netic Algorithm, GA) s ;
b b b
b
b
1 BP
1.1
b
’ b
b
’ ’ 5 ’
b b ’
1
* :2010-11-17 :2011-06-07
: (2010BAE00372-2) ; (2007E218)
(2011K10-18) ; (09JK559)

(1955, s s s



4 GA-BP 605
, DBP
’ ’ (oAt 0 ]
LU R
1.2 - P .
EEE i e
1.2.1
t—t+1
GA , .
AR LA ?
7 ’ No JETTs Mg
Led ’ ’ N /jﬁx
T
, 3 , N N 1
4 , Fig. 1 Genetic algorithms diagram
o .
alllallg"'alu‘]a12|a122"'a12142 "'CllI‘]1(111‘12"'a1141142a21a22"’(121‘2
(131161312 '"a311,$ a321a322 ."aSZLX "'a31421a31422 ”.aSI‘ZI‘X a41a42 °"a41,$
Ug U-’L
a,k,GR, L=L XL, +L,+L,XL;+Ls,L, L s
;Ul ’ Z
j H Ug ’ azl l H
U, > ds, l J 3 Ul
) a-L’ 1 GA
Lz ’ LZ
1.2.2
P()(A“L) . I\] ’ Ul \UB
7UZ \Ul b b
y(k) y(k) E. E GA
m Ly
Fo=L = AN -3 ti=1,2,,N (D
E. m = =
. E l sm s F, 7
1.3
BP (73
1: . po(]\fyL)a La (*131) )
j\];
2: 5
3: (D
(2), (3);



606

) 43
fm:m 2 D =n % (3)
4, , 10, 5;
S s s
, . 4 ;
P,=c(1—¢)™! (4
¢ .1
6. s s
Xi' =AX5+H -0 XY _
{XglAXH(lA)X; ©
A (0,1 , Xy X ;
7: Z=(x1 X35 s 2,) , , m
R™ H, (6) Z, C
C=Z+GH (6)
. C , G (0,6
8. i , U, L,
LU, a, + U, L, . i .U
i , U, a,, , U, i
s , , GA ;
9. . 23
10; , .
2 BP
’ ' TTYTIYY seengeEd®
. , YYIII L M TYI I L,
SeBOBRRE TR LY LN
MV-2000F CMOS , 1 600 X YT sedeRddd
1200, COMPUTAR MO814-MP, :::::::E teseanee
=8 mm, AUTOCAD . :::::::- ::::::::
8§ X8 ( 20 mm,
10 mm), . 2
0 . 2 Fig.2 The calibration image pairs
640 , 320 , 320
MATLAB , BP , N=50,
».=0.92, p,=0.03, ,  GA s 720
s ) BP 9
3 BP s (4 )\ 9 ) (3
) ( ) tansig , purelin ts1,
trainlm s (traindx,trainlm, traingd) ,
MSE 1X107*.
(uy»01)  (ugsvy), (X YusZy). 3 BP
GA-BP . , BP 1729 , GA
—BP 712 ,GA-BP

BP



4 : GA-BP

607

Best Training Performance is NaN at epoch 1729
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Fig. 3 The training curve
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Tab. 1 Calibration results of certain test points unit: mm
Expert output GA-BP output MS
Xw Yw Zw Xw Yw Zw b
130 160 140 129.971 159. 953 139.918 0.058 6
10 190 120 10. 042 190. 036 120. 095 0.062 8
190 30 100 189. 978 29.969 100. 197 0.116 8
100 160 80 99. 967 160. 053 80. 148 0.092 5
70 30 60 70.018 29.968 59.929 0.045 9
160 10 40 159. 974 10. 045 40. 181 0.109 5
30 70 20 30. 019 70.031 20. 146 0.087 3
220 130 0 220.027 130.014 0.043 0.030 6
2
Tab. 2 The comparision of three calibration results Unit: mm
MSE
Methods RMS
X Y A
BP neural network 0. 325 0.412 0. 784 1.087
Genetic algorithm 0.376 0.561 1. 329 1. 546
Zernike moment-+PSO 0.077 6 0.102 1 0.375 0.194
Our method 0.067 6 0.091 8 0.226 0.152
3
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Binocular camera calibration based on GA-BP neural network

YUAN Si-cong',JIANG Xiang-kui*

(1. School of Mechanical & Electrical Engineering, Xi'an University of Architecture & Technology , Xi'an,710055, China;

2. School of Automation,Xi'an University of Posts and Telecommunications, Xi'an 710121, China)

Abstract: In order to overcome traditional BP algorithm’s defects such as slow convergence speed, ease into the local mini-

mum, we use genetic algorithm to optimize the initialized weights and threshold of neural network because of its global

optimization ability. and apply it to the camera calibration of BP neural network. Neural network was constructed by the

genetic algorithm under the circumstances without any increasing complexity in network structure, which greatly im-

proves the precision and success rate of sample training, and ensures the network’s generalization ability. Experimental

results show that the algorithm has a high calibration precision and the feasibility can be readily verified.
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