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Distortion correction for photoelectric measuring system
based on BP neural network
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Abstract: In the big visual field photoelectric measuring system, distortion produced by optical system makes the im-
age of objects on the linear CCD deviate from the theoretical point and lead to the system measuring error. In the prac-
tical measuring system,in order to improve measurement precision, distortion correction is necessary. According to op-
tical theory of distortion and utilizing BP neural network to approach nonlinear distortion, distortion correction math-
ematic model of whole field was set up through training the distortion measurement data which were measured by dis-
tortion detection device. This device has eleven equidistance points of laser goals and is designed based on the basis of
distortion mechanism and radical character. The distortion correction method based on BP neural network can realize
high precision of correction without knowing the mathematic model. The experiment result shows that the device can
reduce error obviously from —2.08 mm to —0. 104 mm according to the BP neural network correction when the object
height is 200. 115 mm,and raise the whole systematic detection precision from 1.039% to 0.052% .
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Unfap AR AT B (E R B TS BB Rl . oh T




o5 4 4 No.l 2010

FIEXEAF LT BP M2 W25 At i v ) 12t 2R A A I 81

AL 4 L, RSB
BERIRES L S BE W S o, PR A A
WIAEFHCH 10004, EF RA G/ T LUK
T ITHEED L R Yo L B R, D
Rl hef )

h' <t n-l-t

Ho b bR R s f O R G BERE  A )
FITEL S CCD F RSB UG B 5 0 Wy Wi A2 A O 5
Bosn MR ETELE CCD L Ar &5 g oo B 51 1%
JERGF . PRIGH) R AR b Wik, i 4 A (1)
SUAT DATHAAC HE A AR A A5t 1) W 22 A5 1E 2 80, AT A
FIAH N SR o
4 SRIGR SR
4.1 FERIBIE R

H 0 AR 8 1 T Y L, e R R
AR BT IO RS PRl &R & 1A AL
MG FATEHE R 2 0 =70°, 2 1 6l Wi 28 X6 38 52 D0 ot
i P 520, 2500 3 W 738 A T 2B 8 % R e A TN
TPRAR , DA JE FESEE kA T I A8 M3 AR 72k [
CCD Fy S bR U A7 B 2 H AR R TERA 7 B N
Wi T —E& L HE R IERE, WK 2 Pros, 7 —
Jr A e 11 NS5 RIEE B A A, (R & 24X
SE 4N L SE PR R, IR 22 A KT 0.1 mm, % T
BERR T HEBOT SR AT I T AN, 78 7R 47 0 1K iy 2L
TR, ORAIEH S K- TH L A S I &3k R4 4
A ) = AR BRRE RGEIATHRRL . B R HLAL
Bl ZR G000 AR R B Y B AR S T R
iR TR RS G ZRE CCD ., TERG%
BERT R, R LA A e 5 O ZE AN O &R
GEN FE R EA, LLUR B RN ROERCR

@ 1N
2 Vo TN
= O il N .
g, & N \ L1ne_iar CCD
2 ) qVisual field g~ ~_ .
5|9 i 3
|| ® ] \I
g © i} /’ /
w | @ i B
2N . ® h Optical ~ Rotation
(@) H 7 measurement  frame
- [j::]// system

K2 S R GEm AR I ke B
Fig.2 device for detecting optical system distortion
W AR A I S A AE 3 Ay - (D T4 J5 e e Y
AR ENGR TGS B R, A5 E O &
G4 FE R 2R Y PO i (RIS S A B AR D)
— 30 @ T A AR b A e, E SR

Pyl , 5 AR rp G E AR ASURE LN PR H A Y I A2
FREL 1,0 0,0, FEMAFHY 11 A H AR SRR I 55
AL e 5 B &R O BP #2228 Y )I 2R ke
A AT UG , S R L7 W A8 A T B AR
F 1 A & B 7 U AR A
Tab. 1

of measurement , theory and correction

parallelism value object, pixel number

No. Object Theory Measurement | Correction
height/mm pixel pixel pixel
1 500.207 1456. 183 1453. 341 1456.398
2 400. 189 1164.983 1162.771 1165.009
3 300. 255 873.9323 872.5926 874.3179
4 200. 238 583. 1462 582.5926 583.4269
5 100.110 291.3365 290. 9463 291.4786
6 0 0 0 0.000315
7 100. 161 291.3965 290.5762 291. 1247
8 200. 191 582.8253 580. 8875 582.5035
9 299.897 873.4897 870.9472 873.1983
10 400. 038 1165.276 1162. 629 1164. 866
11 499.892 1456. 000 1452.813 1455.870
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