%38
2014 47 H

454 1 w0 A
LASER TECHNOLOGY

Vol. 38,No. 4
July,2014

XEHS: 1001-3806(2014)04-0449-06
ETHRSRTHNBELAREDR T E

LEHE, A #”
(Ferh R R MRS T RSB, 20 430074 )

FEE.: N T SEIATDGBENE Jy L AL 52 24 W5 8 5t R RE R EORE 5 2 Hh (9 B 09 SR TR A 43 9 1 O i
R ARAFI AR R R T B TCAT I CEEAR O £ B AR 4G AR AR, X JCATT S JGEEAE BRI - (9 A8 67 5 5 M 1E 5% S S 19 A 67
Xof L ARAT I 9 2, 3ot 2 Uk A SE B0 T IO S GBI o AT T Be B S IR SE g, A5 R R ik
A RAFIHTMERE T AR T FE A AR 3R P E R B

KGR BRI 55 A3 AT AR AT AT S OG5

FESYES: TN911.73 XERIRERES: A doi: 10. 7510/jgjs. issn. 1001-3806. 2014. 04. 004

Phase scanning centering based on polar coordinate transformation

MA Guolu, ZHAO Bin
(School of Mechanical Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In order to realize fast and precise centering with non-diffracting spot as straight-line datum under complex
background noise, the fluctuation of phase angle of non-diffraction spot with polar angle under polar coordinates was
obtained with the phase scanning method. The deviation was the difference between the phase of non-diffraction spots on the
ring direction and the phase of standard sinusoidal stripes. Finally, the centering of the non-diffraction spot can be realized

after a number of iterations. Theoretical analysis and experimental verification show the method has the good ability of anti-

noise, less time consumption and sub-pixel level accuracy.
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Fig. 1 Image of non-diffraction beam

a—ideal non-diffracting was generated by using numerical simulation

b—mnon-diffracting spot was affected by noise
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Fig.2 Polar coordinate transformation
a—the image of the non-diffracting beam was expanded in the position of
ideal centre and out off b—the relationship of polar coordinate in posi-

tion common centre and out off
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Fig.3 Distribution of phase along with deviation
a—the phase along deviation and polar angle ~b—the standard deviation

of phase along deviation in the plane of non-diffracting image
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Fig.4 Calculation procedure of the phase scanning centering
a—the origin photograph of non-diffracting beam f(x,y) b—the f(x,
y) polar transform to f(p, ¢, ) in position (x.",y,") far away from ideal
centre  c—the distribution of phase 7, ( ;") along polar angle d—the
non-diffracting image was transformed to polar coordinate in position of

common centre (%, ,,¥, )
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Fig.5 The ideal non-diffraction images under different noise levels,

where the & represents the variance of white noise

Table 1

Numerical simulation of different algorithms under different

noise

phase scan ~ Moiré fringe scan ~ Hough transform
noise level
Tn Iy TH
0.010 0.0598 0.0452 3.206
0. 005 0.0388 0.0275 2.493
0.0025 0.0265 0.0206 1.468
0.001 0.0151 0.0187 0.845
time/s 2.8 30.5 26.4
=
£
u
2
=

Fig. 6 The centering results for non-diffraction images with complex
background noise with different methods

a—the non-diffracting image was effected by background noise ~ b—the

cone of phase for origin non-diffracting image through digital Moiré fringe-

scanning method c—the center position was obtained through traditional

Hough transformation

d—through polar transformation based phase-

scanning method
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