EHRIE R

2011 45 H

p I

%

e
ACTA OPTICA SINICA

FHDEHE A ] 20 T 128 Pl ) fe L I o
BRE RRE ¥ A PR ERE
[

J=!

[

PWTTL WG K2 BOL2E BT . Wi 4x % 321004

)

LR L TRRBTIE PG, U ER 610041
T o AR LI A A B TR B BT k. T B RER BN e R R TR TR RS EEL
ES 40

FEE AL S 1] BT o [ Y AL BERS B B3R B S A T AR M RE

A5 3 — M 2 2 ) A T 1 AR SR T L I A e B BOAA 67 i s #4000 R R 2 () LA B 4 0 R A AT L R
RESES 0436

Ik 5 2580007 s RRAZ I AR 25 [l BRI AR 5 18 B 3 A7
XEARIRE A

AR AR AL FHEASE A9 4 R 4R 1R T — i
2 I 25 AR WY L DU A5 A B B A 608 25 H) W A (RN 14 J RS 3 Dy 0. TA67A I 0. 0348, 1A B i 43 A 3 A A3z
R 25 1) W A5 (RN 35 5 HRABL 3591k 0. 29894 T 0. 00882 , [ 1L A8 BL I 2 A 36 A KG B8 o8 T WU 2B MBS B3 1k .

doi: 10.3788/A0S201131.0512004
Xu Jiancheng'

Xu Qiao®
Abstract

Fourier Analysis of Phase-Masked Spatial Carrier Interferogram
Du Yawei* Peng Baojin'

Wu Genzhu'
"Institute of Information Optics, Zhejiang Normal University, Jinhua , Zhejiang 321004, China

* Chengdu Fine Optical Engineering Research Center, Chengdw , Sichuan 610041, China

)

resolution interferogram into a linear spatial carrier interferogram by pixel rearrangement, and then extracts the final
Key words

The process accuracy of phase-masked spatial carrier interferogram is related to the performance of the
dynamic interferometer. According to the property of the phase mask, a method based on Fourier transform is
full-resolution phase distribution by Fourier transform and pixel rearrangement again. Experimental results show that
OCIS codes

— .

proposed to extract the phase from the phase-masked spatial carrier interferogram. The method translates the full-
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the peak-valley value and the root mean square of four-step phase shifting algorithm are 0. 74672 and 0. 0348A

=2

respectively, while those of the proposed method are 0. 29891 and 0. 0088A. Thus the proposed method is more
accurate than four-step phase shifting algorithm for analyzing phase-masked spatial carrier interferogram.
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Fig. 1 Schematic diagram of analysis of phase-masked spatial carrier interferogram by four-step phase shifting algorithm.

(a) phase mask, (b) full-resolution interferogram in CCD, (c) four phase-shifted interferograms
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Fig. 2 Principle of Fourier analysis of phase-masked spatial carrier interferogram. (a) linear spatial

carrier interferogram, (b) spatial spectrum of (a), (¢) extracted phase of (a), (d) final obtained phase
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Fig. 3 Experimental comparison between four-step phase shifting algorithm and Fourier analysis method. (a) full-resolution
interferogram, (b) four phase-shifted interferograms, (c) linear spatial carrier interferogram, (d) phase by four-step
phase-shifting algorithm, (e) phase by Fourier analysis method, (f) phase by Zygo interferometer, (g) phase error
of four-step phase-shifting algorithm, (h) phase error of Fourier analysis method
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Table 1 Comparison between the phases obtained by four-step phase shifting algorithm and Fourier analysis method

Four-step Fourier analysis 7ZYGO Phase error of four-step Phase error of Fourier analysis
PV /A 1. 6070 1. 2060 1. 2643 0. 7467 0.2989
RMS /A 0.2697 0.2675 0.2681 0.0348 0.0088
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