H27 % BT iR

¥ oF R

2007 4£ 7 A ACTA OPTICA SINICA

XEHE . 0253-2239(2007)07-1217-7

He AR P VLRC ) T B i $h 05 1%

X F AEE K B

(AR BT RERT TR EHEBARER. B 210094

ME: AREBEMZERCEFDTELHAETHEEEQREM LR E —FETHEARILIAN T EERT
A T 85 B R B0 AT {5 B A4 R B AR AL SR A R TR RO AL B AL R B E T WA E WX R IF R EFHER
R REARRHETEHTE . ROMAT THERNORGURE, & B EELT A aRa B ER BARY
RERMOR . RIEBRTHERERTESHEEMZR, §EIRN R MELFC T RS SRR REERET
PERAET . RAZEETYERLETEREOREESHES Zygo BHETH B K FIMEEARS 21/100, 7
ELW 7 35 3R48 69 5 T 39 7 AR (E P $ A 22 A 8 2/200.

KB H¥FWE; THEER; FARLE; Pk E i

FE S TN247 SRR RIS : A

Interferogram Spreading Method Based on Exemplar Matching
Huang Jing Zhu Rihong Chen Lei

(School of Electronic Engineering and Photoelectric Technology, Nanjing University of Science and Technology ,
Nanjing 210094)

Abstract: Based on single interferogram analysis method using fast Fourier transform (FFT), an interferogram
spreading method based on exemplar matching is proposed. By analyzing the confidence and isophote of
interferogram, the priority that is assigned to each patch on the fill front are calculated. After the patch most similar
to the patch on the fill front is found in the source region of the interferogram, the value of each pixel in the patch on
the fill front is copied from its corresponding position in the most similar patch. This spreading algorithm takes full
advantage of the fringe characteristics and the directions of isophotes to synthesize the structure and texture
information of interferogram and achieves good spreading effect. The proposed spreading algorithm is combined with
FFT, filtering and phase unwrapping together to from a single interferogram analysis method of high-accuracy. The
differences between the wave surface peak-valley value obtained by the proposed single interferogram analysis method
and Zygo interferometer is less than A/100, and the difference between the wave surface root-mean-square value
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obtained by these two methods is less then A/100.
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Fig. 7 (a) Original interferogram containing spherical aberration, (b) sheltered from a stick, (c¢) with circular fringe,

(d) partitioned into six parts
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Fig. 8 (a) Spread interferogram containing spherical aberration, (b) sheltered from a stick, (¢) with circular fringe,
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Fig. 9 (a) Original interferogram of lens 1, (b) spread interferogram of Fig. (a), (c) lens 1 sheltered from a stick,

(d) spread interferogram of Fig. (¢)
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Fig. 10 (a) Original interferogram of lens 2, (b) spread interferogram of Fig. (a), (c) interferogram of lens 2
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shelter from a stick, (d) spreaded interferogram of Fig. (¢)
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Table 1 Comparison of experimental results of two lenses

Result Method Fig. 9(a) Fig. 9(c) Fig. 10(a) Fig. 10(c)
PV /i Zygo interferometer 0. 100 0. 096 0.188 0.166
Proposed 0.096 0.093 0.188 0.176
Zygo interferometer 0.014 0.016 0. 040 0.036
RMS /A
Proposed 0.016 0.019 0.043 0. 040
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