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A method to restore 3-D surface of large area
and low resolution interferogram

WEN Cheng-hua, HUANG Let, ZHANG Hai-tao, QIU Yun-tao, GONG Ma-li
( Center for Photonics and Electronics, State Key Laboratory of Tribology, Department of Precision Instruments and Mechanology,
Tsinghua University, Beijing 100084, China)

Abstract: For the purpose of dealing with low-resolution interferograms acquired by large-diameter interferometer, a method
was presented including homogenization and ternary and so on. The acquired interferograms, which couldn’t be processed by
interferometers, were filtered and the 3-D surfaces were restored. Compared with the traditional Goldstein filter method, the

results show that this method enhances the restoration possibility of low resolution interferogram, and paves the way for its latter

process.
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Fig. 1 Flow chart of imaging process
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Fig.2 Process steps of interferogram of medium size

a—original interferogram b—homogenization function c—after homogenization ~d—after trinary e—3-D surface appearance f—contour map
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Fig.3 Process steps of interferogram of large size

a—original interferogram b—after trinary c—after filtering d—3-D surface appearance
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Fig.4 Inlerferogram with different filters

a—original interferogram  b—goldstein method c¢—novel method, afier ternary  d—novel method, after filtering

AT e Pl A R OB BRI IR SR, T A R
WERPRFERNEH MR PR,

Table |  Residues contrast with using different {liters

fliter original Goldstein novel method novel method

method method  after ternary _ after flitering
number of residues 5734 11375 1765 197

B | HOSCER X T RCRE 400mm x 400fag) it
FEl A 3 EE HA 1000 x 1000 4> IEAHE KT 20A #)
(AR W B, RS SEH9 Goldstein 18 B 720 R
SR A S S K T HEAE B4R, T ELAEEL 4b A7 0L, Gold-
stein Bt BT U E MK EBIG . KA BN
K HHBREAE T 584 A5, T ELAE 4d AT I, A B AT
AR B R A T

4 & it

/NIRRT WHAEKAEE TR BHE 2GR ELT
ZABBI . BXFFR AR PR AR, X
LM T M ORE RHIRE, GH A%
REEER MARR A PR T BB JT ik, 3t i MATLAB
IBSLI ¥ X ZYGO T T B RARAL AL B A 3 4E
G HEIR . M T T8 B R 46 W2 R 80E , %
TN EREREA T

& £ X W
[1] LEEJS, PAPATHANASSIOU K P, AINSWORTH T L. A new tech-

interferogram

nique for noise filtering of SAR interfer-ometric phase images[J].
IEEE Transaltion on Geoscience and Remote Sensing, 1998, 36(5) :
1456-1465.

[2] GOLDSTEIN R M, WERNER C L. Radar interferogram filtering for
geophysical applications[ J]. Geophysical Research Letters, 1998, 25
(21) :40354038.

[3] MARTINEZ C L., FABREGAS X. Modeling and reduction of SAR in-
terferometric phase noise in the wavelet domain[ J]. IEEE Transaction
on Geoscience and Remote Sensing, 2002,40(12) ; 2553-2566.

[4] WANG P, WANG Y F, ZHANG B Ch, et al. In SAR interferogram
filtering method in stationary wavelet domain [J]. Journal of Data Ac-
quisition & Processing, 2008, 23(1) :70-74(in Chinese).

[5] ZHU R H, CHEN ] B, WANG Q, et al. A new algorithm on phase
shifting interferometry

the overlapping averaging 4-frame algorithm
[J]. Acta Optica Sinica, 1994, 14(12) ;1288-1293 (in Chinese).

[6] CHEN] B, SONG D Zh, ZHU R HONG, et al. High accuracy and
large aperture optical standard phase shifling digital flat interfer-
ometer [J]. Acta Optica Sinica, 1995, 15(4):480485 (in Chi-
nese).

[7] LIWWJF,LIYQ, LIU K. Technical problems in phase-shifting point
diffraction interferometer [ J ]. Chinese Journal of Scientific Instru-
ment, 2007, 28(4) :179-182( in Chinese).

[8] ZHANG ], LI G H, HAO D Zh. The theory of correcting the devation
of retardation of wave-plate [ ]]. Laser Technology, 2006, 30(4) .
361-365(in Chinese).

{97 GOLDSTEIN R M, ZEBKER H A, WERNER C L. Satelliteradar in-
terferometry : two dimensional phase unwrapping[ J]. Radio Science,

1988,23(4) :713-720.




