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Abstract A method based on Gabor filtering for speckle fringe pattern smoothing is presented. The fringe

extracting fringe phase field from one speckle fringe pattern.

frequencies and fringe gradient orientation of the speckle fringe pattern are obtained by windowed Fourier operation.
==

The Gabor filters with the particular frequencies and orientation are then determined and applied to smooth the
speckle fringe pattern. Simulation and experimental results show that the speckle noise in the speckle fringe patterns
is removed efficiently as well as the fringe structure is well-preserved. This method provides a good basis for further
image processing; Gabor filtering; speckle fringe pattern; speckle noise; fringe gradient orientation;
fringe frequencies; windowed Fourier operation
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Fig. 1 Extraction of the fringe frequencies and fringe
gradient orientation from a simulated speckle {ringe
pattern (a) simulated speckle fringe pattern; (b)
fringe {requencies; (¢) fringe gradient orientation
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Fig. 2 Gabor filtering and fringe skeleton extraction from a
simple simulated speckle fringe pattern (a)simulated
speckle fringe pattern; (b) after filtering by Gabor
filter; (¢) extraction of fringe skeletons
P 2 Ca) & — Wi Ho B3l B B A s, Sy itk — 20
XF Gabor JEP AL PEAT Bl A2 8 1 — 08 B Oy B2
1 BCBE A5 S0P B 3 () JIT 7 (R /N 256 pixel X
256 pixel) , ARG
$(x,y)=8xn X {cos[2n(x+64)/256 |+
cos[2m X (y+64)/256]}. 12)
Bl 3(b) R T X 3(a) # 1T Gabor JE 1Y 45 %
3Ce) TE 3 () iy aili b4 B A% S0 22 1 45
o ATLUE B 4% SO R BIORE M 75 A 3 T AR 4F



2754 B %

o 1 29 %

F -5 T 4% 50 PR 5 00 2% 0 45 ULk 0 1 4 6
Tk AR 4 SO B AR 5 TR P ) £ AR

(¢

B3 2R IR BB 5% B0 IR 1 Gabor 9§ % LA B 2% 80
SRR () B AU B 45 B IEL 5 (b) Gabor U i 45 2R 5

QOF/ A 3542 NP E
Fig. 3 Gabor filtering and fringe skeleton extraction from a
complex simulated speckle fringe pattern (a)simulated
speckle fringe pattern; (b) after filtering by Gabor

filtering; (c) extraction of fringe skeletons
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Fig. 4 Gabor filtering and fringe skeletons extraction from an
ESPI open fringe pattern. (a) ESPI open fringe
pattern; (b) fringe frequencies; (c) fringe gradient
orientation; (d) after filtering by Gabor (filter;

(e)extraction of fringe skeletons
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Fig.5 Gabor filtering and fringe skeletons extraction from an
ESPI closed fringe pattern. (a) ESPI closed fringe
pattern; (b) fringe frequencies; (c¢) fringe gradient
orientation; (d) after filtering by Gabor (filter;
(e)extraction of fringe skeletons
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