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Study of a Fast Windowed Fourier Filtering Method for
Interference Fringes
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(College of Computer and Control Engineering, Qigihar University, Qiqihar, Heilongjian 161006, China)

Cheng Xiaotian Wang Na

Abstract Filtering is one of the key issues in interferogram processing. In order to solve the long running time of
windowed Fourier filtering in processing of interference pattern, a fast Fourier transform in windowed Fourier
filtering is adopted to reduce the computation time and overcome the faults of local fringe information cannot be
extracted by Fourier transform. A fast windowed Fourier filtering method has been proposed, which can reduce the
computation time significantly comparing with convolution method of windowed Fourier filtering without sacrificing
measurement accuracy. It has solved the long time-consuming fundamentally and made windowed Fourier filtering
method be suitable for real-time speckle detecting. Experiments verify this method is fast, effective and reliable.
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Table 1 Parameters used for windowed Fourier filtering (WFF) and fast windowed Fourier filtering (FWFF)

Methods

Window size ¢

Integration in a-direction

Integration in y-direction Threshold values

el:step:eh yl:step:yh
WFF 10 —1:0.1:1 —0.3:0.01:0.3 6
FWFF 10 —1:0.1:1 —0.3:0.01:0.3 0. 35
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Fig. 1 Filtering of interference fringes. (a) Before deformation; (b) after deformation; (¢) WFF for b;
(d) FWFF for b
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Table 2 Comparing of the error and processing time

Computation time for

Methods Maximum error /rad Minimum error /rad Mean square error /rad
simulated fringes /s
WFF 0.4483 —0.4603 0.1053 23.21
FWFF 0.4133 —0.4230 0.1028 3.69
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Fig. 2 Filtered phase and phase error. (a) Wrapping phase after WFF; (b) wrapping phase after FWFF; (¢) wrapping
phase error after WFF; (d) wrapping phase error after FWFF
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Fig. 3 Comparing of the unwrapping phase. (a) Unwrappde phase after WFF; (b) unwraped phase after FWFF;
(d) comparing of the unwrapde phase between (a) and (b)
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