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Abstract: The speckle noise in digital speckle pattern interferometry (DSPI) results in difficulty in
phase extraction and decreases measurement sensitivity. A denoising method using sine-cosine filte-
ring and signal energy was proposed to smooth phase maps of DSPI. It exceeded traditional sine-cosine
denoising method in adaptively and phase map quality. In the method, noise energy of DSPI phase
map was estimated by energy of orthogonal wavelet packet. The phase map was transformed by sine-
cosine method and was smoothed by average filtering. The phase map was finally denoised efficiently

after the noise threshold was set by the noise energy. The combination of noise energy and sine-cosine
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filtering reduced noise adaptively. The image filtering effect was controlled by the noise energy. Emu-

lational and experimental results both show that the proposed method can reduce the number of cycles

by 50% compared to conventional methods. The proposed method can also filter the DSPI phase maps

effectively and improve the noise ratio.

Key words: Digital Speckle Pattern Interferometry(DSPD) ; phase map; sine-cosine filtering; noise en-

ergy
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Fig. 1  Flow chart of sine-cosine filtering based on

signal energy
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Fig. 2 Simulated phase map
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Fig. 3 Simulated phase map with noise
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Fig. 4 Smoothed phase mapobtained after 5-circle de-

noising
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Fig. 6  Smoothed phase map obtained bysine-cosine

filtering based on signal energy
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Fig. 10 Real smoothed phase maps obtained by tradi-

tional sine-cosine filtering
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Fig. 11  Real smoothed phase map obtained bysine-

cosine filtering based on signal energy
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