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Laser speckle blood flow imaging method based on spatiotemporal joint SVD
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Abstract: In order to reduce the interference of imaging system noise and static scattering of skin tissue, a method for imag-

ing vascular structure and relative velocity of blood flow based on laser speckle contrast analysis is proposed. The

spatiotemporal joint singular value decomposition (SVD) filtering method is used for image preprocessing to e—

liminate the influence of skin tissue scattering on blood flow images. Then the time—domain laser speckle contrast

analysis method is adopted for blood flow imaging. Three filtering algorithms, including anisotropic coupled dif-

fusion filtering, adaptive 3D block—matching filtering, and top—hat and bottom—hat transformations, are used to

further filter out background noise and improve image contrast. The effectiveness of the proposed algorithm is

verified through the numerical simulations, phantom experiments, and human tissue imaging experiments. The

results show that this proposed method can effectively suppress the influence of background scattering on imaging

and is feasible in terms of laser speckle blood flow imaging.

Key words: blood flow imaging; laser speckle contrast analysis; spatiotemporal joint singular value decomposition(SVD);

image enhancement
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