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Study on simultaneous measurement of blood vessel thickness and blood flow
velocity using multi-wavelength laser speckle
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In this studﬁ, a method to separate blood vessel thickness and blood flow
velocity information from laser speckle information of multiple wavelengths was proposed, for the
purpose of realizing simultaneous measurement of blood vessel thickness and blood flow velocity.

A blood vessel thickness measurement principle evaluation experimental device with a flow path that
imitated a blood vessel was constructed, and a measurement experiment using two-wavelength laser
speckles of 420 nm and 780 nm was conducted. From the experimental results, it was cleared that the
measurement method proposed enables simultaneous measurement of blood vessel thickness and blood
flow velocity in principle.

Furthermore, similar experiments were performed using two-wavelength infrared laser speckles of 780
nm and 850 nm, and it was shown that simultaneous measurement of blood vessel thickness and blood
flow velocity is possible even from two-wavelength infrared laser speckles.
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