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Measurement of Total Velocity Components of Particle Flow with
Optical Coherence Tomography
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Abstract Characteristics of the intensity fluctuation of the light back-scattered by flowing particles are studied. The
influence of moving particles on back-scattered light is divided into phase modulation and amplitude modulation, and a
new model is proposed that includes the total information of both axial and lateral components of velocity. Based on
the new model, the two velocity components can be calculated according to the Doppler frequency shift and the transit

)

time derived from the detected light intensity signals.

polystyrene particle suspension flow.
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The proposed model is experimentally verified using

medical optics; optical coherence tomography; velocity of flow; Doppler frequency shift; autocorrelation
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Fig. 1 Schematic diagram of measurement of particle

flow velocity
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Fig. 2 (a) Typical light back-scattered by dilute particle flow; (b) amplitude of the signal in Fig. 2(a)
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Fig. 4 Experimental results from polystyrene particle suspension flow with relative velocities of 4:2:1
shown in (a) and (d), (b) and (e), (¢) and (f), respectively
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Fig. 6 (a) Variation in Doppler frequency shift with velocity; (b) variation in reciprocal of transit time with velocity
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