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Flow Velocity Measurement Based on Speckle in Optical

Abstract Flow velocity measurement based on speckle in optical coherence tomography (OCT) images is developed
transform of the fluctuated signal

Similar to traditional laser speckle signal. time-varying fluctuations in OCT speckle intensity is related to the average

velocity of scattering particles within the sampling volume. Fluctuated signal of the speckle intensity is obtained from
the detected OCT signal by filtering and demodulation. Then the spectrum of the speckle is deduced through Fourier
method
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and quantitative measurement of flow velocity can be conducted according to the

calculated ratio of high to low (HLR) spectrum. The method of flow measurement based on speckle intensity in OCT
OCIS codes 140.0140; 170.4500; 170.6480; 170.3340

instead of phase information is introduced. Investigation on the relationship of the calculated HLRs with the flow
measurement; optical coherence tomography; speckle signal

velocities is experimentally conducted. Flowing particles in a tube in mimic of capillary is visualized by the proposed

flow velocity measurement
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Fig. 1 Schematic of the fiber based time-domain
OCT setup
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Table 1 Parameter settings of the system

Scanning frequency Modulation {requency Sampling

of RSOD /Hz of the phase /kHz

frequency /kHz

Axial pixels of each  Lateral pixels of Interval of the

A-scan each B-scan lateral pixels /pm

50 16 160

1024 400 4
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Table 2 Settings of flow velocity in the experiment

Rate of the Flow Doppler frequency
pump /(mL/min) velocity /(mm/s) shift /kHz
0 0 0
0.010 0. 87 1
0.020 1.75 2
0. 030 2.62 3
0.041 3.49 4
0.051 4. 37 5
0.062 5.24 6
0.072 6.11 7
0.082 6.99 8
0.093 7.86 9
0.103 8. 74 10
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(a) v=0 mm/s; (b) v=6.11 mm/s; (¢) v=28.74 mm/s

Fig. 2 OCT A-line signals corresponding to three settings of flow velocity. (a) v=0 mm/s; (b) v=6.11 mm/s;
(¢) v=28.74 mm/s
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Fig. 3 Spectrograms of speckle signal at center of the tube corresponding to three settings of flow velocity.
(a) v=0 mm/s; (b) v=6.11 mm/s; (c) v=28.74 mm/s
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Table 3 HLR versus flow velocity

Flow velocity /
0. 87 1.75 2.62
(mm/s)

3.49 4.37 5. 24 6.11 6.99 7.86 8. 74

HLR 0.3498 0.3398 0.4181

0.5110 0.6756

0.7743 0.8806 1.0773 1.2627 1.5274 1.5796
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Fig. 4 Measured HLRs corresponding to different

velocities and linear fitting of experimental data
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