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Cross—-Correlation Method for Measuring Spatial Transverse Flow
Rate Based on Spectral Domain Optical Coherence Tomography
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Abstract A method is proposed to use cross—correlation to measure the spatial transverse flow rate. By setting
the scanning patterns X and Y based on the spectral domain optical coherence tomography, the absolute value of
the flow rate is obtained according to the mathematical relation of the cross—correlation between the adjacent A—
scans with the spatial transverse flow rate. The measuring principle of this method is elaborated. The transverse
flow rate component distribution of the cross section is described through the simulation experiment using a
capillary. It is demonstrated that the measured mean value of the transverse flow rate is in accordance with the set
value using the syringe pump.
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Fig.1 Schematic of measuring spatial transverse flow rate by cross—correlation
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Fig.2 Scanning pattern Y
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Fig.3 Experimental system of spectral domain OCT
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Fig.4 Schematic of experimental setup for measuring velocity of flowing particles within a capillary.

(a) Scanning pattern X; (b) scanning pattern Y
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Fig.5 Results in scanning pattern X at different time. (a)~(e) Cross—sectional images of flowing particles within the capillary;

(H)~(i) pseudocolor images of flow rate distribution in the cross—section
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Fig.6 Results in scanning pattern X. (a) Cross—sectional image of flowing particles within the capillary;

(b) pseudocolor image of flow rate distribution in the cross—section; (¢) change of flow rate with depth
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Fig.7 Results in scanning pattern Y at different time. (a)~(c) Cross—sectional images of flowing particles within the capillary;

(d)~(f) pseudocolor images of flow rate distribution in the cross—section

)

8 FIBE Y TSR (a) TN N2 Sk 5 BT 45 4 P81 (b) AT 30 20 A1 fh 2 € 4]
Fig.8 Results in scanning pattern Y. (a) Cross—sectional image of flowing particles within the capillary;

(b) pseudocolor image of flow rate distribution in the cross—section
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