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Optimized Doppler Spectral Domain Optical Coherence
Tomography for Small Blood Flow

CHEN Chaoliang, GAO Wanrong, LIAO Jiuling

School of Electronic and Optical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China

Abstract A new method is presented forimaging the small blood flow velocities in vessels by a spectral domain optical coherence
tomography based on averagingphasedifferences between adjacent and interval A—lines at the same lateral position. The proposed
method is theoretically developed and validated by measurements of flowing particles within a glass capillary with known mean
velocities. Mean standard deviations of different flow velocities of the particles are determined by the proposed method and compared
with those determined by conventional phase-resolved method. In vivo experiments on a mouse ear and the Doppler flow velocity
maps are reconstructed by both methods. The experimental results demonstrate that the proposed method can significantly suppress
the phase noise caused by phase instabilities, improve the signal—to—noise ratio of phase difference and accuracy of velocity
measurement for small blood flow without increasing the time interval between adjacent A-lines.
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Fig. 1 Schematic of the fiber based SDOCT system
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Fig. 2 Doppler frequency shift maps of Intralipid flowing in a capillary tube with aninner diameter of 300 ym
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Fig. 3 The in vivo experimental results on a mouse ear
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