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Dual-State Numerical Dispersion Compensation Method for
Catheter Based PS-OCT System
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Abstract A catheter based fiber polarization-sensitive optical coherence tomography (PS-OCT) system has
significant advantages in quantitative analysis of cardiovascular plaques. A dual polarization state catheter based PS-
OCT system is established based on polarization maintaining fibers (PMFs) with imaging depth multiplexing. Due
to the strong birefringence dispersion of PMFs, it is difficult to use a set of dispersion coefficients to realize the dual-
input-state dispersion compensation. In order to solve this problem, this paper proposes a dual-state numerical
dispersion compensation method for the catheter based PS-OCT system. This method can adjust dispersion
coefficients of different input polarization states to compensate for the difference in dispersion of different input
polarization states caused by the birefringence dispersion of the polarization maintaining fiber. Experimental results
show that the proposed method can effectively solve the problems such as pulse broadening, image blurring, and
poor polarization contrast caused by material dispersion and birefringence dispersion, which ensures high-quality
phase retardation imaging of biological samples in the catheter based PS-OCT.
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Fig. 3 Traversal results of reflection signal intensity from fiber catheter surface under different second-order and third-order

dispersion coefficients. (a) Traversal result under second-order dispersion coefficient of SOP1; (b) traversal result

under second-order dispersion coefficient of SOP2; (c) traversal result under third-order dispersion coefficients of

SOP1; (d) traversal result under third-order dispersion coefficient of SOP2
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Fig. 5 Comparison of tissue imaging results before and after dual-state numerical dispersion compensation.

(a) Intensity of tissue before compensation; (b) intensity of tissue after compensation
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