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Fig. 1. (color online) (a) Normalized cross-correlation
function of wrapped phase in time domain; (b) nor-
malized cross-correlation function of wrapped phase
in spectrum domain; (c) comparison of the deter-
mined shifts and theoretical shifts by the two cross-

correlation methods.
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Fig. 3. (color online) MZI wrapped phase in time domain and cross-correlation results of two typical
frequency sweep sequence (r = 1, j = 27): (a) Wrapped phase in time domain (local); (b) cross-correlation
signal; (c¢) wrapped phase after cross-correlation correction (local); (d) the amplification of the initial phase

unwrapped phase after correction in time domain is showed in the down-right.
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Fig. 4. (color online) Results of repetitive measurements of the optical path-length of a coverslip: (a) Spec-
trum before correcting interference; (b) spectrum after correcting interference; (c) thickness and standard

deviation before and after correction.
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Wavenumber calibration and phase measurement in
swept source optical coherence tomography”

Shangguan Zi-Wei Shen Yi Li Peng Ding Zhi-Hua'

(State Key Laboratory of Modern Optical Instrumentation, College of Optical Science and Engineering, Institute of Laser
Biomedicaine, Hangzhou 310027, China)

( Received 24 July 2015; revised manuscript received 23 October 2015 )

Abstract
Based on the phase information in time domain of a Mach-Zehnder interferometer (MZI), a method of calibrating
the wavenumber of the source is proposed. Cross-correlation of wrapped phase in time-domain of the MZI is adopted
to determine drifts among axial-lines. Owing to non-strictly periodic characteristics of wrapped phase in time-domain
of the MZI, the determinable range of shift is unlimited. Synchronization of signals in time domain is then performed
to correct their corresponding shifts. The obtained results demonstrate that it is feasible to realize phase measurement

with high precision even under unstable swept source for the optical coherence tomography system.

Keywords: swept source, wavenumber calibration, cross-correlation, phase measurement
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