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Fig. 1. Schematic diagram of dynamic chirped pulse inter-

ferometry.
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Fig. 2. Pulse laser spectrogram.
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Fig. 4. Experimental results of CCD calibration: (a), (d) Spectrograms for two calibrated repetition rates; (b), (e) captured camera

images for two calibrated repetition rates; (c), (f) grayscale images processing results.
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Fig. 5. Diagram of experimental setups.
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Fig. 6. Experimental results of chirped pulse interferometry: (a) Spectrogram at 2.9 m; (b) captured camera fringes at 2.9 m;

(c) spectrogram at 17.4 m; (d) captured camera fringes at 17.4 m.
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Abstract

Frequency combs have given rise to revolutionary progress in a variety of applications. The absolute
distance measurement by using frequency comb has been developing rapidly in recent years. In this paper, a
method of rapid ranging via the dynamic chirped pulse interferometry is proposed. With the sweeping of comb
spacing, the dynamic frequency offset of the sparsest stripes can be obtained in the chirped pulse interferometry,
which leads to the cues about the measuring distance. The introduction of dynamic comb spacing can effectively
reduce the dead zone of the optical spectrum analyzer. Based on the theory of synthetic wavelength, the
multiple repetition frequency can also realize a great non-ambiguity range. In the measuring system, there is no
need to lock the repetition rate any more, thereby removing the dependency of bulky phase-locking circuits, and
simplifying the system. Besides, the rubidium clock brings the accurate clock reference in the system. Hence, the
repetition rate and camera can perform strict synchronization. Considering the improvements of imaging frame
rate and the scanning speed of repetition rates, the changed spectral interferograms can be obtained rapidly,
and thus compensating for the speed deficiency of dispersive interferometry and cavity tuning. The experimental
results show that elapsed time is 74.1 ms for the single time, corresponding to a data updating rate of 13.5 Hz.

In a range of 20 m, the measurement uncertainty is well within 27 um, i.e. the relative precision of 1.35 x 10 .
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