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Absolute Time Delay Measurement for Radio over Free-Space-Optical Links
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Abstract: The radio over free-space-optical (RoFSO) link uses a free-space-optical link to transmit radio-
frequency (RF) signals through atmospheric channels. Owing to the effects of atmosphere turbulence and temperature,
the time delay of the free-space-optical link suffers from timing jitter, which may degrade the performance of the
RoFSO link. In this paper, the absolute time delay of a 1 km RoFSO link is precisely measured with a phase-derived
method. The results are accord with the theoretical model, and the measured accuracy is higher than 0.1 ps. Owing to
the use of electro-optic modulation and radio frequency (RF) phase discrimination, the measurement method is
compatible with the RoFSO link, and the high accuracy can meet the requirements for a stable RoFSO link.
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Fig.1 Simulation result of the absolute time delay
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Fig.2 Schematic diagram of the absolute time delay

measurement
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Fig.3 Images of the experimental setup
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Fig.4 Satellite image of the test scenario
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Fig.5 Measurement results of the absolute time delay
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