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Research on high—precision frequency
measurement technology based on microwave photonics

HUANG Guixia, LI Haonan, LI Xiang, FAN Zhigiang, WANG Yunxiang, QIU Qi’
(University of Electronic Science and Technology of China, Chengdu 611731, China)

Abstract: Microwave photonic frequency measurement technology offers advantages such as fast response, large bandwidth,
and strong anti-interference capability. A high-precision microwave photonic frequency measurement system based on
frequency-to-time mapping was designed. The system primarily consists of modules such as a linearly frequency-modulated
(LFM) laser source, an optical path for microwave signal intensity modulation, coherent beating and signal detection, and sig-
nal processing. By performing heterodyne beating between the signal under test and the LFM light source, precise frequency-to-
time mapping is achieved, thereby obtaining microwave frequency information. The impacts of key parameters such as tuning
rate, source linearity, linewidth, and filter bandwidth on measurement accuracy were analyzed. The research results indicate
that under the conditions of a light source linewidth of 0.1 MHz, a tuning rate of 1 GHz/us, and a linearity of 1x107°, the sys-
tem achieves a measurement accuracy of up to 0.26 MHz within the frequency range of 2 GHz to 18 GHz.
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