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Advances in frequency measurement techniques
based on microwave photonics

ZHANG Ning., MA Jianxin

(State Key Laboratory of Information Photonics and Optical Communications, and Beijing Key Laboratory of
Space-Ground Interconnection and Convergence, School of Electronic Engineering, Beijing University

of Posts and Telecommunications, Beijing 100876, China)

Abstract Microwave signal frequency measurement technology has an important application in modern
science and technology, which is widely used in communication, radar, navigation and sensing and other
fields. At present, the microwave frequency measurement based on electronics has been very mature, but
there are still drawbacks such as susceptible to electromagnetic interference, difficult to realize high fre-
quency and large range measurement. Microwave photonics technology, which integrates the advantages of
photonics and electronics, can effectively overcome the above problems, and has obvious advantages in
high-frequency broadband microwave signal measurement, such as large bandwidth, high frequency, and
anti-electromagnetic interference. This paper introduces the main microwave photon frequency measure-
ment technology of the basic principles and typical implementation of the program, a systematic review of
recent years based on microwave photonics microwave frequency measurement technology research pro-
gress, and finally on the major categories of frequency measurement technology advantages and disadvan-

tages of a comparative analysis, and look forward to the future development of microwave photon frequen-
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cy measurement technology.
Keywords photonics frequency measurement; frequency-amplitude mapping; frequency-time mapping; fre-

quency-phase mapping; frequency-space mapping
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Fig. 1 General block diagram of frequency measurement system based on microwave photon technology
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Fig. 2 Frequency-Amplitude mapping scheme based on dispersive medium™
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Fig. 3 Frequency measurement method based on polarization control [
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