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High—precision millimeter—wave direction
finding technology based on microwave photonics

TANG Long'*?
(1. Guilin Changhai Development Co., Ltd., Guilin Guangxi 541001, China;
2. School of Information Engineering, East China Jiaotong University, Nanchang 330013, China;
3. Guangxi Intelligent Electromagnetic Spectrum Sensing and Control Technology Engineering Research Center, Guilin Guangxi 541001, China)

Abstract: In response to issues such as high transmission loss, poor amplitude-phase consistency, and weak anti-interference ca-
pability in traditional millimeter-wave direction-finding technologies, a high-precision millimeter-wave direction-finding tech-
nique based on microwave photonics is proposed. This technology integrates parallel Mach-Zehnder modulator (MZM) coherent
photonic frequency conversion with multi-baseline interferometric direction finding algorithms, achieving low-loss transmission
and high-fidelity frequency conversion of millimeter-wave signals through optical-domain signal processing. A multi-channel ar-
ray antenna pattern calibration method is employed to compensate for system amplitude-phase errors, while an approximate inter-
acting multiple model(IMM) direction finding filtering algorithm is utilized to eliminate abnormal direction finding values. Simu-
lations and experimental results demonstrate that this technology reduces the direction finding fluctuation range from 27.2°~32.5°
t0 29.7°~30.2°, with a maximum mean square error of 0.31°, significantly outperforming conventional microwave direction find-
ing methods.
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