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An angle measurement method for high resolution radar
based on maximum likelihood estimation

CHEN Xin-liang ZENG Tao ZHENG Le
(School of Information and Electronics, Beijing Institute of Technology, Beijing 100081, China)

Abstract:  The problem of target angle measurement in high resolution radar was studied. The principle for measuring an-
gle in mono-pulse radar was introduced, then the model of angle estimation in high resolution radar is built, and the joint
probabilistic density function of target angle and return signal was derived. An angle estimation method based on maximum
likelihood estimation for high resolution radar was proposed, in which the angle of the target and the return signal were up-
dated iteratively and estimated jointly, and the Cramer Rao Lower Bound of the angle estimation was approximated. The per-
formance of the proposed method was compared against the traditional angle estimation method in narrow band radar by sim-
ulation, and it came out that the angle measurement accuracy is higher than traditional method. When the signal-to-noise ra-
tio is given, the more the number of range cell is, the smaller the root mean square of the estimation error is. Simulation re-
sults verify that the proposed method is asymptotically unbiased, and has a smaller estimation error variance than traditional
method in narrow band radar.
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Fig. 1  The relation between difference/sum ratio and target angle
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Fig.2 angle estimation results in narrow band radar
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Fig.3  angle estimation results of the proposed

method in wide band radar (N=5)
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