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Radar Polarization Modulation Countermeasures for Combined Corner
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Abstract: Missile-borne radar is an important sensor for precise guidance. In the terminal guidance stage, mono-
pulse mode is usually used to track the target accurately. Centroid jamming of corner reflector is an important passive jam-
ming method for ships to counter anti-ship missiles. In the radar tracking stage, the corner reflectors released by the ship are
in the same resolution unit with ship, and the mono-pulse measurement angle points to their centroid. Since the radar echo
of the corner reflector is usually stronger than that of ship, the mono-pulse measurement angle is decoded, and the tracking
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point of the terminal guidance radar is biased to the corner reflector. With the rapid maneuvering of the ship, the distance be-
tween them gradually becomes larger, which will cause the “loss track” of ship. The anti-centroid jamming is essentially an
estimation problem of unresolved multiple targets, which is usually divided into two steps: one is to determine whether the
target is a mixture of target and corner reflector after detection; the other is to accurately measure the target parameters from
the coupling echo signal. In the aspect of the existence detection of centroid jamming, there are mainly waveform method
and statistic method. The former detects jamming by analyzing the characteristic difference of target echo, such as signal
box shape analysis, wavelet transform, etc. The empirical judgment of this method is limited in practical performance. The
latter regards the mixture as multiple targets, establishes the statistical model of mono-pulse ratio, and realizes the jamming
existence judgment through the likelihood ratio detection. However, the models are complicated to deduce, and only apply
to the case of single jamming. As for the target parameter measurement, jamming suppression methods which suppress the
jamming through polarization filtering improve the mono-pulse measurement accuracy. However, prior information such as
the jamming polarization characteristics or the amplitude ratio between the jamming and the target is required. Based on the
mono-pulse statistical model, statistics are constructed to achieve multi targets angle estimation, such as moment estimation,
maximum likelihood estimation, etc. This method is limited in practical application because it only applies to a single jam-
ming and depends on a correct statistical model, also requires a large number of pulses to accurately estimate the parameters
of the statistical model. The ship target contains abundant scattering mechanism, but the scattering mechanism of the corner
reflector array is relatively single, and the polarization information of the two groups is different, which can be used to de-
tect and suppress the corner reflector jamming. However, the existing polarization mono-pulse angle measurement methods
adopt the multi-channel method to process the polarization information, and the scattering characteristic difference between
the targets is not fully utilized, so the efficiency is limited in practical application. In the study of radar polarization, the syn-
thetic echoes of adjacent targets under specific polarization states are very different. The accurate angle measurement of
ship target can be achieved by adjusting the polarization states to suppress the corner reflector through the polarization mod-
ulation processing. Based on the theory of polarization modulation super-resolution, this paper analyzes the statistical distri-
bution of characteristic beam and mono-pulse angle estimation for polarization array radar under the condition of centroid
jamming of corner reflectors. Moreover, the principle of “ship-reflector” mixture detection and centroid jamming suppres-
sion is explained. On this basis, combined with the polarization scattering characteristic of corner reflector and ship, the cor-
ner reflector centroid jamming signal model is built. Then, the algorithm of jamming presence detection and angle estima-
tion for ships is proposed and anti-angle induced deflection is realized. The simulation results show that the angle estimation
accuracy of the proposed angle estimation method can achieve 0.1 times beamwidth, in addition, is valid with —20 dB polar-
ization isolation. The rate of successful anti-centroid jamming is more than 80%.

Key words: corner reflector centroid jamming ; polarization modulation ; super-resolution ; jamming presence detec-

tion; anti angle induced deflection
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