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Individual Identification Method of Communication Emitters

Using Polarization Feature

ZHANG Zixuan, QI Zisen, XU Hua, SHI Yunhao, LIANG Jia
(Information and Navigation School, Air Force Engineering University, Xi’an 710077, China)

Abstract: To address the problem of poor individual identification of existing methods when the
spatial, temporal, frequency and energy domain features of communication emitters are similar or
even the same, an individual identification method for communication emitters using polarization
features was proposed. Through the analysis of the dual-polarization feature representation meth-
od of communication emitters, a polarization signal model was established. Based on the polariza-
tion signal model and the amplitude-phase method, a dual-polarization receiving system was con-
structed to receive polarization signals and extract polarization features. Furthermore, through
the analysis of the polarization channel inconsistency caused by the vibration of the polarization
antenna, a polarization channel error model was established to obtain the polarization signal rep-
resentation containing time-varying amplitude-phase errors. Thus, a channel time-varying ampli-

tude-phase error correction algorithm based on autoencoder was designed. Under the dual drive of
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perturbed data (data containing time-varying amplitude-phase errors and noise) and original data
(data containing only noise) , the deep feature patterns of the original data were learned to realize
the reconstruction of the perturbed data, overcoming the sensitivity of polarization features to
channel noise and time-varying amplitude-phase errors. Finally, the hard decision classification of
individual communication emitters was carried out using threshold rules that have been set. Simu-
lation experiments show that the individual recognition rate of simulated radiation sources reaches
over 95% at a signal-to-noise ratio of 10 dB, and actual data shows that the proposed algorithm
achieves an individual recognition rate of over 99% under ideal darkroom conditions, and a recog-
nition rate of over 95% when Gaussian white noise is added based on real data, demonstrating its
effectiveness.

Keywords: polarization; time-varying amplitude-phase error; autoencoder; individual identification
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Fig. 6 Time-varying error correction model for polarized channel
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