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Emitter Signal Modulation Recognition Based on Kernel Collaborative
Representation and Discriminative Projection

LI Dong-jin, YANG Rui-juan, LI Xiao-bai, DONG Rui-jie
(PLA Air Force Early Warning Academy , Wuhan , Hubei 430019 , China)

Abstract: Aiming at the problems of low feature stability in emitter signal recognition and poor adaptability to low
signal-to-noise( SNR) environment,a recognition method based on secondary time-frequency distribution, kernel collabora-
tive representation and discriminative projection ( KCRDP) was proposed. First, the pre-processing algorithms of time-fre-
quency transform, sparse domain noise reduction,and secondary feature extraction are used to reduce noise interference and
feature redundancy ,and secondary time-frequency distribution features with high stability were obtained. Then, the kernel
collaborative representation and discriminative projection ideas are used to complete the dimensionality reduction learning
and dictionary learning to improve the low-dimensional representation and inter-class discrimination capabilities of the data.
Finally, the system is optimized through offline training and used for classification verification. Simulation results show that
the secondary time-frequency distribution feature has high stability,and the recognition method has strong robustness, timeli-
ness and adaptability. When the SNR is —10dB,the overall average recognition rate of the eight signals reaches 96. 88% .

Key words: emitter signal recognition;kernel collaborative representation ;discriminative projection;secondary time-
frequency distribution( STFD ) ; mini-batch stochastic gradient descent( MSGD)
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