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A New Wavelet Atom and Its Application in Radar Signal Feature Extraction

HUANG Xing', TANG Hong', LIU Chao’
(1. School of Air and Missile Defense, Air Force Engineering University, Xi'an 710051, China; 2. Unit 94259,
Penglai 265600, Shandong, China)

Abstract ; In order to further improve the precision of estimating the instantaneous frequency in radar signal process—
ing, a new Morlet wavelet atom, based on the known Morlet wavelet atom to extract the signal wavelet ridge feature
(WRF) is put forward. By analyzing the wavelet ridge principium and the qualifications of wavelet atom for extrac—
ting the WRF rightly in — depth, the WRF of radar emitter signals can be extracted. Consequently, the instantane—
ous frequency can be estimated. The new — Morlet has better performance of time — frequency colligation character
in contrasts with the known Morler wavelet atom. At the same time, the iterative algorithm of estimating the instan—
taneous frequency is analyzed, which is based on the wavelet ridge principium. The computer simulation experi—
ment results also show that the new — Morlet wavelet atom has better performances in detecting WRF and counterac—
ting noise than the common Morlet wavelet atom. The experiment proves the effectiveness of the method.

Key words: radar signal; Morlet wavelet; instantaneous frequency; wavelet transform; wavelet ridge



