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Multi — parameter Estimation of Wideband Chirp Signals
Based on OMP Decomposition
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(Chongqing Key Laboratory of Signal and Information Processing,
Chongqing University of Posts and Telecommunications , Chongging 400065, China)

Abstract: Sparse decomposition orthogonal matching pursuit (OMP) is applied to array signal processing
field, and a new method for multi — parameter estimation of wideband Chirp signals based on OMP decomposi-
tion is presented. At first, according to wideband Chirp signal geometry, the over-complete dictionary is estab-
lished and OMP decomposition is performed to the array receiving signal on the over-complete dictionary. Ac-
cording to the parameter of the best match atom, the estimation of starting frequency and modulating frequency of
the signal is obtained, and then the wideband Chirp signal geometry is get. On this base, according to the array
signal structure and the wideband Chirp signal geometry obtained, another over-complete dictionary is estab-
lished. By calculating the trace of cross-correlation matrix between the array receiving data and the atom in the
atom dictionary, and searching the maximum peak value, the best match atom is obtained. Then, according to
the parameter of the best atom, the direction of arrival(DOA) estimation of the signal is realized. Simulation re-
sults demonstrate that the algorithm is efficient to the parameter estimation and can estimate the signal’s DOA
more efficiently compared with Wigner-Ville distribution(WVD) algorithm.
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