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A DOA estimation method for underwater wideband HFM signals

LI Jun"'*, LIN Qiuhua', WANG Kai’, KANG Chunyu’, YANG Xiuting’

( 1. School of Information and Communication Engineering, Faculty of Electronic Information and Electrical Engineering.
Dalian University of Technology, Dalian 116024, China;
2. Department of Underwater Weaponry and Chemical Defense, Dalian Naval Academy, Dalian 116018, China;

3. Department of Computer Science and Technology, Dalian Neusoft University of Information, Dalian 116023, China )

Abstract: A method of estimating the direction of arrival (DOA) for underwater wideband hyperbolic
frequency modulation (HFM) signal is proposed based on short-time fractional Fourier transform.
The received wideband HFM signal data model of uniform linear array sonar in the far field is
established. The received signal is divided into multiple short-time signals in time domain and
fractional Fourier transform is applied to transform the traditional array data into a short-time
fractional Fourier domain array data. At the same time, the time-varying array manifold matrix is
correspondingly transformed into a fixed array manifold matrix. The spatial spectrum of each short-
time signal is estimated by the multiple signal classification (MUSIC) algorithm, and the HFM signal
spatial spectrum of the whole time is further obtained by summation operation. Finally, DOA
estimation of HFM signals is realized through spectral peak search. The effectiveness of the method to
estimate the DOA of underwater HFM signals is verified by simulation experiments and the influence
of time domain segmentation number, SNR and sound source orientation on the performance of the
method is mainly studied. Compared with the traditional method, this method has higher azimuth

resolution and estimation accuracy.

Key words: fractional Fourier transform; hyperbolic frequency modulation signal; direction of arrival

estimation; uniform linear array



