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Estimation of Arrival Direction for Phase Difference Method
Using Sub Array and Phase Unwrapping

CHEN Zhifei, SUN Jincai, HOU Hong
(College of Marine Engineering, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: The phase difference method using sub array and phase unwrapping (SUPDM) is pres-
ented to improve the arrival direction estimation of the phase difference method (PDM). The sen-
sor outputs are transformed into the frequency domain, and the array is divided into several sub
arrays. The coherent average is calculated on the spectra at the center frequency bin in each sub
array, and phase angles of the resulting spectra are obtained. Then the transverse phase unwrap-
ping is applied to these phase angles. The reciprocal of the phase difference between the maxi-
mum phase and the minimum phase is taken as the DOA estimator, and the peak locations of the
spatial spectrum give the DOA estimation. The SUPDM has better performance than that of the
PDM under different signal to noise ratios and source separations. The resolution capability of the
SUPDM is superior to that of both the PDM and the conventional beam-former when there exists
spectrum leakage. The simulation results show that, the root mean square error of the SUPDM
estimation has 0. 03 degree smaller than that of the PDM when there is single source and the sig-
nal to noise ratio is —5 dB.
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