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DOA Estimation Algorithm with Variable Step-Size Search Based on
Spectral Peak Slope

FAN Wen-qian, LI Jian
(School of Information Science and Technology, Northwest University, Xi’an 710127, China)

Abstract: Aiming at the problems of the classic Capon method with huge amount of calculation and storage,
long running time and low accuracy, a low-complexity variable-step search algorithm is proposed. This method
uses the large-step Capon algorithm for the first search. The detection range of the Direction of Arrival( DOA)
determined according to the spectral peak, and the spectral peak slope in this range is obtained. Then, based on
the slope being less than zero for the first time, the spectral peak is determined to be on its left, the point where
the slope is less than zero is maked as P, and the right-hand step search begins at point P-2. Finally, an itera-
tive approximation of variable step length is performed to obtain the estimated angle of the desired signal. The
proposed method avoids the exhaustive search of spectral peaks and reduces the amount of calculation. Simula-
tion experiments show that under the same signal-to-noise ratio, the accuracy of the proposed algorithm is im-
proved by nearly 9 times, under different signal-to-noise ratios, the resolution success rate of the proposed algo-
rithm is higher than that of the traditional Capon algorithm. Moreover, the root-mean-square error of the pro-
posed algorithm is significantly better than the classic Capon algorithm.

Key words: direction of arrival estimate; Capon algorithm; variable step size; array signal processing
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