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High Resolution Target Direction Finding Based on
Hankel Matrix Decomposition for Coprime Arrays

TAN Wei-jie, FENG Xi-an, ZHANG Yang-mei

School of Marine Science and Technology s Northwestern Polytechnical University , Xran Shaanxi 710072 , China

Abstract; Co-prime array has large virtual array aperture by Khatri-Rao product processing, but the array
model after processing is equivalent to coherent sources estimation under determined noise on a single
snapshot. In this paper, a high resolution direction finding method based on decomposition of Hankel ma-
trices and polynomial rooting is proposed. First, the covariance of the array data is preprocessed by KR
product, and repeated rows are removed through mathematical transformation. The obtained data is used
to build a Hankel matrix. Then, the problem is transformed into the determination of polynomial roots to
find the interested target location through singular value decomposition on the Hankel matrix. Finally, the
amplitude of the target echo is solved by using the least squares method. To some extent, the proposed
method can overcome grid mismatch, which is a problem in the traditional MUSIC method. Compared
with the smoothing technology, this method reduces the computational complexity and has good resolution
even for a closely spaced target. Computer simulations verify the effectiveness and superiority of the new
algorithm.

Key words: Hankel matrix decomposition; co-prime array; grid mismatch; high resolution target direction

finding; closely spaced target
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