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Adaptive Matched Filter Detectors with Diagonal Loading
for MIMO Radars

JIANG Sheng-li, WANG Ju-ting, HE Jin, LIU Zhong

( Department of Electronic Engineering, Nanjing University of Science and Technology, Nanjing 210014, China)

Abstract: This paper studies the adaptive matched filter detectors ( AMFD) for airborne MIMO radars. It is well-
known that the AMFD performs poorly in the case of limited secondary data. To settle this problem, we propose a AMFD
with diagonal loading (LAMFD) by exploiting the low rank property of MIMO radar clutter subspace and the diagonal load-
ing techniques. The closed-form detection probability and false alarm probability are derived. To reduce the computational
load of the proposed detector, a simplified detector is introduced by considering the block-diagonal property of the clutter
covariance mairix. Theoretical and simulation results show that the proposed detectors have CFAR with respect to the covar-
iance matrix of clutter, and are superior to the MIMO-AMF detectors.

Key words: MIMO radar; Diagonal loading; AMF; CFAR
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Study of Weights Performance and Combining Loss of
SUMPLE Algorithm for Non-uniform Antenna Arraying

KONG De-qing' , SHI Hu-li'?
(1. National Astronomical Observatory, Chinese Academy of Sciences, Beijing 100012, China;
2. Graduate School, Chinese Academy of Sciences, Beijing 100039, China)

Abstract; SUMPLE is one of the most important array coherence techniques in deep space network. The estimation of
weights SNR and combining loss of SUMPLE algorithm is generalized to non-uniform antenna arraying in this paper. Theo-
retical analysis and simulation results show that the amplitude of SUMPLE weights of non-uniform antenna arraying should
be corrected in order to meet the optimum conditions. Making full use of the existing large radio telescopes and arraying
with a large number of small antennas nearby, the better combining performance and stronger ability to adapt to weak signal
can be obtained, compared with the uniform array which all composed with small antennas.

Key words: Antenna arraying; SUMPLE algorithm; Signal combining; Non-uniform antenna arraying



