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Angle Estimation Algorithm of MIMO Radar for Multiple
Targets Based on Improved Spatial Smoothing

TIAN Hai —lin', FENG Cun - gian' , ZHANG Jie',LIU Chao’
(1. Missile Institute, Air Force Engineering University, Sanyuan 713800, Shaanxi, China;2. Military Representa—
tive office of Army Aviation in Beijing, Beijing 100176, China)

Abstract ; Subspace — based algorithms, which provide high spectrum resolution and is of less time — consuming,
are the classical and commonly used methods. However, there are still problems when applying the algorithms to
MIMO radar. To solve the problem of the DOA estimation of multiple targets for MIMO radar, a new method based
on improved spatial smoothing is proposed. The concept of " equivalent sources" is introduced, based on it, the
reason why several subspace — based algorithms would fail when the number of targets is more than the number of
transmit antennas is analyzed. The mechanism of the proposed method to overcome the limitation of the number of
transmit antennas in the condition of sufficient receive antennas is derived and expounded, which makes the MIMO
radar estimate more targets in the case of fewer transmit antennas. The simulation results demonstrate that the pro—
posed method has a better estimated performance than the TDS.

Key words : MIMO radar; DOA estimation; spatial smoothing; subspace —based algorithm



