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Abstract: The Direction Of Arrival (DOA) estimation is a hot topic for a monostatic Multiple Input Multiple

Output (MIMO) radar in recent years. The conventional Estimation of Signal Parameters via Rotational

Invariance Technique (ESPRIT) algorithms need to pay much computation cost because of the high-

dimensional MIMO radar data. When the Signal-to-Noise Ratio (SNR) is low and the number of sample are

small, the performance of the conventional ESPRIT algorithms degrades seriously. To overcome the

disadvantages of conventional ESPRIT algorithms, a novel algorithm which is called as reduced-dimensional

beamspace with real-valued ESPRIT for monostatic MIMO radar is proposed. To eliminate the redundancy, the

high-dimensional MIMO radar data is transformed into the low-dimensional data through the transformation

matrix. To reduce further the computation complexity, the low-dimensional data is transformed into

beamspace. Then the real-valued rotation invariance equation is constructed to estimate the target’s DOA.

Simulation results show the proposed algorithm has better angle estimation performance and less computation

burden than traditional ESPRIT algorithms.

Key words: Multiple Input Multiple Output (MIMO) radar; Direction Of Arrival (DOA) estimation; Reduced-
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