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Abstract. The MUltiple SIgnal Classification (MUSIC) algorithm for DoA is known to
degrade due to imprecise knowledge about the array manifold. In this paper, we present
a theorem to show how imprecise knowledge affects the performance of the MUSIC algo-
rithm. This theorem proves that performance of the MUSIC algorithm degrades less if
the array responses of the sources impinging on the array are less correlated with each
other, or if just a single source exists. This result inspired us to develop a method for
improving DoA estimation. That is, in estimating a specific source’s DoA, we try to
remove the influences of other sources from the array output, so that the input includes
only a single source approximately. If so, the MUSIC algorithm should be relatively ro-
bust, because only one source is approximately involved in the estimation. A beamformer,
at least approximately, can serve this purpose. On the other hand, more exact DoA esti-
mation can further improve beamforming. As these two steps iteratively continue, we can
obtain much more exact beamforming and DoA estimation. On the basis of this idea, we
propose an iterative algorithm for inter-cooperative beamforming and DoA estimation.
Our numerical experiments show the validity of the proposed algorithm.
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1. Introduction. The Spatial Division Multiple Access (SDMA) is a multiple-input
and multiple-output (MIMO)-based wireless communication architecture that is primar-
ily suitable for mobile networks. MIMO is a multiple antenna schematic architecture.
SDMA enables multi-user access to a communication channel by exploiting the users’
spatial separability [1].

The typical processing procedure of SDMA includes two steps:
Step I: Directions of arrival (DoA) estimation.
Assuming that the array manifold is known and all signal sources are located in the

array’s far-field, one can use DoA estimation algorithms to extract the users’ DoAs from
the data of array output.

Step II: Beamforming.
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