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by Forward Spatial Smooth Grouping
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Abstract; Aiming at the problem of serious losses of array aperture and signal-to-noise ratio as
estimating the direction of arrivals of mixed signals, a direction of arrivals estimation algorithm
based on symmetric uniform linear array is proposed for hybrid independent and coherent sources.
For independent sources, the estimating signal parameter via rotational invariance technique is
exploited directly to estimate their direction of arrivals, while for multi-group coherent signals
caused by multi-path propagation, the direction of arrivals is estimated by exploiting the
difference of the matrices and the oblique projection. This algorithm using matrix difference
eliminates the effect of independent sources on the coherent source, reduces the number of
oblique projection and forward spatial smoothing, and lowers the losses of array aperture and
signal-to-noise ratio. The proposed smoothing method can also be combined with various
smoothing algorithms to reduce the number of array elements and improve the simulation
performance. During estimating the direction of arrivals of coherent sources, the estimating

signal parameter via rotational invariance technique is used instead of the multiple signals
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classification algorithm to estimate the direction of arrivals, which avoids the peak search and

greatly reduces the computation time. Simulation shows that in the case of 5 coherent sources

with low signal-to-noise ratio of —10 dB, this algorithm only needs 7 array elements to obtain the

estimation result with very low error, and spends much shorter time compared with the multiple

signals classification algorithm.

Keywords: direction of arrival estimation; mixed signals; smoothing algorithm; multi-path

propagation; estimating signal parameter via rotational invariance technique
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