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Abstract

The smart phone will be used widely and the users of the wireless channel
will increase in the future. Therefore, the problem of co-channel interference will
be more complicated in the communication systems. The utilization of adaptive
array to estimate all the directions of interference will be a difficult problem. The
number of estimated arrival angles of source is proportioned to the number of
elements of adaptive array. However, the cost of adaptive array is increased as the
number of elements increased. It is a good research area to use fewer of elements
to estimate all the arrival angles of source. In this paper, bearing estimation of
widely linear adaptive array (WLA) is proposed to estimate the arrival angles of
source. In the WLA, the input vector of the adaptive array is operated by the
conjugation transformation. Then this new vector is combined with the original
input vector to generate an augmentative input vector with dimension 2N. Thus,
the N-elements adaptive array can perform as a 2N-elements array. The
performance of the system can be improved by the WLA. The degrees of freedom
for the adaptive array will increase in the WLA, also. Since the resolution of the
arrival angles of source can be improved in the WLA, the closely sources can be
distinguished by the WLA without increasing the number of array elements. On the
whole, the WLA can use less number of elements to estimate the arrival angles of
source. Thus, the cost of the adaptive array can reduce by the WLA. When the
bearing estimation of WLA is used in the future communication system, the WLA

can improve the system performance and increase the system capacity.

Keywords: Widely Linear Adaptive Array, Bearing Estimation, Degrees of
Freedom, Resolution
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