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— BT ¢ This project has finished the re-
search work for eigenspace-based (ESB) adap-
tive interference cancelling with better capabili-

ties. For adaptive interference cancellers using a

ULA, we have proposed to prevent the response
vector of the desired signal from lying in the es-
timated interference subspace by imposing arti-
ficial sources in the presence of steering angle
error. The criteria required for determining the
number, the powers, and the direction angles of
the artificial sources have been presented. Mod-
ifications for enhancing the proposed technique
has also been presented to alleviate the draw-
back of degrees of freedom loss by using the
shift-invariant property of a ULA. It has been
shown that the proposed technique makes the
ESB interference canceller possess robust capa-
bilities against steering angle errors. Computer
simulations have demonstrated the effectiveness
of the proposed technique.
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= B HBY: Recently, the application of
eigen-subspace concept has been considered to
deal with adaptive interference cancelling under
steering errors [1]-[4]. The so-called eigenspace-
based (ESB) technique for interference can-
celling usually requires the eigen-decomposition
of the observation vector space into a subspace
associated with the signal and a subspace asso-
ciated only with the noise. The optimal weight
vector lies in the signal subspace. Hence, on-
ly the signal subspace component is required for
computing the optimal weight vector. In the
case of incorrect steering, the optimal weight
vector obtained based on the eigensubspace con-
cept contains an undesired component falling on
the noise subspace. The degradation in array
performance is mainly caused by this undesired
component. To cope with this problem, several
conventional robust techniques have been pre-
sented in the literature [1-4]. However, there are
major drawbacks in utilizing the above conven-
tional ESB techniques for adaptive interference
cancelling. One is that the performance suffers
from severe degradation if there is mismatch be-
tween the presumed steering angle and the ac-
tual one. This is due to the fact that there is

a leakage of the desired signal at the output of

the blocking matrix and, hence, the estimated

interference subspace (IS) will contain the direc-
tion vector of the desired signal. Therefore, it is
worth developing an efficient technique to cure
the problem of steering angle error for ESB in-
terference cancellers.
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artificial source injection (ASI) technique to e-

liminate the component of the response vector
corresponding to the desired signal from the es-
timated IS. As a result, the proposed technique
can avold the desired signal can cancellation in
the presence of steering angle error and overesti-
mation of the interference number. Accordingly,
the required criteria for choosing the appropriate
number of artificial injection sources, the appro-
priate powers corresponding the artificial injec-
tion sources, and the appropriate direction an-
gles of the artificial injection sources have been
developed. Next, for dealing with the situation-
s of coherent sources, we have further present-
ed an approach based on the use of the shift-
invariant property of a ULA to compensate the
lost degrees of freedom to modify the proposed
technique. FHZTALER : We have accomplished
the following research works: (1) the theoretical
criterion for determining the required number
of artificial injection sources. (2) the theoreti-
cal criterion for determining the required powers

of the artificial injection sources. (3) the theo-



retical criterion for determining the required di-
rection angles of the artificial injection sources.
Moreover, the criterion for dealing with the loss
in degrees of freedom due to using the spatial
smoothing scheme in the situations of coherent
sources has also been developed. Computer sim-
ulation results have confirmed and demonstrated
the effectiveness of the proposed technique.
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research works during the one-year research pe-

We have finished the proposed

riod. The proposed technique enhances the ca-
pabilities of an ESB interference canceller and
makes an ESB interference canceller possess ro-
bust capabilities against steering angle errors. It
is worth analyzing the robust capabilities provid-
ed by the proposed technique for further study.
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