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Abstract

Direction-of-Arrival (DOA) estimation methods with array antenna have received a significant
amount of attention for the decades. Many researches on DOA estimation have been published
and deeply investigated from various perspectives, e.g. improving the DOA estimation accuracy,
increasing degree-of-freedom (DOF), dealing with coherent signal sources, and reducing
computational complexity. Based on the fact that widespread applications of array antennas and
difficulty of obtaining an optimum estimator under the complicated and time-varying radio
environments, further improvement of DOA estimation methods for array antenna is required.

This dissertation focuses on DOA estimation of incoming signals sources using array antenna.
In particular, we propose two DOA estimation algorithms: The first one is DOA estimation
method by using temporal spatial virtual array. The second one is the DOA estimation method
for wideband signal sources. The effectiveness of the proposed methods is shown by numerical
simulations. The outline of this dissertation is as follows.

Chapter 2 deals with related works and fundamental technologies of this dissertation. Some
DOA estimation methods related to this dissertation are introduced in this section. We also show
basic and principle techniques of processing for DOA estimation as fundamental technologies.

Chapter 3 deals with our proposed DOA estimation method by using temporal spatial virtual
array with adaptive pulse repetition interval (PRI) control method. The simulation results prove
that the proposed method can achieve higher accuracy of DOA estimation than that of the
conventional methods without dependence on the target parameters.

Chapter 4 deals with a new DOA estimation method for wideband signals called weighted
squared TOPS (WS-TOPS). WS-TOPS uses the selective weighted averaging method and the
modified squared matrix method to improve DOA estimation performance. The simulation
results show that the DOA estimation accuracy and the resolution performance of WS-TOPS are
better than those of the conventional methods.

Chapter 5 consider a technique of low complexity signal processing of WS-TOPS. The method
employs the new orthogonality evaluation matrix to reduce the computational complexity. The
numerical results show that the proposed method can estimate DOA of each source accurately
with low computational complexity.

Chapter 6 is the conclusion of this dissertation and summarizes the contribution of this work.




