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Fundamental Research on Specialized Deep Neural Networks for Direction of Arrival Estimation

Daniel Akira ANDO™

Direction of arrival (DOA) estimation is an important antenna array signal processing technique widely
used in many different services, such as wireless communication systems and radar/sonar systems. In the
author’s previous studies, DOA estimation by means of a deep neural network (DNN) applied with principal
component analysis (PCA) was investigated. It was shown that this proposed technique can achieve more
accurate estimation in comparison to a traditional DOA method when an ideal propagation environment
is considered, in which the incoming waves have equal received power. In this study, the estimation
performance of PCA-DNN is further investigated for the case when the received powers are different,
which better reflects a real-world transmission scenario. The findings in this study can be valuable to the
development of signal processing techniques, such as beamforming and channel estimation, supporting
the future 6™ generation mobile communication system.
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