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Research on implementation of an array antenna for high-speed mobile ISDB-T

reception.
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In Japan, Terrestrial Integrated Services Digital Broadcasting (ISDB-T) as digital TV
broadcasting service in Japan started to launch nationwide from 2006. Orthogonal
Frequency Division Multiplexing (OFDM), also referred to as a ‘multi-carrier
modulation scheme, is adopted as a modulation method of ISDB-T standard. OFDM is
well-known as a high-spectral efficiency transmission method in the multipath
environment. However, ISDB-T standard mainly aims to fully support fixed reception
applications in the initial stage. In our circumstances that mobile ISDB-T receivér is
set on the automobile, it is a severe challenge to maintain the reception quality at a
certain level that is acceptable for human vision.

One well-known way to improve the performance of OFDM receiver is to exploit a
spatial diversity by utilizing multiple antenna elements. Typically, depending on
whether the Fast Fourier transform (FFT) is performed before or after diversity
combining, the structure of an OFDM receiver is then classified into two types:
Pre-FFT scheme and Post-FFT scheme.

In this dissertation, the joint Pre-FFT adaptive array antenna and Post-FFT space
diversity combining (AAA-SDC) scheme is proposed for the mobile application. Its main
contributions are to provide a framework to implement the AAA-SDC scheme in reality.
By applying the joint hardware and software approach, the prototype of the AAA-SDC
scheme not only support different system configurations, but also provide a flexible
framework for further improvement. Moreover, many issues related to the real
applications are also provided in this dissertation for readers who are interested in real

application.
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