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Abstract
The aim of this paper is to expand digital terrestrial broadcasting coverage to all over the nation. In the

process of digitization of terrestrial broadcasting, co-channel interference caused by complex mountainous
terrain circumstances, tight frequency use and unusua propagation of radio waves is one of the serious
problems. To overcome this problem, this paper considers the application of adaptive array signal processing
to both transmission and reception side. So far, an adaptive array for scattered pilot OFDM (Orthogonal
Frequency Division Multiplexing) system that can be applied to ISDB-T (Integrated Services Digita
Broadcasting-Terrestrial) had already proposed in the literature. However, a conventional system which use
scattered pilot as a reference signal has a fatal problem to miss-capture the ISDB-T interference wave
synchronized the scattered pilot reception timing with desired wave. This paper proposes an adaptive array that
can be applied to ISDB-T signal reception.

Chapter 1 describes the background, object and construction of this paper. In chapter 2, basic theories of
ISDB-T systems, array signal processing and previous works are reviewed. In chapter 3, post-FFT adaptive
array is proposed which can be applied to MFN (Multi Frequency Network) broadcast wave relay stations.
The proposed system use a combine, compare and select operation based maximum likelihood symbol decision
and the phase identification of QAM signals to overcome the irreducible symbol errors. Chapter 4 proposes an
interference canceller for SFN (Single Frequency Network) broadcast wave relay stations utilizing an adaptive
array and a feedback filter to cancel co-channel interference and coupling loop interference between
re-transmitting and receiving antennas simultaneously. The proposed algorithm in chapter 5 uses time domain
pre-FFT combiner and the frequency domain one-tap equalizer. To optimize the weights for time domain
combiner, the remodulated time domain signals with channel distortion are used as a reference signal.
Furthermore, to improve the robustness of post-FFT adaptive array against low D/U multipath interference,
chapter 6 propose the weight coefficients optimization algorithm for post-FFT adaptive array using the
reciprocal numbers. Effectiveness of the proposed methods is confirmed through a computer simulation and or
a laboratory and field experiments performed using prototype equipment. Finally, this paper is concluded in
chapter 7.




