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Abstract

For future wireless communication systems, orthogonal frequency division
multiplexing (OFDM) is a promising technique, enabling high data rate transmission,
and is suitable for frequency selective channels caused by multipath propagation. On
the other hand, multiple-input multiple-output (MIMO) technique has a great potential
of delivering either a dramatic increase of throughput or improvement of link quality.
Combined with the MIMO technique;- OFDM systems become more suited to next
generation wireless communications, and this inspires us to perform the task of
hardware realization instead of pure theoretical analysis. In this thesis, we propose a
total solution for building up a MIMO-OFDM system on a hardware platform, Aptix
MP3CF, where FPGA and DSP modules are installed. By mapping different functional
blocks onto the FPGA and DSP respectively, we can realize a 4 x4 MIMO-OFDM
system on the platform. There are three space-time algorithms adopted in our system,
including Space-Time Block Coding (STBC), Vertical Bell Labs Layered Space-Time
(V-BLAST), and Group Wise STBC (G-STBC). In view of the fact that no single
space-time algorithm can always perform well under various channel conditions, we
propose a mode selection scheme for the system to determine the most suitable
space-time algorithm under the present channel. The experimental results show that the
adaptive 4 x4 MIMO-OFDM system can perform better than the same system

without incorporating the adaptive mechanism



