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The thesis entitled “Study on MIMO Transmission Techniques for Television Program
Contribution with High-link Reliability” is composed of 7 chapters.

Chapter 1 “Introduction” states values of digital transmission system for TV program
contribution with large throughput by using millimeter-wave and MIMO transmission
techniques, and clarifies purposes and motivations of this research.

Chapter 2 “Basic technology of MIMO-OFDM transmission techniques” firstly explains
OFDM and MIMO transmission techniques concerned with this research, and details
standard ARIB STD B-43.

Chapter 3 "MIMO channel characteristics of millimeter-wave in a TV shooting location"
describes measurement results of millimeter-wave 2x4 MIMO channel characteristics
measured in indoor and outdoor environments of TV program production. As a result, we
have found that it is possible to realize a steady MIMO transmission in indoor environment,
but that it is difficult to realize such a transmission in outdoor environment. In addition, we
have estimated the 4x4 MIMO channel capacity from the measurement results of 2x4 MIMO
channels and evaluated the possibility of Gbps-class wireless transmission.

Chapter 4 "Application of MIMO transmission using millimeter-wave in a TV shooting
location" considers an orthogonal polarized MIMO multiplexed transmission in line-of-sight
environments. In the chapter, vertical and horizontal polarized omni-directional antennas
were developed and it was confirmed that MIMO channel correlation can be reduced and that
the BER performance can improve in the outdoor experiment.

Chapter 5 “Millimeter-wave mobile camera” describes a wireless HDTV camera using
millimeter-wave, a 2x4 MIMO multiplexing transmission for a main link and 4x1 STBC for a
return link. At first, we have proposed a 2x4 MIMO detection scheme using QR decomposition
that can reduce computational complexity to about 1% with only 1 dB degradation compared
to MLD. In addition, computer simulations have confirmed that we can realize the main-link
with large capacity and return-link with high link reliability.

Chapter 6 “Study on suboptimal MIMO detection method” proposes a low-complexity
MIMO detection scheme that uses block QR-decomposition to reduce the computational




complexity of the signal detection. Computer simulations under a 4x4 MIMO channel
demonstrate that the proposed scheme shows almost the same BER performance as the MLD
and the conventional QRM-MLD with much less complexity.

Finally, Chapter 7 “Conclusion” summarizes this thesis and mentions some applications

and progressions of the proposed schemes by this paper.
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