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Short Bio
Tad Matsumoto received his B.S., M.S., degrees, both under the mentorship by Prof.
Shin-Ichi Takahashi, and Ph.D. degree under the supervision by Prof. Masao
Nakagawa, from Keio University, Yokohama, Japan, in 1978, 1980, and 1991,
respectively, all in electrical engineering. He joined Nippon Telegraph and Telephone
Corporation (NTT) in April 1980. Since he engaged in NTT, he was involved in a lot
of research and development projects, all for mobile wireless communications
systems. In July 1992, he transferred to NTT DoCoMo, where he researched
Code-Division Multiple-Access techniques for Mobile Communication Systems. In
April 1994, he transferred to NTT America, where he served as a Senior Technical
Advisor of a joint project between NTT and NEXTEL Communications. In March
1996, he returned to NTT DoCoMo, where he served as a Head of the Radio Signal
Processing Laboratory until August of 2001; He worked on adaptive signal processing,
multiple-input multiple-output turbo signal detection, interference cancellation, and
space-time coding techniques for broadband mobile communications. In March 2002,
he moved to University of Oulu, Finland, where he served as a Professor at Centre
for Wireless Communications. In 2006, he served as a Visiting Professor at Ilmenau
University of Technology, Ilmenau, Germany, funded by the German MERCATOR
Visiting Professorship Program. Since April 2007, he has been serving as a Professor
at Japan Advanced Institute of Science and Technology (JAIST), Japan, while also
keeping a cross-appointment position at University of Oulu.
He has led a lot of projects funded by Academy-of-Finland, European FP7, and
Japan Society for the Promotion of Science as well as by Japanese private companies.
Prof. Matsumoto has been appointed as a Finland Distinguished Professor for a
period from January 2008 to December 2012, funded by the Finnish National
Technology Agency (Tekes) and Finnish Academy, under which he preserves the
rights to participate in and apply to European and Finnish national projects. Prof.
Matsumoto is a recipient of IEEE VTS Outstanding Service Award (2001), Nokia
Foundation Visiting Fellow Scholarship Award (2002), IEEE Japan Council Award for
Distinguished Service to the Society (2006), IEEE Vehicular Technology Society
James R. Evans Avant Garde Award (2006), and Thuringen State Research Award
for Advanced Applied Science (2006), 2007 Best Paper Award of Institute of
Electrical, Communication, and Information Engineers of Japan (2008), Telecom
System Technology Award by the Telecommunications Advancement Foundation
(2009), IEEE Communication Letters Exemplary Reviewer (2011), Nikkei Wireless
Japan Award (2013), IEEE VTS Recognition for Outstanding Distinguished Lecturer
(2016), and IEEE Transactions on Communications Exemplary Reviewer (2018). He
is a Fellow of IEEE and a Member of IEICE. He is serving as an IEEE Vehicular
Technology Distinguished Speaker since July 2016.

Location & Time

Tuesday 29.10.2019, 14:30 – 17:00, room T2:C3-434
The lecture is open for all academics and students.

Lecture abstract
A goal of this talk is to provide the audience with the knowledge about the
relationship between relay systems and the Lossless/LossyDistributed Coding
techniques for correlated sources. To achieve this goal, this lecture is started by the
re-enforcement of understanding of turbo principle, especially frequency-domain soft
cancellation minimum mean square error (FD SC-MMSE) based multiple-input
multiple-output (MIMO) turbo equalization. This lecture uses a lot of extrinsic
information transfer (EXIT) analysis to reveal the convergence properties of the FD
SC-MMSE MIMO equalization, and identifies the optimal, close capacity achieving
structure. It is shown that even with very simple serially concatenated convolution
code with the component codes being very simple memory one codes can achieve
near-capacity performance. Furthermore, the inner code, which is a very simple
memory one recursive code, can eliminate the error floor due to the intersection of
the EXIT curves, resulting in very sharp shape of the turbo cliff. This lecture also
makes comparison of the shape of the EXIT curves with recursive and non-recursive
convolutional codes.
This lecture then “add” intentionally binary errors randomly between the MIMO
antennas, and analyzes the impacts of the “artificial errors”. It is shown that if the
FD SC MMSE equalizer can utilize the error probability to modify the log likelihood
ratio (LLR) in the vertical iteration, we can eliminate the effect of the “artificial
errors”. The “artificial error” probability can be estimated only at the decoder side
(no side information needed at the decoder side).
Obviously the “artificial errors” inserted in the connections between the antennas
correspond to the “intra-link” errors in distributed lossy forwarding cooperative
networks. Therefore, the last part of this lecture focuses on the introduction of Lossy
Forward Relaying: in orthogonal and non-orthogonal transmission scenarios. Since
the knowledge about the bit error probability of the source-relay node can be used as
the correlation between the two frames, one from the source, and the other from the
relay, we can well exploit the Slepian-Wolf theorem; We further expand conceptual
bases of the lossless (Slepian Wolf) multi-terminal network design, and provides
performance bounds theoretically as well as basic ideas for signal detection
algorithms based on the turbo principle. This technique is referred to as Lossy
Forward (LF) Relaying. This talk provides analytical techniques for the outage
probability of the LF technique in fading channels by using the distributed Lossless
Muli-terminal Source Coding with a helper. We also analyze the outage probabilities
for various network topologies utilizing the LF techniques.
This talk further expands the LF techniques to Lossy case where a certain level of
End-to-End distortion is accepted. We view such system with Berger-Tung’s Lossy
Distributed Multi-terminal Source Coding with Helpers, where the outage analysis for
the Chief Executive Officer (CEO) problem setup in fading channels is also
introduced. Since solving those problems requires is highly mathematical background
knowledge, this part will only be explained at the logic level, and mathematical
details are explained, if needed, in the Q&A session.
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