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esHave you ever asked yourself whether physi
al layer modulation, 
oding and signal pro
essingresear
h is attra
tive enough for your future 
arrier?Professor Tad Matsumoto will show how 
hallenging and ex
iting the resear
h in this �eld 
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h Republi
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eived his M.S., and Ph.D. degrees from Keio University,Yokohama, Japan, in 1978, 1980, and 1991, respe
tively, all in ele
tri
al engineering.He joined Nippon Telegraph and Telephone Corporation (NTT) in April 1980. Sin
ehe engaged in NTT, he was involved in a lot of resear
h and development proje
ts,all for mobile wireless 
ommuni
ations systems. In July 1992, he transferred to NTTDoCoMo, where he resear
hed Code-Division Multiple-A

ess te
hniques for MobileCommuni
ation Systems. In April 1994, he transferred to NTT Ameri
a, where heserved as a Senior Te
hni
al Advisor of a joint proje
t between NTT and NEXTELCommuni
ations. In Mar
h 1996, he returned to NTT DoCoMo, where he served asa Head of the Radio Signal Pro
essing Laboratory until August of 2001; He workedon adaptive signal pro
essing, multiple-input multiple-output turbo signal dete
tion,interferen
e 
an
ellation, and spa
e-time 
oding te
hniques for broadband mobile
ommuni
ations. In Mar
h 2002, he moved to University of Oulu, Finland, where heserved as a Professor at Centre for Wireless Communi
ations. In 2006, he served as aVisiting Professor at Ilmenau University of Te
hnology, Ilmenau, Germany, funded bythe German MERCATOR Visiting Professorship Program. Sin
e April 2007, he hasbeen serving as a Professor at Japan Advan
ed Institute of S
ien
e and Te
hnology(JAIST), Japan, while also keeping a part-time professorship at University of Oulu.Prof. Matsumoto has been appointed as a Finnish Distinguished Professor for aperiod from January 2008 to De
ember 2012, funded by the Finnish NationalTe
hnology Agen
y (Tekes) and Finnish A
ademy, under whi
h he preserves therights to parti
ipate in and apply to European and Finnish national proje
ts. Prof.Matsumoto is a re
ipient of IEEE VTS Outstanding Servi
e Award (2001), NokiaFoundation Visiting Fellow S
holarship Award (2002), IEEE Japan Coun
il Award forDistinguished Servi
e to the So
iety (2006), IEEE Vehi
ular Te
hnology So
ietyJames R. Evans Avant Garde Award (2006), and Thuringen State Resear
h Awardfor Advan
ed Applied S
ien
e (2006), and 2007 Best Paper Award of Institute ofEle
tri
al, Communi
ation, and Information Engineers of Japan. The proje
t led byProf. Matsumoto under the FiDiPro appointment is �Distributed De
ision making forfuture wireless 
ommuni
ation Systems (DIDES). The major goal of the proje
t is to
reate te
hnologi
al bases of distributed 
ooperative wireless networks usingSlepian-Wolf 
ompression te
hniques. Algorithm developments for 
ooperative
ommuni
ations, and evaluations of e�
ien
y, reliability, 
onvergen
e properties ofthe proposed te
hniques, theoreti
al analysis, and establishment of optimal designmethods are within the s
ope of the proje
t. The major appli
ations of the proje
tout
omes in
lude wireless multi-hop and ad-ho
 networks, sensor networks,monitoring systems, and network 
oding aided 
ode-on-graph.

Lo
ation & TimeTuesday 5 May 2009, 14:00 � 15:30, room T2:C3-434The le
ture is open for all a
ademi
s and students.Le
ture abstra
tThis talk is 
omprised of two major se
tions. The �rst part 
overs histori
al review of"turbo equalization", whi
h the le
turer has mainly worked on in the last 10 years,in
luding the time he spent in Center for Wireless Communi
ations, University ofOulu. The Te
hnologi
al fundamentals of turbo equalization for broadband single
arrier signaling, exemplifying the turbo prin
iple, are provided in this talk with anintensi�ed fo
us on the te
hnique, frequen
y domain soft 
an
ellation and minimummean squared error �ltering (FD SC-MMSE) equalization, as a pra
ti
al and �exibleplatform. FD SC-MMSE is then applied to the multi-user multiple input multipleoutput (MU-MIMO) 
ases as a reasonable extension of the te
hnique. The talk willthen 
hange the fo
us to more information theoreti
 issues, 
overing 
onvergen
eproperty analysis of turbo equalization using the extrinsi
 information transfer(EXIT) 
hart as a tool for evaluating the e�
ien
y of mutual information ex
hange.Asymptoti
 and 
onvergen
e properties of the FD SC-MMSE turbo equalization areanalyzed. The latest results of the resear
h work, (1) repetition 
oded Bit InterleavedCoded Modulation with Iterative Dete
tion (BICM-ID) with extended mapping andirregular degree allo
ations, and (2) Probabilisti
 Data Asso
iation based 
onvergen
eanalysis of equalization systems having internal and global turbo loops are brie�yintrodu
ed. This talk then presents future prospe
ts and te
hnologi
al dire
tion ofturbo equalization is presented, with a spe
ial emphasis on the relationship betweennetwork information theory and the le
turer's responsible proje
t under the FiDiProproje
t, Distributed De
ision making for wireless 
ommuni
ations Systems (DIDES).The se
ond part of this seminar 
overs an up-to-date te
hni
al issue related to theturbo dete
tion te
hnique, bit-interleaved 
oded modulation with iterative dete
tion(BICM-ID). Performan
es of BICM-ID systems strongly depend on the mat
hingbetween mapping rule and 
ode stru
ture. This talk proposes a 
ombined use ofextended mapping (EM) and simple repetition 
ode. It is shown that su
h extremelysimple stru
ture 
an a
hieve turbo 
li� happens at a value range of signal-to-noisepower ratio (SNR) at around 1 dB to the Shannon limit. This talk then introdu
es
he
k node as well as irregular node degree allo
ation to the proposed stru
turedes
ribed above, so that we 
an �exibly 
hange the shape of the de
oder EXIT
urve, thereby a
hieving near-
apa
ity performan
e. Even with su
h simple stru
ture,near-
apa
ity performan
e 
an still be a
hieved, and furthermore, sin
e there is noloop in the de
oder, unlike LDPC 
odes, BER �oor is determined only by the EXITinterse
tion point with the proposed stru
ture. It is shown that EXIT analysis andBER performan
e obtained by 
hain simulation exa
tly mat
h ea
h other.About DiRaC (Digital Radio Communi
ations) groupDiRaC group is the resear
h group at the department of Radio Engineering K13137at FEE/CTU. The group is headed by prof. Jan Sykora. General areas of a
tivity are:Digital 
ommuni
ation theory - modulation, 
oding, physi
al layer signal pro
essingalgorithms, Information theory, Parameter estimation and dete
tion theory,Sto
hasti
 signal pro
essing. In our 
urrent e�ort, we 
on
entrate on: Mobile radio
ommuni
ation systems with distributed, 
ooperative and MIMO 
oding andpro
essing, Spatial diversity te
hnique, parti
ularly MIMO systems, NonlinearSpa
e-time modulation and 
oding, Iterative Fa
tor Graph based te
hnique indete
tion, 
hannel state estimation and equalization, Adaptive modulation underspe
i�
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