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Aprotic room-temperature ionic liquids (RTILs) have gained significant attention as a medium
for electrodeposition of metals and alloys due to their several attractive properties. Among aprotic
RTILs, 1-butyl-1-methylpyrrolidinium bis(trifluoromethylsulfonyl)amide (BMPTFSA) is one of the
promising RTILs for electrodeposition of a wide variety of metals. However, the mechanism of
electrodeposition of metals in BMPTFSA has not been revealed in depth. In this study,
electrodeposition of cadmium (Cd) and selenium (Se) has been investigated in BMPTFSA with and
without the presence of excess chloride.

In chapter 1, the backgrounds of electrodeposition, ionic liquids and electrodeposition of metals
and alloys in ionic liquids are introduced briefly.

Chapter 2 explains the general experimental techniques of the present work.

Chapter 3 deals with electrodeposition of cadmium in BMPTFSA. The divalent Cd(ll) in
BMPTFSA was found to be coordinated by three TFSA™ and probably exist as [Cd(TFSA)z] .
Electrochemical reaction of Cd(Il)/Cd on a GC electrode was an electrochemically irreversible
process, probably involving 2 one-electron transfer steps. The nucleation process and morphology
of the electrodeposits were found to be affected by the applied potential under diffusion-controlled
region, suggesting the influence of the potential on the electric double layer structure due to the
difference in accumulation of cations led to the change in surface processes.

Chapter 4 describes the electrochemical behavior of Se(1V) species in BMPTFSA in the absence
and presence of excess chloride. The electrodeposition of metallic Se was possible in BMPTFSA in
both absence and presence of excess chloride. SeCls was found to be dissolved in the RTIL with
excess CI~ by forming [SeCls]>. Morphology and crystal structure of Se deposits were found to be
related with the temperature. Reduction of Se to Se(-Il) was confirmed at the potential more
negative than the reduction of [SeClg]>". However, proportionation reaction of Se(—Il) and [SeClg]*
led to deposition of Se.

Chapter 5 is concerned with electrochemical behavior of Cd(Il) species in BMPTFSA in the
presence of excess chloride. Cyclic voltammograms of [CdCls]%* showed an unusual
electrochemical behavior, regardless of electrode materials and ionic liquids, probably related to the
adsorption of BMP™ on the electrode surface. The possibility of electrodeposition of CdSe alloy was
also examined in BMPTFSA containing both [CdCl4]* and [SeCls]%.

Chapter 6 summarizes the results obtained in this study and describes the perspectives of
electrodeposition of metals and alloys using BMPTFSA.




WXBREBEDEE

WEE S % 4502 & K 4 Saha, Shimul

AMCHEAMEYE . Th BERBRTFER Wt (T%) Al

HIE  BERRRNTHEE T A mW

BERER AR AT e (BY) IR S

B2 MEFE R R 2% T W] e

X7 TRRSUEHEE  Ph.D. ~ BT =, A

o (BE) , & (BR5) SAHA, Shimul (2N, o — 20L) B O 5E 1% [Electrodeposition
of Cadmium and Selenium in 1-Butyl-1-methylpyrrolidinium B|s(tr|fluoromethylsulfonyl)amlde lonic
Liquid] (1-7F-1-AFren =0k« ERX (R TZNAFaRAFNVANK=)) T I RAA4
IR BIT AT FI UL LB LUOEN) LEL, 6 ENOERIND.

FT ML AR, ENTERETFRREEZ R T LG, kE, BREE o
TR QT T A AR, o X, SEEN, BRI EOESILFR~T VT AT R
vy DO OEMREE L THIREIN TS, ZRETICHE SN T D S8k A 4 RIKD
FTH, I-7F-1-AFren ) V= (BMPY) BXOER (M) 741 AF )L A)LKR=)L)
T‘F(NEA)#6@64ﬁ/ﬁWBMFHSAﬁ,mmAMﬁf,w@%mw%ﬁm%%%&
BEATHZ &#% SEIER@ROENTICHIAFREZEME L LTHIfF SN TS, L,
AFREFICBIT D8R A A U FEOBEBSLFRIZE) 72 O ONTEHTHEIE I O W CTIIRIE A 72 S
ﬁ%w.ﬂﬁi% MM ELOMRITHE E LTEER I FI VA (Cd) BLXOELY (Se) &R
L, BMPTFSA H1ZHT 5 2 b D4R D EMEIET L OENT I OV CEEMICHRET L T\ 5.

F1RIITFmTHY, SROBHTICEET 2 MG, 1 4 KRB X0 A kERIcB T 548

JBEHTICET 2 e T IE R EIZ W TR R T 5.

52 W TIE, EBICHWIAEE, REE, 2EE R X OB R ERTEIC O TR R TN S,

5% 3 ®TlE, BMPTFSA H1Z1F 5 Cd BHTIZ DWW THRFET L T b, CA(TFSA)2 IX[CA(TFSA)s] T
IREND CAd$A A E LTIEREL, ERORITIZE > T Cd NENTDHZ L 2R L TWD. BT
MIBNEFRIZ I 1T DAL - AR, EREMIKF T B[R _HEEMEOREL =T, Ok
%&Lde@ﬁﬁ%mﬂ*@%&Kﬁﬁ#é EEHOMNZILTWD. EBIT, +oICADEN
W CEMETT T D 2 & T Cd DF R AVER L, BMPTFSA HIZid 2 2 L2 RWZ LTV 5.

55 4 % TlL BMPTFSA H1T? Se BATIZOWTHGET L T\ 5. SeClsid BMPTFSA IZiafET % 73,
CHRIMDO A 2 ;oﬂ%dwkim&urwéﬁﬁé_&%ﬁwﬁu%m%m@m%@®ﬁw
SISIZOWTHRFFL TS, £72, BMPTFSA H1C Se(IV)DI2HRIZEICIZ L - T Se DB AI6E
H D LEBFZ, HTH L7 Se 28 & BHITEITT ST Se(-1)23 4 L, BMPTFSA Hd Se(IV) & Se(-11) &
DOICEISIZ L > T Se AT HZ EEZHLNIZL TN D.

B 5 ETIE, ChE&T BMPTFSA 21T 5 Cd 38 LU CdSe DFEHTIZ DWW THRET L TW\W5. CI
ZUWIN LU 72 BMPTFSA (28T, CdCl 1Z[CACl)> TR SN A HALsE A A & LTt L, [
BT X - T Cd NEMTT 225, AOEMECITER EEMEIEORE L2 2 THTHBOS 233 &
AUDFREMEZ RNE LTV 4. E 72, [CACI]> 3 LU [SeClg)> 23 #4735 BMPTFSA H1lZ351F % CdSe
BT DO FEEMEIZ OV T HIRFZ M T 5.

6 ECTIIAMIEDORREZELKI L, SHRDOBEIZONTER LTINS,

ULk, BT DICARGmE, A A RIEHIZET 5 Cd, Se 36 L O CdSe DFEMTIZBIT 2 JLrE 70 i
MEBUT, A4 HETICBIT 28R A 4 FOBIEIRER L OVENMICIKFET D ER _EEkE
72 ENRERITHESZ G 2 D B OWTHIT IR A2 5.2 TR, A4 4 IRz 88T
H o EIRSOGEB L OFOISHICBWT, T%E, TEEFHETLEZANDRI0.

XoT, KimXoFEH I (1% O E2ZITIERNHDL LD LR 5.

-10-




2 254503 & K 4 RINfE &

=+ G SCE H
BN & 2 e & 5 8 L 72 53 B 72 Bh RO ¥R ) A& D E (2 B9 D A

AFHSCTIE, WHHRE RIS T 2B & DREMEE B L 7= B 78
MR EREZ W 5 . B 72 SR E & 1F, M ZRR S S ICET T 5
A E FETH Y, EIMICBIT 20BN ENTFRERTELE LTHEESATWY
%, ARAFFRICBWCIE, Mk OE i EE S TeE MBI 2 BNTEREDO K
&, BHFREZBIOENGEE ORI 572 522 ROF S KL £ 72138 Ak
IMEIZ X DB RGN 2R T 5700, EBATHIGIIET 58
BOMREIRET LT X LERE LT,

H1ETIE, AHEOE R, HEIZHOW TR L. 65 2= TlE, ATl #
O BE Ml EREICRB T RERE L LT, BHREZBIOENMGEE 0T
BB N BT DRBITENE T VO & B IIMET M ONWTOMB 21T 7.

F3ETIE, FH2ETHELERFITHET VEAT H2EENHESINE L ORiH
miHICHK T 5 1 HRtlsNCB L <, SHkOE MM 2 @UIcRET 52 kb,
MR O R EE G ENERED R LB EROFER RN EREND 2
EER LT, EREARETIE, DO LEMIEOE N Z, &THiGSMEOF|%
BIE D IE SR 2 W T BENICER T D720 D, ARLIEIZIEDS S E MR ET v 2
U X L7 5NN HIBEINE O B E B EICTE SO T o E DRk ET L2 X
LEBELLE., Z L THPEOREDIMEEIEY I 2 v—a LV REEL 7.

%4 FETI, Y HOMESME OE M3 T D AR MBI HE R L OFET
B2 K HREEZ M LoD, KMIROE TR AMEEERT S22 X2 HE LT,
KHUL OB IS EHT O T D D Ho R 2% Lz, I, %Gt L7z HowiliHgs % H
WAHZET, MATRIZEBITA Y TAX A ATk 2 Hilsk 2B i & ) ik 5
TN XLERREL, TOAIMEEEE I 2L —ra KV BRFELTZ.

95 FE T, YHMSEICBIT2RHRIGICE L C, JTEZOBHFTFHHEICK
LEEEN 22BN & B RS R A/ M ER T 57200, F Y v NRGHZET
LA 2T 4 TEE FIEERE L. AT, REREE HSSNE
TEBEMRBARERITHI DD, BHEF I T 5T o kR FiEE /R LTz,
EHIZ IS Ok Z NS BHT 27200, 4T 4 TIRET LY X
LERZEL., T U TCIREFEORIEEZBEY S 2L —v a AKX O RIEL 7.

F6ETIE, H5ETMYPoTENTHAIEMEICEL T, BEENEOBEHE
FOREOMWEICHHLT 57201, EBEMOFMELBE LB A REFE
ERELZ. AFETIE, BETRIERICH L CTHERMZRHIRSE 2 A CENER
FHEE A/ MERTEO TR 2179 2 & T, FEREOFEMLERZER Lz, &
DICARBEIZ T DA 27 ¢ TR e FER O RNCZEOEL T VT Y X A
EIRELZ. TLRETEOAIMEEZ MY I 21— 3 VITK W RRGEELT-.

FTETHE, fime LT, AMROKEZEHL, S%OBEIZOVWTE LT,

_11_




WHEEDEE

W 25 4503 & K 4 RN R

AN E . T BE SN R () W

RIE  BERRRPER T+ KRR &R

BE SN % mt (T%) &b #z

BERRA MRS L (T BifE B

Fh (%), &L (%) RIMEEEREOFPAGERKGmTEL [EERIC X DREEESZE L
TR 7R B BRI BB 2490 SREL, 7 EOLHR SN TV 5.

B 72 MR E & 1X, B 2L 2 L ICAFE T MR E FIETH Y, BEAMICET
LR B EREFTE L LTHEA STV, ARV TiE, Hlsk oo /i &
GE MBI OENTFMEO B L, BHFERS X OENGE OFIEN G 72 Hiha 2k
ORI KA F 72138 Af/MBic L 2B 2Rkt Ea2EZlkd 5700, BTG
SNCBIT 2BEENMHERET LT AL EREL TN D.

B1ETIE, AREOER, 1EROUFEEMRL L, AFIEOBHZBRX TN S.

B2 T, AWFFETEY O BIRE MR ERMBEICS T A REHRE S LT, BHFERE
K OBEHHHEFE OHIBEE BT 2RFITEETT /L & ZHiEINEE T MOV T L T\ 5.

FIWETIE, FETHELERFITEET VE2AT 24BN TESMNE L ORIz T
%1 HETHGNZEE LT, AHukOE itk 2 @MU E T2 2 Lok v, HugkE OBtz
GUENFRED SR ORNRR AN EREINDZ 2R LTINS, F22b DK
A O %, &S SINE OO RE MW, S ER T 5720, Afdik
WS EIIETET L T Y X L7 6 NTHIGS NG O A8 A B EREICFE-S W T2 45 B E il
RET NV TY ALEREL WD, Z L THFEOANELZEES I 2 b— 3 I K0 BEGE
LTW5.

54 FTIE, Y HOTSESNE OB IS D AR EINEE B LOFEEITEC L 55
BAPIH LoD, BFHIROE TR AMEZEZRTHZ A HME LT, YHTHICBITSY
TNH A LTHEEBNI D Heo HIEIELIR 1235 < MBS B 1A% 8T 7 L 2 U R A it
L, ZOAIMEZEEY I 2L —a VXV BIEL TV 5.

H5ETIE, YHMHICE T HRMATEGICE LT, FEZOEBET AT a8
BN & B ERTEE R IMEAZERTH7200, X ATy FERBICB T AkEA vt T 47
AR E FIEARE L TWVD. 61, KFEAHEZTSSNER TE&ENBAE 247572
D, BEEEICKT DT T A MR FE S, 2SO 2 BEICERT 57200, A v
BT TMRRET VT ALEREL, AMEEEIEY I 2 — a3 U THER LTV S.

FeFETIL, BEETHY T ENHTAREMEICEAL T, BEBNHEROBIEL LORED
W REIC KL T 572012, EERIMORMELZZE LB NTRHEFEZREEZL WS, AT
BT, FE TG RICR U TR 72 HIRISME 2 W CE T fa i & H s MEE O b
119 Z LT, EERMEOFEMERZZER L TWD. S OICARBEICHT DREA 2T
o4 TSR ETFIER LN F OB T LAY ZAERRL, BEFEOFIMEEZEES I 21—
Ta I VBEEL TV 5.

BT ETIE, AMFREOMRRERIEL, S%OBEEBEIZOVWTELLTNS.

UL BT 512, RSOk RE RIS T 2B X 28852 B8 L 7= B 7 ghiny
MR E MBI LT, B blc &S MR E T L T Y AL ZHE L, B & i
Rl =y arORITNLEORIMEEEIELT-H DT, VAT A TZSEICRBWT, T4
b, TEEHES5THLEZANDRL R0,

Ko T, KigXoOFEHFIIHE L (L) O EZTIERPHDLIHDERDD.

-12-




Thesis Abstract

Registration

“KOU” No.4510
Number Name Kanouga, Suguru

Thesis Title
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Technologies using electroencephalogram (EEG) signals have been penetrated into public by
the appearance of specialized EEG devices. Such devices can capture oscillating neuronal
discharge with only an electrode. Although the aspect of entertainment or amusement associated
with the usage of the system is emphasized, many applications based on specialized EEG device
will be beneficial owing to its usability and portability for signal measurement. Therefore,
single-channel EEG analysis has been attracted attention since nearly five years. Eyeblink
artifacts disguise themselves as EEG components and make EEG signal processing difficult in all
respects because the frequency components of the artifacts and EEG could be overlapped. The
main objective of this research is to propose an accurate eyeblink artifact removal scheme
for single-channel EEG by supervised tensor factorization.

Chapter 1 presents the background and objective of this research. During EEG system operation,
EEG signals should be observed with his/her eyes open for practical use in the
real-world. That allows eyeblink artifact contamination into observed EEG signals.

Chapter 2 describes the fundamental awareness of the brain, eyeball, and eyelid which are
sources of EEG and eyeblink artifacts.

Chapter 3 describes the basics of the source separation and the concepts of the conventional
eyeblink artifact removal schemes as a signal processing module. Nevertheless, a signal
separation algorithm has to be applied to an observed EEG signal to avoid the serious problem,
the separation performance of conventional schemes has still been wrong and they need many
manual operations for signal separation when there is only single-channel data. Thus, proposing
an accurate and automatic eyeblink artifact removal scheme for single-channel EEG signal is a
major challenge in EEG signal processing for the widespread use of systems with specialized
EEG devices.

Chapter 4 presents the effect of eyeblinks contributing to EEG signals for creating templates of
eyeblink artifact removal from observed EEG signals with a signal-channel electrode. The
extracted eyeblink features using wavelet-enhanced blind source separation found new
characteristics of the eyeblink effects: (i) voluntary and involuntary eyeblink features obtained
from all channels present significant differences; (ii) distorting effects have continued influence
for 3.0-4.0 s; and (iii) eyeblink effects cease to exist after the zero-crossing four times. The
results are collected in templates as prior information for supervised learning algorithm.

Chapter 5 proposes a section-based eyeblink artifact removal scheme by using supervised tensor
factorization for single-channel EEG signals. Conventional schemes require additional
information or technique to complete automatic eyeblink artifact rejection. In contrast, the
proposed scheme can automatically remove eyeblink artifacts using supervised learning
algorithm. For the experimental results, the proposed scheme showed best performance for
eyeblink artifact removal in the nine schemes.

Chapter 6 indicates the effectiveness of the proposed eyeblink artifact removal scheme using
single-channel EEG data. The proposed scheme improved the classification accuracy to more
than 30%. For the result, the efficiency of proposed scheme for actual single-channel EEG
analysis has been shown.

Finally, chapter 7 summarizes thesis, and describes the future works of this study.
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This thesis aims at introducing a probabilistic multiscale simulation based approach for design
and fabrication of materials considering microstructural uncertainties. It is apparently clear from the
extant literature that the parameters to capture microstructural uncertainties are unclear, and it is
therefore very challenging to frame the research problem either using the homogenization process
or using a statistical model.

Accordingly, a novel first-order perturbation based stochastic homogenization (FPSH) method
is developed to incorporate material properties’ uncertainties in three-phase constituents by setting
random parameters in probabilistic distribution. When newly considering nonparametric
geometrical fluctuation and/or other miscellaneous errors, the distribution derived above for
macroscopic property is calibrated and re-written in the mixture distribution. The probabilistic
computational approach leads to the decrease in dimension of uncertain parameters in the sampling
space.

In the model, mainly, two types of uncertain parameters are described mathematically to
simulate the fluctuation of microstructural geometry i.e. one is the parametric uncertainties used in
FE model that are measurable; the other one is the non-parametric uncertainties, which are
completely random and can’t be measured.

The fabricated prototype was compared with the simulated predictions which reveals some
differences. Consequently, an update of prediction method was proposed and proved to be effective
to predict the morphology of fabricated microstructure. So it can give a feedback information
without costly microstructure observation.

As a testbed study, a coated particulate material was modelled as a demonstrative example of
above simulation method for three-phase material. The design option was drawn for particle radius
and coating thickness in the case of 5%, 50%, 95% probabilistic response surface through
probability distribution. Moreover, based on probabilistic response surface, the probabilistic
sensitivity was provided a robust design if we choose to have smaller particle radius and coating
thickness will result in insensitive design to the uncertainties in materials properties and geometrical
fluctuation at microscale.

To simplify the problem, a spherical porous material was modelled. It was noticed that
significant difference maybe anticipated in obtaining macroscopic elastic property even if the
porosity ratio is similar to what’s predicted by stochastic method and conventional methods which
is where the proposed method provides superior predictions.

It was concluded that the proposed simulation framework can be used generally for studying a
range of engineering problems related to fabrication of real world materials to improve the design
and fabrication parameters in order to improve the product’s reliability.
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Enhanced Content Navigation Using Edge Routers in Content Delivery Network

The Internet can be defined as a network composed of geographically dispersed servers and clients. In
principle, clients request content from servers, and the servers respond to the requests by sending the requested
content to the clients. The content should be navigated among networks, and certain rules and methods have
been developed to achieve optimized navigation. Navigation is definable as the process of finding a destination
and reaching that destination using a preferable route. Hence, the main challenges for achieving content
navigation on the Internet can be summarized in the following two directions: 1) to determine and select service
points and 2) to route users to selected service points.

The need for optimized content delivery accelerates the development of the Internet by proposing content
delivery networks (CDNs). CDNs use content cache servers within Internet Service Provider (ISP) networks
and select a service point for a content request of a client by using the Domain Name Service (DNS). ISPs, on
the other hand, can route a client to a service point according to a selected network path by using routing
protocols, which are optimized based on the link state information. Namely, content providers and ISPs are
separated in content navigation. Thus, researchers are proposing that "the effectiveness of content navigation is
doubtful in the absence of a reliable collaboration between the ISPs and CDNs." Meanwhile, network device
manufacturers have been upgrading servers, routers, and links to provide innovative services to enhance
content navigation.

To this end, dissertation proposes an approach to enhance content navigation in CDNs by using edge
routers of ISPs. Edge routers can be utilized to create a collaboration between ISPs and CDNs by collecting and
using both the network state information of the ISPs and the content server state information of the content
providers simultaneously to leverage content navigation in a CDN. Dissertation proposes a solution for the
collaboration by using a Service-oriented Router (SoR) as an edge router. The SoR is a novel router architecture
for providing content-based services by shifting the current Internet infrastructure to an information-based
open innovation platform. SoR uses the Server Link Router-state Routing (SLRouting) protocol to collect both
network and server state information. The SLRouting protocol hypothesis is a new paradigm of network path
selection using network device states to calculate the network path selection metric. SoR utilizes the collected
information for selecting a service point that is appropriate to a user request and routes the request to the
selected service point by leveraging the DNS-based user redirection and by performing content-aware packet
redirection.

Consequently, the structure of the dissertation is divided into three main sections: 1) design and
development of a software SoR, 2) design and implementation of the SLRouting protocol, and 3) the use of
both SoR and the SLRouting protocol to enhance content navigation by creating a collaboration between ISPs
and CDNs. In addition to the evaluation of the software SoR and SLRouting protocol as individual units,
dissertation implemented an emulator-based environment using Planet Lab and a simulator-based evaluation
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environment using ns-3 for evaluating the proposed CDN architecture supposing a wide area network. In
conclusion, the proposed architecture yields better performance in terms of request redirection and effective
network resource utilization, and serves as a guideline for future content service models by addressing adequate
ISP-CDN collaboration through enhanced content navigation.
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Tunable molecular magnets are promising materials for magnetic recording media. For
example, photo-controllable magnetic materials would enable orders-of-magnitude increase in
information storage density. Moreover, photo-generation and photo-control of spins can
enhance a speed in spintronics and spin-photonics based processing. Along these lines, two
requirements should be considered to design such tunable molecular magnets; (1) A suitable
molecular framework is prepared for tuning the magnetic properties. (2) Photoactive materials
are confined into such a molecular framework in a well-defined manner. In this thesis, two types
of heterostructured molecular magnets were designed, which are based on the layered double
hydroxides framework.

In chapter 1, research background and previous studies are summarized to highlight this
study. Brief introduction is provided for molecule-based magnets, layered double hydroxides,
and magnetic heterostructures.

In chapter 2, the magnetic heterostructure was prepared by an organic-inorganic hybrid
approach, where n-alkylsulfonate anions were intercalated into the magnetic cobalt-nickel
layered double hydroxides. Systematic variations in the interlayer spacing of the layered double
hydroxides enabled to investigate the structure-dependent magnetic properties. In this magnetic
heterostructure, the coercive fields changed as the interlayer spacing increased. Especially for
the large interlayer spacing, a dimensional crossover of the magnetic ordering occurred as
reflected by a dramatic change in the coercive field.

In chapter 3, the photo-magnetic heterostructure was prepared through intercalation
chemistry, where the photo-magnetic cobalt-iron Prussian Blue analogue was grown in the
diamagnetic magnesium-aluminum layered double hydroxides. Due to a two-dimensional
interlayer gallery of the layered double hydroxides, growth of cobalt-iron Prussian Blue
analogue was confined two-dimensionally. Even in the two-dimensional structure, cobalt-iron
Prussian Blue analogue exhibited photo-induced magnetization.

In chapter 4, results are summarized, and future perspectives are offered especially for
functionalization of magnetic layered double hydroxides through intercalation chemistry.
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MEHFD 1 & 0ITHIESEDHZ LT, AL UEE S L OFMBEIHEO AL TE 5 Z L 26T
L7z, ##E 2.5 um @ NiFe fEH CIIbd TIADRIC L O A B ARSI b L7223, S ek
WTIEA BT OMARZEEN:., T 70 banBi BASRED LR S D Z L Dbl o T,

AL TR HF 1 3E T~/ v BEC BLORA Y VT /A ADOHZES B & AMZED HENZ DN T
WA 52 T, AU U TN D AR OE R & FEER T D A B R DORTERFRIZ OV
T4 %, % 3 = ClL. 2JBIBIT 5 backward mode A B DL & | &t & OFASERIZ O
Titamd Do 4 ECIL, R AERER ST B A B AR TSOMFEIFEN DWW Gl 5.
BRI, 5 B CTAWIIEO DAL E E LD,
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ROUERBHME . Bh BEERBKCS (T Wt (F) MO HEHR
RIESI: ¥ = SN =6 PP A terx W e

i PN s Wt (B K PEE

i AN e it (T MR B—

T ) 5L (YY) EERAR L BRRHOPAEERR T TeRMHEEICR T 5 A
HAFI TR LEL, 25FILVHEKINTND,

AW (w7 7 0) ITEORNEICEE L TEN 2 EEREMYHBER THY | EiRCEHM
BErIRARZTHRE L TGEFER SN TND, —F, A IS AETE L (R 2 2 IEERN O #
XX V7 & LTHRZBO TR, IGHYEY B, AT —T A AR O T O OEE /2T —
<R o TS, AV VEOIRIE~ 7/ =7 2L JiFi, FEuE - IS O 258 B L)
BRELTWD, 20K RIERTHFEEIL, AV URMERE A RO EERORZEN, ~
7 ) BT EHERREICBIT MR E 5 2 otFRX v VT E LCOSHE BRI 20 A
U ORI A 76T 2 LICER L, MEESRBICBIT A EL A T 7 RO R ELT
ST,

BW1IEITEAT, ~7 )V DR—R T A rvald A EE A T A AR D0
ZES R EBEMER SN, AFEOEHE L HUDXBRRS5N TS, H2ETIE, AV VHREARY K
9 BERRASREIR S AU, AHFTE TV T2 JE I E S & micro-Brillouin BELAYYEIEDFEL, 5 L OB
LENDHA SN TS, 5 3E T, M4 R o EFR L OWIRRIC X 2 Eics i 32 22
WHZAF 27 ADOHFFERB S0, FElEME4 )8 T backward mode A B L A R L 7= R TR T
DR ERELNFR SFL TS, backward mode A B DN ok & AGHERE 2 | JE S iE ik & e
Fi] 3k oD HEHES J 35t 5 B 9 & O CRERBICFRMT L. backward mode A &° L D FEEE 4 4.1 km/s,
WREEZ 37um LIRELTWD, H4ETIHE, SRMHEEICR T 2 A BT WO IR B~
HIL, AV UGB BE OB A FEGE Lo RNl S TnWb, £z, AV OIS Z TR
ML, B—RANET TAE EGREIEE 2 EBLT DML EZIEL T\ d, HEEIZZD X572
B ERERE A R IR D~ 7 v DZER] 3R % micro-Brillouin HUELS YEIEIZ LV Al kL,
PSS CIXA VOB LR EROR S ETHETHZ EZHLNIL TS, B {EAE Y
W DE— FREITWIC Lo TR B RSSO B BTE L, B OfF SR E N E L =
52 ERERMICHIES N TWD, H5ETIHEmNSR NS, SBMIEE CB T2 A3
DIEBEIFIE L AL IR T A ZABREORENBRLENTWD,

AL TIE, HFEF TR ML O S E 2T A Y T — R8BSR TIT it oo T
THZ LKL, ZOWERHEEZH LML TRY ., EEteEIcB T o~ 7 v ETHRON
BHEITH T ODHEBFEELH 2 TVWE, A VIERBEFEEDOFHAZETL, £A LT /A
ABRFEDIMEL 72 D AT ORIBENILN LT D, TNHOHMAIX, ~7 ) =7 ADRIRE
PTHEBMIEORBA~DEEND L 30, Lo T, KRLOBEZFIIE LEVR) DM 22T 5E
BRHLHHLDLERDD.
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Augmented Visualization by Extracting a Moving Object from a Hand-held Camera Sequence
(FRH A A TGS — 7 o 20 b OB AN X D9E5R IR bAAiT)

OB a—H UV a ANTIFREA T ) r—a TSN TTWD. B A T T STk
BARDINEHROYEREFIAAT O T2 ODEBOREL ZOT 7V r—ra v O—fFIThs. ZD&)
IRRIG L T DGR Z D — o DI RE, TR AR 5 2 LIT LV & HEdiz
[Augmented Visualization(AV)] & AR TIXEFR L TV D, AV TliE, ERRICIRE S
NG 2R L CEGgREEZIET S22 22N EERETHD. KRLTIE, AVDO
EZFR_R—AL LTz, N2 RV R AT TR S-8 g oBEi k2R H L
T RBUBE L E R ET 5.

BONZ, 1 BDONY R~V KB AT CIRESNZEEGR S, SREGRZERTH72H0
BEMW RO M NEEITIECOWTIRET 5. IBEFTEITRITRT 2 BFEOLPRIZ X
ST, WREBOEKEBEMEOHIT E WD 2 DOBEERRE L TWD. BN, B
FHEBITEBE DO AT 4 v F o I L > TEREINS. ZDHEIT mean-shift #E 2 5 H
LCRAT 4 vy T HBHTOBEMIEAZRET DI EICL D2 EMEITS T2 Dy, PR
i EI®DH720, A7 EZFIH LI FEICEE LEELZH > TWD. KRIZ, BE)
MR Z G NG 22 SEEREBRICKE 21T 5. YUIEBEMmIKEZ & N JjEE
ERERTE « 2 LTV, BEMEKROLZKE T DIZOIZZDOAT v 71BN T
X, BBESEFHALTER LY AZ ZHWZAEZ R T 2 i~ dEE K-> T
W5, BEFEOBMELZRTTEOIL, ERTIET T —0X bR REBOEKIZIRESR
FEERHWE. ZOBEBITT o —OFENLESCHE, A M7 A ROREIZFIH ST
W5, EHICZOFERTIE, METETHD GrabCut LD HIEEFENEE L AR T
HHT7 =LA ha REBOARNA TETNDEI EHERLTNS.

WIZ, 1 BEDNY RogL R AT TR S BhEE D O BEMWIR 2 Rk 3 2 515 %2 N
LTITRE L TV 5. FriZ, BRTHE Z %4 L L7z Diminished Reality (DR) DZEH % =
DIFEDHE—7 > FE LTS, ZOHFETE REEOE R L S TEIcEE
THZEICED, BTHEORER > T\, EREY, REETIECELD DRIL, £
DENEZ R T O R A2 RT 2 LN T& =, FERS, 1 ZIEY TAVZA LT
DFEREEITH Z & LR TX /.
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IMCHEAMEYE . Fh BERBRRTERER et (T 7ok Sk

HIE  BERBRRTHEE Bt R —hk

BRERAR AN i (U5 AR W

BERBRTFUERESR L (%) FA &

4t (%), B (%) BRE)IFEEREOFPALEERKGm L, [Augmented Visualization by
Extracting a Moving Object from a Hand-held Camera Sequence (FHiH h X TG L — 47 o A B 0OF
RIS L A PEBR AT EAR) ) LR L, 6 EX VRSN TV 5,

A ZIZ RV SNTEBICEENDIEHREZ, L0 AT SRR LD, BERERUSNZ IR
EL720 LTERRT D WREAHAEEAN ] 1X, R < OG0B TISHINTWAD, I AT ORE
WIUHIER S 5720 . AFICL DMEEEE LB LT HREOHENR S > 72, KL TIE, FFF
HAA T D RBICRE SN —7 0 2005 Th AFIC L DREIEEDORE, THLERTH
k) ZABRICT H72DIT, T v — VI A ET 5 AN OBEMEO BB T 2T H L7285 L
WFEZRE L, BEFEOAIERCHEEZERICL VR LIEEEICONWTELEDLELDOTH D,

% 1ETIE, AU BIT 2 HEERFUEEAT ) OERICHOVWTHA L, MFEERZRL TS,

552 WL, BIEAMIZE S LT, B L oI - fHES, Zo/RE LTHLND
W — OG- RN, TN o o e 5 & U2 BEgRE - ARSI oW TR L, £
NS EARFFE DO H@MERCENE I S 20T 5 2 LIS X ABIEDONLE ST 2RI LTV D,

BIWMTIL, BB AT TIRE SNTMEG Y — 7 U AL BEM RO BEihHIc L &7 1L —
DD EER oy DI %58 A4E U= miig bio, %7 L—an i L-BEimikz2 B8R R L, 58
=BT 2 BEMADOE) E DR RY|E —R AR A F e AREBOERFIEEZREL TWD, £
LT, bex MmO L2 NDE > TODERF iR LIcBg s — 7 o A& x5 L LT, BRPMIC
DI NN EDLETE 1O A e REGRICESN L/ LR ThH D 2 2R L TN D,

FAFETIE, FIECTRELZTIEICH L TA M REGAERD T OOFHHER R 28G5 & &
HIZ, BEWEMEEEZ R LT 2720 0WEFENREIN TS, ZOREFEICLY, §HHE
B3R 100 (&b ATRETH VY . Wi DN 2T 10 FORFRE T2 b o R E O AR AT hE
THDHIENTRENTND, 5|2, BEWIAL LT EBERT 2RI LA, BERoE
TFOBMECHEE 10 cnf2E & | B DO T 4+ —~ A5 E1T 5 ETEM L5570 ER & TR
ARETHDLIEERLTVD, o, BEFIEIZEID, TV EHESNTZ AT —FiH, A7 — Mt
FEOWG Y —r o ANETH A e REGRERATEETH D Z AR L TND,

5 ETIH, BB —r o AFOBEMEANHEESN, R —OHEPEINTND TFRH
BSE) BB Z2 BT 2 FIENRESN TS, ZOFEIZBWTH, A\MEBaEiwik s Lt
T5, LT, TNHEATMBE L — 7 o AL ETHEL, MELEERICIIMO 7 L—20 05
BfSG L mEig a5 Z L ICk 0 R E LTBIETH D NDEIE LR o T2 K 5 7k
BN ERATRETH D, BEMMIIEN R Lo Tmfg s — 7 A& Efpfg b L TiRE L C
BE, EfMRG L IRETFIEICL Y AR U TFRIEBREK BB L, 2 OfREL BE e
T 5 PSNRICEVFHi L7z & 2 A, BIHEIGERMICIS W CTIEERRE & S b 30dB LLEE WS +
IYNSIRRETARRETH D Z LRSI TV D,

B6HEIIMmThHY ., KiSL THONICE EfimE £ &, KU TRE L FEDORRM & fF
AT TZEREIC W THER L TV 5,

UL BB DICAZEIE, FREH A A T2 L0 KRR SN T-g s — 7 v A BBk &
LTCAE=HERENT 228X, BEMEAOBZZ X haRmEEges LTERKR LY, BEWIEK
DAFAELR OB A LR L2 T 572D DO FEZRE LT b O TH Y | KFEICLY THEE A
bttt ) OFER FTREMED ) EXNBIFF T&, TR EFHG T L 2 AND R0,

X oT, KigXoFEEIIHEL (IL%) OFNEZTHIEEPH L LD ERBD D,
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Multilevel Motor Drives for Robust Motion Control
(B2 NE—T g3y ha—ADFEODVLFLYLE—F KT A7)

LS DORIKIZHE S, @EEREO=—AREMA RO, EEENZ A8 kT
HZ LA BAEE D, EFTERR Yy MOEFRICHNER ZIRY, Fiirdsy b
& L TlE da Vinci surgical system 73 & i & D TW 5. 713 da Vinei (210,
T2 EMEICEIEL, NSRENDTERELETIELIENTE D, EOEMILENME
IZeRy o RRA Mt —Yvararybn— IV ERINS., ZhbOFfn
Ry MTIFEIZT T4 EDCE—XHDHWNEIT TV ADC =N EHIN, 2
LA =R IC L VEREI S NS, LA LR D, Ko BRENZ I TITMERED
F+FEITE VRN, B R NpE— gy ay ha— A EBRTAO2E, IEEE
I 24T 5 LERH DM, KO v s ) 7 U inEERIER OIS 2R S5
FRERD., VT L E—H RTA RNEHNDZ ET, [Kdko hvr U7 %
K Cx, MEEREROINEEZWET LI ENTED., AEIFTRITie R v ok
REDOWEEZFIRE L T 5720, MEHESEZ AW zEREE A b0 —Bi 70 5.

AR CIIFEH D/ NSNWT T L2 DC E—HIZH LT, w/F LYl R —
AW, =T araryhe— oA MEOB ESEAZEAZERHE LTS,

1 ETIIANZEDO HEY, Bk, DC £— X B4 50 T2 LTt L7=.

9 2 B CIIAMZE D FLE A TH D4 8L A 7 — " E W T IEE R RS <
— X RT A THEMZOWTHA L=,

B 3ETIT/INYLREIE TN LTHEL R T TA v T v 2 RO~ L F L~UL
[ hAR e O— oW TR L, /=X D= DDORENI 27 AL L TOmMEIZD
Wk 7=,

HWABETII AT LT —H R T A T OO GHEHE DO TR OV TRE
L7z, KERBIZEY, 7y REZA LTERT S hv2 U7 e L Z2EEH (PWM)
KT D M7 U PO TENENiEm T DI ENTX 5.

FOETIHEHETERHERICT 4 — Ry ZHIENC L DT v R¥ A LEE W
B OM RN EEE A L. £/, 74— K73V —FRECE ATy & A
LHEEZ W BEORE 2 ERIE D RRICEH Lz, 54 B CIRRELEERIC LY,
FNODOEBEAZBGRINCE L, &7 v RZ A 2HEZ WO REEMY v U
TR AR T2 L ERE L. BEFEOAIMEZ I 2 b—Ta v EERIC
L OEEFELT.

B 6 B TII/NT A —ZEENIHRAT 2 72D O ISHIBHRNC DWW TIRE L. X
BA DT A —Z BT D720, REEORERICEHDL O TET /U LRd I L D 1E
RRZAENFEAET D, EISHIENIERE R THIEI ST A — 2 2T L FEE LTHITH
D, ZZTEIAT LA oN—F L LIRS DWW Tk~ 7z, 8RR TFE
DEINEEZ S I 2L —a v EERICKYEIELT-.

BT ETIIAMEORIELETIL, SHOBHEIZONTER L.
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AOCERAHYE . A BEJE 2R AR T PN/

Rl Y NS0 6 T RFR 1

B2 MEFE R 2% EE(Ty) b #e

BRI NP R (T W A=

Tt (L), &L (0% HiEEERN O ARG SCE TMultilevel Motor Drives for Robust
Motion Control] (2 RXZ RE—T g ay hr—ADEHDOYALFLLE—X RS54 T)L-EL, T
BENDER SN TND.

BRAAES T, AM Rk 2B8EZ Ry MM EO N THMICRBIEL 2 ENRKLETHY,
TN SN RIMEIRIC TS E RN RO NS, ABOBEIXY A FIv s THY, *
OEEEZRBET HE— 3 v ay b — VIZITAWER B & o 7e@ifEL o P E R OMEN
5. T4 VHANVEIEORBIZL Y BV R AR MEEF T AHEIGRNEZICEBLITEH L)1k
T2bDOD, HIKMICER T RN X — 2 T F VX — BT 5E—4% KT 7HIFIL T LLZ
TUCHRASTZ LT L TR o 7o, Rin Lo B, X 6T 2 EBiEIEO K& X
KXVAAL v F U TEROELEE~ VT L-YUIZ L TEWHEREZ RO KT A4 Tl 2352 &
2D, =T LU A 3 — 2 TN #RIE<° EMC (electromagnetic compatibility) 25 D23 D 72 8,
REBHER AT AN EBEET—H NI A ZTICHARN S 50, /INREY — SR L7
T2, R SUI~ LT LA U N—=H X D=4 RTA T VAT MIANLA T — "% iE
ALa Rz MezERD EEHIZ, 78T A—FEEIRILaNR 8T v RZ A AEEIC LY &
E—aryay hrR—)VRARERIZAR D Z L R BRI OERMIOR LD TH S.

B 1ETE, ROERE BNEZRS, HEROMTREMHIL TN D.

F2ETIE, LA T —NCL "R NeE—varay ba—LIonT## L, 2
IEEOE2HIE EEMTHDZ EEHLMNILTND.

B 3ETIE, v AT LA U= Z DRI BRI L, A v T v TEBRELEO~ /LT L
TARIZE D B—% R T A 71T HMEE R O m PR LA IR e 2 Z L A BT LTV 5.

FABETIE, N LBV TF LULD A R —H OFEMIR &EdHE T 217\, T v
READCZED b7 U TN A =2 DL THSH PWM (pulse width modulation) 75212
ERTD VT ) TIURE—HF RTATIZED LI ITRT E0ZHLNIZ LTS,

HHETIE, BAEOHREIEL, T v RIALOMEIZELD M2 U T LVOUGEE EfFRIEIZL
WEBILL, 74— KXy 7 74— K753 U—RICLAMEOTNTNOUEE SV EFHMET
T LTRSS Y U TSN EET D 2 & AR L ERICHLASNIZL TV D,

%6 E T, ERRIITT—Z DT A —ZIEEIC L0 EREEN R A LK N ST 5 2 &
ot EblT, FEHERHETLVEDENDR DS THY LT LA R —Z (ZHII N T A — 5
% s 2 R RIS S KA EA T2 2 L THOMENTRETH DL Z L ZH LI LTS,

B TEIIAFROREZETNL, SHROBLEEZBITND.

PLEFF 51T, KX TIEEVERRE R OT—F RIA T2 EBRTHVNLT LA VR —2 )5
KOMREZ T ML 7 UV ZZEB LT L5 & & B, RS FHI I S E 5 FEE2RE LT
DA Z R E BROWNGT TEIHFLZLOT, T—Yaray ha— LSR8 TL%E, T
¥ LEFETDEZANDIRL R,

Lo T, KX oFEF I L (L) O 22T ERBH L LD LR 5.
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Beamforming Design Methods for Interference Alignment and Avoidance on the
MIMO Downlink System
(MIMO ¥ 0>V >y VAT NIBT L THT T4 A2 MTWRIBEOZHD E— L7 *
— 3 IR T)

WAROBERKS (5G) 12OV TIHRFTSNA T, MV AT AF v /50T ¢ OEinE 72 iEE
EHERFT 572012, BRTIHE S~ ORIENEEGNEN & LTRSS Tng, &0 bld, 5%
EAMEH DT T EFEET S MIMO ZIGH L7, [RRRZEE 217> T D —H T
OFH ( —PRITH ) 0, BEZEOHMENSOTH ( BARITH ) IS AR 6T
W5, 20 MIMO #(E T, 558 & ZEaDMOT v FUEREFIH LI =27 4—I 7
(BF) #itiZ2 M T, THHEBDOBRERIEEZIT) Z LN TEX 5.

AFHLTIE, e —~OdEHE HUGE LoD, 2 b/ U T — T 2R
HOVNIRETDHZENTED, HLWE—LAT 3+ — VT ORHFELIRET D, ZNETORE
KDTHELHIG LT, VAT AFX ¥ /0T 4 PWESIND Z EERT. Mo — G077
q— Ry 7 B R R EORHMIHAT .

B 1 EIFRRCTH Y, AFEOE R L BRI OV TR T,

5 2 FECIE, AWFITICBRE L 7= HARORIT L DWW TRTW 5. Rz, MIMO <° BF @
BEEEAOfE SO OV Gt 5. £72, o2 —~FFH@EEE1TH> MU-
MIMO (Multi-User MIMO ) 07 ¢ — K3\ 7 &R 7= D a— K7 7 12OV T HikR5.

% 3 Tl BF 2 W T O —FIZ[RIRHZIE(E 23 5 22y B2 E = (SDMA) %
Wz AT MIEBT 5. EROTHETI, BEEZERT D 2— VDI B ¢y, MIMO (2
X AL ENFNGE TS ORI o 72, 2T, A TIEa—P IR ST EV AT
LF ST ¢ B X ATREAIRRT S, ZORRETE, V55723 v MESS LAV
FLWVERE—LT 4= 7T N3 ALEHAND Z LT, —5O2—H It L THHORED
7R ZIBIE R AL L2 D, FIRIZIE R CE DRI D2 A AV a— ) v 73528
HEELTWNA, FDT0DEN Y AT A v /33T ¢ Rk 5.

B4 BC, BUETEE2KE S ZT 2 URO2—F DX ¥ /U7 4 ZiiGET S 720D
JRATRBEEIMZER LT, 1S, BF ZIDA L7774 Ak (TA) HiffrClidme A
T LX Y INUT A B TE DL EDMBN TS, Z0 JA ZHANS Z LT, Fa—PTZEE
DTG B IR OITZEZER i Z 5 £ 9 72 BF 217\, F2—V CTH¥{EE2RETE S,
Ba— WP CTIME 2RI 2 D T2 DOFMNTT, FHRRREDER STV, Lol FERE
DER RO E S L DDVENRH DT, ZIVH DR E VAT 5X Y /30T 4 BT H X
INTPGET D Z & IHREE L STV, AFETIE, ORISR A S AT L% v /80T 48
WET D L O ICH T 272D O FEE R T 5.

% 5 EifEim ChH Y, AFFEORRFEZ IR~ TS,
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WEE S %5 4518 & K 4% mF —F
HMOURAMNE . EE BEERRKYHRE (T K e
RIESI: ¥ = SN =6 T MEWE R

BE ME R R 2% (T #HEY H

B ME AR 2% et (T5)  EE SRR

T (L), B (%), MK —FEIREOFAFERGHCIE, Beamforming Design Methods for
Interference Alignment and Avoidance on the MIMO Downlink System (MIMO X w7 U o7 /&
TUIBITDLTEET A4 A MNTHEEOT- DD —L7 +— I FHETFE) ) LEL, 25 %=
NHIER I TN S.

eSO WA BEHK (56) TIE, BV AT ARECEWEBEOFERNEE L LT
FonTWS., ZAHOEIICL, EBRTHESORENLETHS. EZERERDOT T
% EAE9 2 MIMOMultiple-Input Multiple—Output) (%, EWY AT LAREZER TE 5720, 56
THYHAOHNTHSH. MIMO TiE, F—EMICE—EEEE2HOCGRIET 5720, &2 EamMo
F ¥ RUEREZFIA L —L7+—3I 2 (BF) #ifizH\WT, FRCBEET 5 2—FRoT
W (2 —FRTW) o, AR OTW (BT 2RE - KRBT 20ERHD.

AGHICTIEL, MIMO 2 W= AT AMZBWT, T —F~O\EwE 2 %E LoD, LT
o —PRIT W Z KIS 5 WIEFRET 28 L BF 3G FEZRE L T 5.

Bl EIIFRTHY, AFEOERE HIIZOWTRRTWS.

%2 BT, AMFEICERE L= HAT ORI EFEICOWTIR TV D, FFIZ, MIMO <° BF DF4
HHATOE SO OWVWTHIA L TWA. £7-, B O —P ~FEHIEERTREZ MU-MIMO
( Multi-User MIMO ) X°, BF [ZMEERBEHIKERE SRR ED T 4 — Ky 7 BHIEO 7DD a—
K7y 71220 THiB LT\ 5.

5 3 FTIE, BF Z AW THEE O —FICRRFICEE T 5 22 M HIZE (SDM) F720% H v 72 MIMO
VAT AIZER LTS, Gk SIM T, BE R — VN D WEREETIE, MIMO (2 X
5 BRI Z B O N WREERH -T2, T2 T, ARETII2—VPHICIOSTEVW I RT A
REAERAREZ SIM FZIREL TS, EHFNTIE, 7745321y MEREEAWZH L
WEAZBF 7TV X LEHWSZ LT, —HO2—WFIZx L THFEN IV GBEZRIE LD,
R E FRER AR B D 2=V 2 Ay a— ) 7 $5 2 L TEEFBLIRIEL TV D, £D
OB AT AREERERT 5.

%4 BT, BAMTEZKRELSZT 28— DO ¥ XU T 0 2 ET H7-0ODFEHF
WiEERHITE LC, BF ZISHLETHT 74 A0k (IA) HIFICER LTW5D 1A JiffE, 4%
2P TCZEINDLITUMEZERONIHDZERICH A D L 2IZBF 7562 & T, £a—W13db7e
WT T T TCTWETERETE D, K£2—VTTEMEEERIZ DO OLMRUTIE, FHxHER
REMNER SN TN D, Lo L, MHXHEIEREE R 2 72 OITIZIERIE O @ik H RO %2 KD 5
VIR D120, FAXHEIEREE > AT ARENLET DX ICTRET HDIIRECTH 72, A
T, ZHOMHEMSRIEREE AT AFENYGET D2 L0 IR T 2200 FEEZREL, £
DOHIEERLTND.

%5 EiIEmTHY, AFROREEZIRTWS.

PLE, KiGSCOZEHIL, MIMOZ WY AT AZBWTC, TR —F~OEEHRELZLEL >
O, BT — PRI T 2K H 2 VIR ET 28 LOBRR G FIEEREL, Toaahits
MR L TRV, T%E, TEEFETILEZANDRI V. Ko T, KRG XDOFEH XL (T.%)
DFNEZTDHERNH L LD LD D,
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RKERIZIX, PEBEHAZ B T ML BZ < AFET D, £1-. PEHEE T H2{ILEWIL. fEdE
DRFFEMSC, ABEME K OVERBE T ~O BRI G . B E 721 Tl AL FE )
HOFEHHEDTND, I BT, BUHEAIL, HEEtEMELE LTHIMTh Y . Famistk
Attt e LT, IsK s nTtng, 2ok sk a a2 LT, EHEA
FGD 1ON, 7Y ay RiEGEERT D7) a v I UUBEIETH Y . OFR TR
DT O DWFFEDNG TTHNAT LTV D, R LTI, V7 A7 VAERE, BReikiFat,
BB 2 — U — R L ISR L3250 7 ) a2 UBRSIZ DWW TR L7,

FrimClE, 77V a VLRGSO B L TE R L, £ I bt & 5588
kLT, 3 O0FH TV a v bR ISE SR LT-, S HIZ, EITHRSE SN0 %
IRLZeN B, AWFSEO BB, A0S & ORI I DWW TR~ 7,

K —ETIL, TV a— VOARFZ@INT DT AT UARRW 7Y a2 ALt
DRAFIZONWTRIR L7z, 7200, BFZRERE LTI IERDOT Vv a—LE v, Ak
L1525 4 FEORRERO NG, 1 OB EZ ARSI 2 FIECE L THRF Lz, 0Ok
B aZravihrsanar7 b 75— MESZELGERE L, ST 0720 Rk 4
JEMAEAIE T 5L T, THIEBOTLa—LD oL, RIEDT L a—L3phsd THEL
MR s d Z E 2 R LT,

B OETIE, FRBICBWTRHENTETEEZ R TH D 7 7 RO 25K
I LR RO W TR Lz, T7hbb, 77V ainza 78 IRE LTEKL, £
D%, o-ZNav k) rsoar7t A IT7—MEE EHIZFTNARY R Z VW5
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Open-access femtocell networks assure the cellular user of getting a better and stronger signal. However, due to
the small range of femto base stations (FBSs), any motion of the user may trigger handover. In a dense
environment, the possibility of such handover is very frequent. To avoid frequent communication disruptions
due to phenomena such as the ping-pong effect, it is necessary to ensure the effectiveness of the cell selection
method. Existing selection methods commonly uses a measured channel/cell quality metric such as the channel
capacity (between the user and the target cell). However, the throughput experienced by the user is
time-varying because of the channel condition, i.e., owing to the propagation effects or receiver location. In this
context, the conventional approach does not reflect the future performance. To ensure the efficiency of cell
selection, user's decision needs to depend not only on the current state of the network, but also on the future
possible states (horizon). To this end, we implement a learning algorithm that can predict, based on the past
experience, the best performing cell in the future.

In this dissertation, Chapter 1 reviews the state-of-the-art including femtocell network, self-organizing
networks and machine learning algorithms.

We present in Chapter 2 a reinforcement learning (RL) framework as a generic solution for the cell selection
problem in a non-stationary femtocell network that selects, without prior knowledge about the environment, a
target cell by exploring past cells' behavior and predicting their potential future states based on Q-learning
algorithm. We extend this proposal by referring to a fuzzy inference system (FIS) to tune Q-learning
parameters during the learning process to adapt to environment changes. Our solution aims at minimizing the
frequency of handovers without affecting the user experience in terms of channel capacity.

In Chapter 3 we consider cell selection problem in open-access femtocell networks where time-varying
condition of each channel (channel between MU and FBS) is modelled as arbitrary finite-state Markov chain.
Each channel has different state space and statistics, both unknown to users, who tried to learn which cell is the
best to maximize their profit.

As first proposal in Chapter 3 we refer to a Decentralized Restless Upper Confidence Bound (RUCB) algorithm
to solve the restless MAB problem. We propose lately an extension to our first proposal referred to as dynamic
MAB to cope with reward variation in abruptly changing environment.

With the huge increases in traffic volumes and subscribers, diverse devices, and rich media applications,
manual management of mobile network becomes highly challenging in terms of optimization and management.
Self-organizing networks (SON) has been introduced to optimize the network in an automatic manner.

In Chapter 4 we address the coverage and capacity joint optimization (CCO) by adaptively and simultaneously
adjusting both antenna tilt and power.

In Chapter 5 we conclude the dissertation with key findings in this study and future work.
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In the era of information explosion, the demand for fast and convenient communication is
constantly increasing. To meet the demand, mobile communication gets rapid development. A
wireless cellular network can be viewed as a collection of base stations (BSs), located in a plane.
Considering downlink, each BS transmits to a corresponding receiver thought as a user,
simultaneously. The interference seen by a receiver is the sum of the signal powers received from
all transmitters, except its own transmitter. In a simple model, the geometry of the locations of the
BSs plays a key role, because it determines signal to interference and noise ratio (SINR). Stochastic
geometry (SG) is the study of random spatial patterns. It provides a natural way of characterizing
the locations of the BSs, and thus modeling and analyzing the cellular networks from a macroscopic
view. Compared with the traditional model (deterministic model), modeling cellular networks in
terms of SG model is more suitable and general. SG, which we use as a mathematic tool, is
intrinsically related to the theory of point processes.

In the first part of this thesis, the background of SG based modeling and analysis of wireless
cellular networks are addressed in Chapter 1. Why do we need a general model of cellular networks,
and the motivation of applying SG to model cellular networks? The history and related works of SG
analysis on cellular networks are also introduced in Chapter 1. The basic knowledge of SG and
three most frequently used classical point processes (PPs) are presented in Chapter 2.

In second part (Chapter 3, Chapter 4), a Poisson point process (PPP) based framework of
analyzing the downlink heterogeneous networks (HetNets) utilizing fractional frequency reuse
(FFR) is proposed. Based on this framework, the tractable expressions of typical users' coverage
probability under both closed and open access cases are obtained. A tractable and flexible model for
K tier multiple-input multiple-output (MIMO) HetNets using the FFR technique, based on the PPP.
In this work, the authors derived the numerical coverage probabilities of different FFR and access
cases, and discuss the effects of main parameters on the coverage probability. These analyses can
assist system designers in designing networks, and evaluating new algorithm related to MIMO
HetNets.

So far all the analysis based on PPP needs to utilize the mathematical tool, the probability
generating functional (PGFL) of the PPP, which contributes significantly on simplifying
computations, the resulting expressions usually only involve computable integrals, even the closed
form expressions in some special cases. However, it restricts the channel of networks to exponential
distribution, which greatly limits the application of the PPP model. To break through the channel
limitation, a novel way of modeling cellular networks based on PPP is proposed in
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Chapter 5. It maintains the generality of the PPP model, and derives the closed form expressions of
coverage probability at a given distance of the serving BS.

The outline of this dissertation is:

Chapter 1 firstly introduces the background, objective of the SG based model of cellular
networks. The related works and contributions of this dissertation are presented. The fundamentals
of SG and necessary related content are presented in chapter 2. Chapters 3, 4 are two studies on
modeling and analysis of HetNets and MIMO HetNets utilizing FFR technique, respectively. The
results of these two chapters are derived using PGFL of PPP, which results in restrictions of
modeling cellular networks. To break through the restrictions, A new approach to utilize PPP is
proposed. Chapter 5 depicts how to apply the new approach to analysis of cellular networks. The
dissertation conclusion and future works are discussed in Chapter 6.
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The best solution to the spectrum saturation and bandwidth availability problems in wireless networks is to
adopt technologies that make the most efficient use of existing spectrum through frequency reuse schemes.
For example, in universal frequency reuse schemes, the existing spectrum can be aggressively and
effectively reused by all of the coexisting users in the network. This will lead to higher spatial spectrum
utilization and network usage capacity at the expense of an increased possibility of interference among
network users and of a reduced quality of service (QoS). In other words, interference is increasingly
becoming a major performance-limiting factor, and hence, interference modeling, management and
avoidance are the primary focus of interest for both the industry and academic communities. This
dissertation is concerned with providing mechanisms on interference modeling, management, and avoidance
to improve performance on both user and network scales. In particular, we will explore and provide
solutions to challenges due to interference in different scenarios and networks, namely in cognitive radio
(CR) networks, heterogeneous cellular networks, and multiple-input multiple-output (MIMO) interference
channels (ICs).

Chapter 1 presents an introduction to the interference issue of different wireless communication
environments, appropriate solutions and troubleshooting procedures of eliminating interference to improve
the user experiences and QoS. The chapter ends with the scope and contributions of this dissertation.

Chapter 2 studies the interference management issue in CR networks. In a CR network, the channel
sensing scheme used to detect the existence of a primary user (PU) directly affects the performances of both
CR and PU. However, in practical systems, the CR is prone to sensing errors due to the inefficiency of the
sensing scheme. This may yield primary user interference and low system performance. This chapter
presents a learning-based scheme for channel sensing in CR networks. Specifically, the channel sensing
problem is formulated as a partially observable Markov decision process (POMDP), where the most likely
channel state is derived by a learning process called Fuzzy Q-Learning (FQL). The optimal policy is derived
by solving the problem. Using our proposed sensing scheme, the CR network-enabled user can significantly
improve its own spectral efficiency and reduce the probability of interfering with the PU.

Chapter 3 deals with the interference challenges in heterogeneous cellular networks. A CR based statistical
framework for a two-tier heterogeneous cellular network (femto-macro network) to model the outage
probability at any arbitrary secondary (femto) and primary (macro) user is presented. A system model based
on stochastic geometry (utilizing the spatial Poisson point process (PPP) theory) is applied to model the

random locations and network topology of both secondary and primary users.
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A considerable performance improvement can be generally achieved by mitigating interference in result of
applying the CR idea over the above model. Novel closed form expressions are derived for the downlink
outage probability of any typical femto and macro user considering the Rayleigh fading for the desired and
interfering links. We also study some important design factors which their role and importance in the
determination of outage and interference cannot be ignored. We conduct simulations to validate our
analytical results and evaluate the proposed schemes in terms of outage probability for different values of
signal-to-interference-plus-noise-ratio (SINR) target.

In Chapter 4, we similarly present a CR based statistical framework for a two-tier heterogeneous cellular
network (femto-macro network) to model the outage probability at any arbitrary secondary (femto) and
primary (macro) user. A system model based on stochastic geometry (utilizing the spatial Poisson point
process (PPP) theory) is applied to model the random locations and network topology of both secondary and
primary users. Unlike the previous chapter that Rayleigh fading assumption is used to relax the difficulty of
addressing a closed-form expression for the outage probability, in this chapter novel closed-form
expressions are derived for the outage probability of any typical femto and macro user considering the
Nakagami-m fading for each desired and interference links. Some important design factors which their
important role in the determination of outage and interference cannot be ignored will be also studied.
Simulations are then conducted to validate our analytical results and evaluate the proposed schemes in terms
of outage probability for different values of SINR target.

Chapter 5 focuses on the interference avoidance in MIMO ICs. Interference alignment (1A) has emerged
as a viable transmission technique towards mitigating interference that can result in sum-rates that scale
linearly with the number of users in the system for high signal-to-noise power ratio (SNR). Three iterative
IA algorithms for the problem of joint power allocation and transmit/receive filter design in a K-user MIMO
IC are presented. The optimality criterion is based on the achievable sum-rate and the average per user
multiplexing gain in the MIMO IC. By allowing channel state information (CSI) exchanged between base
stations (BSs) and a central unit (CU), we design a feedback topology where CU collects local CSls from all
BSs, computes all transmit and receive filters and sends them to corresponding user-BS pairs. Note that the
local CSls at BSs are obtained from the estimation of the channel states during the so-called uplink-training
phase. At the CU, we propose iterative algorithms utilizing alternating optimization strategy to design the
filters. In most of the studies on the MIMO IC, choice of equal transmit powers for all user-BS pairs ignores
the essential need to search for the optimal power allocation policy; they do not take the full advantage of
the system’s total power. Thus, how to allocate power among all the user-BS pairs in the network based on
the sum-rate maximization strategy and under a sum power constraint is another key to this chapter.

Finally, Chapter 6 summarizes the conclusions and possible venues for future research of this work.
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Thesis Title
Impression Estimation of Short Sentences and Images Using Adjectives

Semantic association is an essential concept that is used in various fields such as artificial intelligence,
natural language processing, information retrieval, relation extraction, document clustering and
automatic data extraction. The work in this thesis focuses on developing a method which explores the
possibility to find the semantic association strength between adjectives and words.

The proposed method first queries co-occurrence frequencies of the adjectives and keywords, and the
lexical patterns (phrases connecting the adjective and the word) using templates and Google N-gram
corpus. K-means clustering method is then employed to cluster similar lexical patterns. The semantic
similarity scores computed by several modified computational measurements and the lexical pattern
frequencies are used for the training not only to classify adjectives into two classes (association and
non-association), but also to get the association scores. A two-class SVM is employed using vector
features including pattern clusters and co-occurrence measures to classify association and
non-association pairs.

In order to evaluate the efficiency of the proposed method and also examine the contribution on real
applications, we proposed two applications: estimation of the impression of short sentences, and
estimation of the impression of images. In both applications, for the first step, keywords are extracted.
They are then used to measure the level of association with adjectives. After obtaining the association
scores of keyword-adjective pair, a rank aggregation method, Borda’s method, which is used to generate
an acceptable ranking for a given set of adjective ranking list with each keyword is employed. Besides,
keywords and adjectives' sentiment analysis are also used to estimate their sentiment orientations. The
top na adjectives (in this thesis, na is 5) having the highest score and the same orientation with
keywords are chosen according to the estimated values. The main contribution of this method is to
design effective systems to estimate the impression of the sentences and images. We evaluated the
proposed approach from two viewpoints: fundamental performance of the semantic similarity
measurement, and the effectiveness of the proposed measurement in two applications. The evaluation for
association classification on 5,000 pairs of words shows that the average accuracy is 82.0% for
noun-adjective pairs and 78.0% for verb-adjective pairs. Also, we carried out subjective experiments and
obtained 3.0 (5 levels of measurement from strongly disagree (1) to strongly agree (5)).
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