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In the modern information age, personal computers have

become popular and more and more important in our daily life.

At the same time, Internet technology has been accepted
widely and the Web has made our daily life more and more
convenient, while transforming itself into a huge universal
repository of data and information on a world scale. On the
other hand, in tandem with the convenience which has been
introduced by the Web and the PC, users are suffering from
the problem of information overload, not only for Web
information, but also for their personal computer information.
The old problem of lacking information has been transformed
into the new problem of the difficulty of finding relevant
information in the jungle of information. Although search
engines have used many methods trying to provide accurate
search results to users, they still provide a lot of irrelevant
information and fail to discover some relevant information at
the same time. The main reason is that the current Web
mainly targets human consumption for browsing, selecting,
retrieving and merging, and the contents are not
understandable by machines. Recently, new technologies for
enabling precise and automatic machine processing such as
semantic Web and Web services have been emerging and
there are a lot of researches trying to apply these new
technologies to PC information retrieval systems. However
they address only problems concerning certain phases or
certain aspects of the whole life cycle of PC information

sharing. In ordernot to lose the semantics attached by them,

we need to consider about the interfaces concerning the
whole life cycle of PC information sharing from the
architecture point of view.

In this thesis, we first examine the information relevant
to a PC user and identify the problems and requirements of
current PC users' information retrieval system, and then
propose a semantic MyPortal based information sharing
system architecture which targets at helping people to
manage and share their PC information efficiently and
conveniently. It incorporates semantic Web, Web service,
P2P and multi-agent technologies to enable not only precise
location of Web resources to be identified but also the
automatic or semi-automatic integration of Web resources
delivered through different methods from different sources.

The architecture consists of three main components: a
““consumer” which searches for Web resources, a
* “provider" which holds certain resources, and a * * mediator"
which enables the communication between the consumers
and providers. All providers and consumers are constructed
as semantic MyPortals. A semantic MyPortal is an individual
PC that is enhanced with semantic Web technologies. The
semantic MyPortals form the basic information nodes of the
information sharing system. All providers and consumers are
constructed as semantic MyPortal which are individual PCs
managed with semantic Web technologies and formed the
basic information node of the information sharing system.
Each provider publishes its information through a RDF
server and describes its capability through a unified interface
which is called a WSCD (Web site capability description) .
The WSCDwhich functions like a semantic sitemap, and will
be mached with each consumer submits relevant search
requests each consumer submits based on user requirements.
The mediator is comprised of information retrieval agents
assigned to the consumers and providers and fulfils
information sharing tasks among MyPortals based on a the
Semantic Agent-Community-based P2P (SACP2P for short)
information retrieval method.

Some preliminary experiments on information sharing
among MyPortals are performed in order to show the
effectiveness of our approach. The experimental results have
shown that the basic functionalities of our system
architecture can be realized and the SACP2P method is
effective for reducing information load while maintaining a
reasonablely high recall rate in a P2P network structure.

The main contributions of this thesis are the concept of
semantic MyPortal, the unified information publishing
interface  WSCD and the conceptual architecture for

information sharing based on semantic MyPortal which
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enables automatic processing of different types of information
delivered through different methods from different sources.

The thesis is organized as follows: In chapter 1, we give
a brief introduction for motivation and approach of this
research. The introduction to new technologies for semantic
Web and Web services is given in chapter 2. In chapter 3, an
overview of our proposed conceptual architecture for
information sharing is presented. The MyPortal is described
in chapter 4. In chapter 5, the unified information publishing
interface WSCD is described. We explain the SACP2P
information sharing method among semantic MyPortals in
chapter 6. The evaluation experiments for proposed
architecture and SACP2P methodare given in chapter 7.
Related work is discussed in chapter 8 and the concluding
remarks are summarized in chapter 9.
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As the convergence phenomenon of telecommunication
area and Internet communication area is being accelerated
according to the rapid spread and expansion of Internet,
telecommunication service providers are faced a new
paradigm that the existing clearly boundary of wired
telecommunication networks, wireless mobile networks, data
communication networks and broadcasting networks are in
the process of being dismantled. Recently, the
telecommunication service providers need to develop new
business models and network architecture to cope with the
new paradigm. The term of Next Generation Network (NGN)
is used for representing the new network in International
Telecommunication Union’s Telecommunication
Standardization Sector (ITU-T). Recently, some leading
telecommunication service providers have plans or are
conducting strategies of migration their existing networks to
NGN.

In this thesis, an NGN transport network architecture
which supports end-to-end QoS of primary IP telephony
services and accommodates new converged real time
communication services such as IPTV, is suggested and the

feasibility of the proposed network architecture is presented.

The proposed network architecture has the following features.

The architecture enforces end-to-end QoS assurance through
a suggestion of adoption and expansion of DiffServ
mechanism to broadband access networks. The architecture
suggests new NGN core network separated from the existing
Internet core network in order to classify and process
valuable real time communication traffics of predefined NGN
services and elastic traffics of best effort services
respectively among the aggregated incoming flows in core
Therefore the enforces

networks. architecture

through the excluding of the Internet access traffics which
affects network utilization. The architecture enforces
differentiation services to the NGN service traffics through a
suggestion of adoption of the DiffServ over IP/Multi Protocol
Label Switch (IP/MPLS) mechanism in the NGN core
network. The architecture provides a consistency of
end-to-end QoS through a suggestion of class mapping
between core and access networks. The LSP topology of
NGN core maintains a tree topology according to the
pre-existing PSTN routes, and thus the transport network of
NGN core is able to sustain physical transport lines and is
expected to enforce qualities of real time communication
services with restriction of delay bounds. The architecture
provides Strict Priority Queue (SPQ) combined with Class
Based Queue (CBQ) over DiffServ mechanism. The SPQ
scheduling to the IP telephony traffics assures qualities of
primary IP telephony services.

In addition, this thesis suggests end-to-end service
performance objectives of NGN services and presents the
end-to-end service performances of IP telephony services
over the proposed architecture. It is presented the feasibility
that the proposed transport network architecture of NGN is
possible to provide an IP telephony service with quality of
PSTN grade through the example of nationwide NGN
deployment. It has been performed the following strategy for
NGN deployment applied with the proposed transport
network architecture. The first step is to define services to
be provided over NGN. The second step is to define service
performance objectives, network performance objectives, and
QoS policy of transport stratum of NGN. The third step is to
provide services to the real subscribers and to measure
performance metrics of the services over the implemented
network applied with the proposed transport network
architecture. The last step is to verify degree of end-to-end
QoS through the analysis of measured metrics with
comparison of the defined service performance objectives and
to validate user experienced quality satisfaction through the
survey of response of the subscribers who have used the
services provided over the NGN.

The proposed transport network architecture of NGN
makes a great contribution towards nationwide NGN
deployment of the telecommunication provider who is
introduced in the thesis. And the research estimates and
presents that the nationwide NGN applied with the proposed
transport network architecture is possible to provide IP
telephony service with quality of PSTN grade. It is expected
that the proposed transport network architecture and the
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strategy of nationwide NGN deployment applied with the
architecture could give proper guidelines for those who begin
to evolve their networks to NGN.
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Feature Maps
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Appearance-based face recognition has attained wide
applications during the last three decades. Applications
ranged from identity authentication, access control, to law
enforcement such as mug-shoot database matching. Existing
face recognition techniques such as eigenfaces, fisherfaces,
and elastic bunch graph matching, however, do not perform
well when the imaging condition of the test images is
different from the stored gallery images. Among these
difficult conditions, pose and illumination variations are
considered as the most challenges. The appearance of the
person is strongly affected by the lighting direction and
his/her relative position from the camera (pose). The
objective of this research is to develop robust face recognition
techniques against these two difficult conditions.

Due to the nonlinear structure of the face patterns
appeared in the high dimensional image space, nonlinear
projection methods are most appropriate to model face data.
In this thesis, self-organizing map (SOM) is adopted to
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replace the classical linear projection methods such as
principal component analysis (PCA) and linear discriminant
analysis (LDA) algorithms. Self-organizing map (SOM) is a
famous neural network model, which is able to learn the
nonlinear principal components of training data. However,
exploiting SOM for feature extraction of complex and high
dimensional data like face images has several difficulties: (1)
the recognition accuracy is highly dropped when the
viewpoint/lighting conditions of the test face images are
different from training data. (2) The traditional Euclidean
distance metric used to measure the similarity between input
pattern and neuron weight vector is not appropriate for face
matching. (3) The nonlinearity and the nonconvexity of face
manifold is further increased with sever pose and illumination
conditions, which requires several SOMs to model it.

In the first part, the problem of lighting condition variations
is tackled. Two different approaches are proposed to handle
variations in the lighting conditions between training and test
images. First, a simple but efficient method is proposed by
applying and analyzing different image preprocessing
techniques such as histogram equalization and gamma
intensity correction to enhance local facial features. The
proposed algorithms are based on the observation that frontal
face has different local statistics. In order to increase the
discrimination between classes, local facial features are
enhanced using region-based version of these preprocessing
techniques.  However, employing image preprocessing
techniques does not seem sufficient to overcome sever
changes in the lighting conditions.

To further enhance the performance of face recognition
system across illumination, a new modified SOM's learning
algorithm is proposed. Euclidean and Mahalanobis distance
metrics are first compared to select the appropriate one. The
appropriate metric should give small value between two
images in the same class despite changes in the illumination.
This metric used to measure the similarity between input
image and the codebook images learned from training
database. Since Mahalanobis distance takes into account the
covariance among the variables in calculating distances, the
correlation between pixels is taken into account. Therefore,
replacing Euclidean distance with Mahalanobis distance in the
original SOM learning algorithm is more robust to
illumination variations.

Since SOM model is used as a global feature extractor, its
ability to handle misalignment and pose variations is limited.
Therefore, utilizing local feature extraction methods seems to
be more promising. The second part of the thesis is focusing

on the design of a face recognition system which can handle

shift and pose variations. A hierarchical set of self-organizing
maps called hypercolumn model (HCM); which emulate the
structure and the function of the visual cortex; is adopted.
Since HCM 1is basically proposed to solve shift invariant
image recognition problems, we employed and tested it to
solve shift variations in the face recognition problem. The
performance of HCM is enhanced by employing two
modifications in its original structure. First, a variable map
size (2D, 3D, ..) in the feature extraction layer is proposed to
replace the fixed ones. Furthermore, the number of neurons
in each side of the map is automatically estimated from the
eigenvalue decomposition of the data covariance matrix.
Second, a shared feature map is constructed to replace a set
of neighboring maps in the feature extraction layer. This map
serves to absorb all distorted and shifted patterns and hence
increases the robustness of the system.

Finally, the problem of recognizing pose variant faces from
single frontal training image per person is addressed. We
introduce a novel feature extraction method called
self-organized Gabor features (SOGF) which is based on the
combination of Gabor filter response and self-organizing map.
In the proposed method, a generic feature map is constructed
from Gabor filter response of a generic training face database,
and this map is employed to represent any new face image as
a set of points (component-map). For each pixel in the face
region, a subset of Gabor features are extracted and projected
on a learned self-organized map. The subset of Gabor features
carrying high energy are selected where features at low
energy are discarded. In order to tolerate for out-of-plane
rotation, face image is divided into three horizontal regions
and features from each region are matched respectively. A
modular Hausdorff distance measure, which can effectively
exploit the output of the SOM topological space, is also
proposed to identify unlabeled subjects.
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DLEET 5L Bbh 2 HEEZIRRT HAMARRME S
NTHBEN, ZCE VT L2 —F ORI E
FHLERAH LN D TR LT, BALRBOEBA R
HHINTND

uhéﬁakbf AL T, B PUATERD

7Y (REREER) ITEENDHBEHEHECTZ L THRER
RO E K > -7 = VJEETE, 7=V IERICHY
HIDHAEORESICH A & 2 BEEEmE T LY
Ah, BELY, 2—F 777 A VEFALT2—F L
B D FRWNE R A BEERTT DM AMERBFIEIZONT
FLDHLOTHY, UTORTIHMOTE 5.

—Z, EHIL, [F—U—FAORICHET A HE
WEE A LR & D B X HE S - B R A
7L =Y X L (RWEA:Related Word Extraction Algorithm)
EREL WD, CEFOHGED BB DO HES A
SEDOTIEL TR D, RVEA X, HFESE T o AR O

WK B Lo B % BEE O MBI TR U 5 RUTRHED &
é.%—?—bﬁ%@ﬁ% B L CHET 2 HEEEZ T %
x%¢ﬁ6mm¢5awoﬁﬁﬁﬁﬁgf%éﬂmmMi

@@ﬁE%ﬁ% WCHIH T 52743 XA ThS.

AT, FHUL, RWEA &2 3 oS HAGIEICEA L TED
ﬁﬁ@%%bfwé.1)%b@$%%ﬁ6%@$%%%
HLU T UIEET 2IGHTIE, L<FHIN TS RSV

(Robertson’ s Selection Value) &9 BGEFEAfiEL Y
t RVEA OFSENREL, INHEMADLED L S HITHE
NAETHZEERALNILTWS. £, 2) AFva
— /U HES < Web BRFR TIE, B OO L S ER ENDH 03,
MRBFERITKR LT RWEA 2R LEA$T 2 2L T, =2—%
DRBEE B E D> TH, THITBRELT Web RN TX
HZEERMRLTCND., &6IC, 3) o4 rARER
Wikipedia Z{HMIR & 957 = VIEIETIX, D EOILTEN
DIIEDORWI T VIRRNEBLTE DL Z L 2R L TW

. Zoofth, RWEA 1L, FFEGERIHAMLE L SNDFE2 DG
RICHEAFRETH S .

=l FEE, BAMERBICHIROSZ D, iR
KDOWebT 4 L7 VY T2 O0DP(Open Directory Project)
OEEHEE - T a7y AV E LCHBAT S FiEE
BEL WD, 22—V DT v 7 ~—71EF#R%E 0P O BAr
BBzl ~s hfblL, ThEa—FTa 7y red
B, [FAERICARY S Ak L7z Web MEERAE R & O 2 L ¥AEIE
EEFHE L, FLEENEIC Web RFERETOEZ D, ER
WXLV, WORZANTHAEG COERBENM LT 52 &,
Bk 7 = VI Y, JAEZ = VIC ko> TRV LR
/oD LEMHERLTND.

PLEEF 21T, AFRs0iE, HREM OB 5D & Bl
AWM T AT AT XA EREL, 7 IEER
CHEEMHEZ VLT LT 52 OSHIZ YW TZEOH M
ZHALICTBHE L BT, P 22— 717 7 A LDFR
B LTHAT MBI R ERRLIZbDTHY,
HREV AT A EHET DL ZABRKEN

Lo, ARmsuEtEt (T%) O
O5.

W95 &7
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__________________________________________________________ N#EEE R LTZ, 1o T, U A MLAETERENSE
HPIINLES 2 D2 ENbhot-, £, BHEOW)
K pa Ivransa Zuhdi Pane Mo L EX L OIIHNEEEORE, AT v TE#E,

PR & 5 UfF MR 3835 (1)
RGO RM PRk 2242 H 23 H
AL X 4 Study on Bistable Prestressed Curved
Beam Toward Its Implementation as
Memory Device
AV =T AL A~DEHEHIEL
ToBRZZ EVEE Hh B2 B3 D BF4E)
mGHEZEE

(F &) JuUlRE #H & & B M E
(&l #) U U "R OE &
" N " 7o N F

WMXABEDODEE

Bl RERLER AT Y —OFEMIZIZ, MEMS
(Micro Electro Mechanical System) (2 & 2 WZEMEA 71 =
ALBERINTND, ZOAT=ANE, 2ODLEIR
R MHEBNCTHRRCTE, ZoRERERZEIV X2
TENTED, MEEHEMRIIZDOFD 1 2THY | i
DAH = AN E A AERIFECEEE XM TH Y |
FRZARE A T OISH~O BTN BBRER Y, F72, &R
IR S Y . BT (RS 34 4h (sl
BHE) Ol-bihFMOREREZ SO L DI TX 5.
IO, WEZEMBIMRZOISAHEIIELS . AEY—D
1EZMZ, RFAA vF, w4427 1 TA S (Total Analysis
System), T 4 A7 LA B v E~DIGHL MG TE
%, ABETIL, AEY —F+~OIGH % HEE Lz EEEF
gl LT, MUl e v U o v R e EE th G O R PERRT 217
R, RELREZB U CEOEMEARIET A Z L 2 BN
L UCERE L,

WL EMEE MR ORI, T [ E 2 O g7 m 1
NEWNBRESEEZTY A ML RERRRE L, 207 Y X K
VAE L IZESE Y Y = o M E E R 03K m & B
kL., ZEfby ) a v RE L, ) 3 & Ty
Uz OEEEERZFH L TRONEIC TR TN ) &
EAESRELOTHD, ZOTEHEIOERICEY, Bix
FEJE S, EHLDOBIRICED, Z OFEITHEIEAE/
(b8 R F-(C MO S) & VW 72 KRB RS EI (L
SH7VrERALOHEHEDLRNZ LMD AT —~DIG
FANRHIRETX %, R L= 7 0t R CllERE /12 45
L7ZBHBERNER TE D2 L&, THERTHLLIZ L,

T VANV RBEIC L DB EORLZENEZ DI,
Eu l e r BEMHE K/ 30X — 5B 2 UV CTRdT
E1Tolc, 7Y R MLAOE ALY | B2 oK) )%t
BEALOFHET R E R I Z2 R L, T OREDIT ML EEIC
YT B 2o008MELORT vy LT X)LV FX—%28

BRORAFy FICLERBEENRE 2 AAT D2 &b
N BRFORBEICIZTEE R TG A—FD—D L
Do

R ORFCRMEITIN T, BEREN 2505 LER D
D, B Ui R L v, B aIni, £, B#Hs
i ~DRENEIZ DV TRFTEAT R, ZOEEE M > 72,
ZOREFR., BIMBEDO AT v THOTbHhT R LF— DI
EEIT 52 LK BBl ¥ —& LV R L LE
M= R L — I L, BIEBEE ) ORRICE Z L2380
Mot, INEEBRT LI, BB RO b T
WZE <L Mmoo TRV, Wi 5 LB S it
FWVa, ko EREFEHRE T CIXREgETHY . B
ik, 1OV EOEBESBENSLEL SNE, ZOWLE
A% LT\ DERE D &R AT BTk, AFER T VT
N L DB FRARE L, ZNITHE D F oG
AEB L OWRGEEZ T e o 7,
BHEZORETV ) vt @bV arzTEe
L. MEMS 8ili#FIH LT o7z, MELIRER. &
B, T oR_RT HOWFTNOERE S &2 AV BAE THYRE
RHER OB ENE(R T~ TEER BB S iz, KERE
BN XL BHEEN A AW GAICE, Ay TEEIC 2
OVULOEBENLETH-T-, —F, AFFETH I
BT X7 S CREENT 2561 Tk, BRS8N LT
BENEBY, 1 0VLUTFOBEETAT v 7TEENTHER
SNz, T OBETEIIARMIEE /M Y/ -5 AR (CMOS)3%E 1
EHAWZRIE CRZITEAETX DHHOELETH D, Lo
T, AFRPBRE LT T HIC L 288 5 ux. CM
O S[a L LN FRETH D, HLWHFRDOAEY —IZ
ISHTTRECTH B LT B,

WMXREDEEFT

FEAEAE Y —MMEFROFFEMAIRE LTHEDILIAED
TWDN, BFEORHIENERA T Y —DT —F OPRFFF
BIERMOT =2 RIFA L LTI RS LTS ARV, K
XOEFL, BMOT -2 RAFEFEERT 88K AT Y —
DOEBLAZHIE LT, UNERHEW > AT & (MicroElectro
Mechanical System, MEMS)|Z X 2 W EMAEREICIER L7-.
ZOBREE, “o0REIRMEEL INHEE ) THERFTE, %
DEZEWREMENANZLVEVEZ LB TEDL LD
Thd. TNEFEIATLHEO T B REER, Sx5
DA DM ERGE & L, (ERUG Ik KOS 5 A Bl
WZCTEHAREMER S D 2 L, BLO, fEERGo A BN
K&, BT ERENEIE) & 721384 HEEE 3 oo
HFEOREREE DX IICHEKHFTE 27O FT AT
INA AEEERVED Z LIZHEB Lz, AgmsCi, 8K
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AEY —FF~OIGA%E B LI R & LC, iz
UV 3 S MR D RFIERENT 21T 72, GRER & BUE
FRMUTCEOEEEZRIELIZEE LD bOT, LIF
DR TIHAITE S.

B2, WEEMBMRE ERT 700N EL LT,
1 54t [ 7 G OB A N B 1A N SR 727U A L&
HBEBRLE. ZOTVARLRAEEZY Y arvH#HTLLELT
BT 25 EL LT, HERY Y a U liEERORE
EBAL L C b ) a UlEA TR L, v ark D
el U 2> OBMERREZEZFIH L CRO NI E
JERE N Z R AESE D 2 LB RE Uiz, A& LIZiEME IO
TERIZ R, ZI3EEL, B L2BRICED. 20Kk
IXHAH I &R /Be b4 / 4 5K 5% (Complementary Metal
Oxide Semiconductor, CMOS) % F 7= K #1545 15 0] 1%
(Large Scale Integrated Circuit) 7’mt A& D@#EAMED
BWZinh, AT —~OIANRMEFTE 5. KRiFET
VR L7 0 25 & A ClllENE & 7 5 L7 ih
BEVRCEDZEEFEAELT.

B, VANV ABIZLDBMBONLZENE, E
ul e r BB L R/ bRk L X — R 2 F O CET L,
W EVEDFEBU MBI HEIERRF, 72 b NI Z ERE%
TR D ATy TEHEICET 2 =3 F—%OMRETE
A ZDERZENE. ZOMFFREEZRNT, S
DEREN SR, RT3 b )L 0L s B

ZEHL, 27y TEEDO L EVWMER EZERNICE 2T

5202, CMOS BRI CARBICHAETE A EILEF10 AL 1)
TAF v TEMEEZ EHRT H0OBE R E LT, 7o
TIINZE AW EIRR L, FOELEIE L. FEE 15K
W, BREY TR & Uit b @22 5B BRI L 551
ZakEh, ARIEL, WLREREO AT v TEHENAETH D
TrERFEIHLE. —F, ZoFXTIE, KA R ED
BIEN ATy TEIEICKLE L SN D Z &2 LR XU
WRIZEABENBRL, ZOEEL CMOS FEFEEIIK T3
A EEDLOEESTERVL, FEEOBATHEET D
ETHDEHW LIz, &2 CTEEIL, AU CEHEM L7
WrikzEAWT, ATy 7TEIED L & W EBRE) ) 2 KR S &
LERENEICOWTIREZ N, BHEOR ;Y THhoizb
BTN X —DFEEEZ MHITIVULREE = kL X —% LY
PRI JEMz FNF—ICERTE, BRELTLEVE
EREN ) 2RI CTE D L OfEmIcE o7z, ZThEEBTHIC
1%, BREN ) 22 oI TR E <, mEc M- T
INEL BB SEIZ VW &, £ LTI oISy
FaRESELHEL LT, 7o Tk 5EHE %
MELL. T T B LR35, #MEL, 10
AWV RUTOBEBLETAT y THENRTE L L EEFEL
7.

DL ISR Y, EMOREREFED /72 A%
PEAER AT Y —OEEBLZ HEE L, MEMS Hfffic K - CHEEL

TX 2HEM N RREED R T WL EMEZFINT 5 2
EERRL, BAREMR AR E 2 CRLZEIEZ FREL T2
bOTHD. ZiuL, #HlceAe) —ORIHICERT 5 b
OEWEEN, BFT A ATZLEOMEDDEETHD.
E-oT, M%) O UET 25D L0 5.

K CZ = N )
AL EF T U MR 384 5 (T9)

ARG ORA ER 2242 A 28 H

AL A 30 4 PNIVARET T A~ % Bz ) kL
T & % SUE KRS A R AR R o B
%

A AZE B

(F &) JUNKRZE & & B # E A

(& ) " " " B E §

N i n M H BE M

MXAHNBEOEE

G R D RIR RIS RITLEY, BRI 134t
2OHLPLHTIEHINTWS. EREEIEOMEIEILT
A ZADOWHMBIZ K 2 @ERIE - mEEEkIic k- TR
LTC&7z. —J, BRE y Folil, BERoZEuisE
BRAREME BB AERC BIE) & 48 < . > T RC AL & (KR 5
7=\, BIRBIOBM 2 VW5 & & B ICERI AR 2 /)
ST 50, B L LT Cu s, Mg & LTIRFHEE
RENEASND L)oot BEEKFERLT D20
I3 A Z ARSI L OB E A K T2 08N D D
N, THETICHELY REZABEFEREIHAE I TND
WHEDL BT, IR KFEERLSHEE 2D & T
MENTHWD., ZoFERHEE LT, BEOZEIC L DEH
BRI E CMP 7' 1 & R Tl % 45 5 IO 808 BE DR RF 0D
WISEASR D HIVD MR, RO LB RO D A7 53,
RN, ARWLIRIE 78 &4k 2 72 PEASEIR X5 2T
biLs.

R OBEZ RS D728, AFFETIXT R 3 HEAR
FiclEiEo o nEEN LS T R EA S ILER
FEREAEIEOBRR 21T 72, BEREE, CVD 7T X
~HCHEIH A &0 E L TR TO T VDAL T
IR DERREIT, WG & L CoT /b & BEskl &
LTCOTPHNERBR E~EHRF ST L0 HTETH
5. AT, ZOBREREOEZ TR, T74bb
OF 7R T O, @F /i1 Ok, @7 ki1 Ok
O, OZFLEROKREE TN ENHIET 5720
FEBR - mE AT o7z

AET 6 ENOHR SN TV, H1ETE, BEET
IR SN TV AR EREOR I & T OBEEHA L
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AFFROBRIZRLTND. 82,3, 4ETIX, Tfnt
JRLFDERL, ik, NEEOHFLEDONTHERTND.
HHETIXT /T ERSIEEFERBEOIERM L 20
PEFHIZ OV T, % 6 B TITANIE DR & A% DOifE %
RLTWA.

EW2ETIE, 2T F AT T 4 T L—Y—H
TLEEZHAWTHE L7=77 X~ CVD ik 5/ ki T-&
BEBROFEREZ R LT-. BERIRMY, F/kiTix CVD B
FOWHEIC X VN ET 5. CVD R EN KI5 TU1
IR DB 2 0.08 s 20D 4.0 s OFIPE THIHT
52T, 7 I RA DOV A X% 1.3-26 nm, R E % 10°-10"
cm? OFPTHIE CE D L ER LT,

W 3ETIE, 77X~ CVDIETARENZT /hiTD
W EROM R 2R Uiz, R P IcT R
WBEICA A VPN EHERINTH D, IBRER LA E
EHWD Z L2 Lo TEFFIZF 2R 2 A 4 Hii
XV EEEE 67 cm/s UL LTI MICEEINETE L L &
R, —0, BEFHASVAKEEAWESAE, R
FITFEA 7 B CBIKEN I X 0 6-9 cm/s D& THAR S
MICHIECTE D Z & AR LIz, F-HREMZRE L TR
IEZER SV AR E AW, BT b idst )y
[~ 9.8 cm/s THE S, -/ Kiv 3 RocmesHil A
RETHDHI EERLT.

4TI, vATFAr—FF X< CVD AR L
T R DEMADOWEZN TR - SR 2 E LIFE R %
R UT2. BN 100 % & 72 D/ N T R A 2
BIFEL, @HAFIE EEIci T 2) ) R 0BE~D
WEEAREZ /NS TEX D20, T/ K FHEE RIS 7 A
TERE D 5 (5L ETH D5GE, HARWRITIB > T2F /K10
TSN ERK 100 BN ERTE 5.

WH5ETIX, 24 FECHONIEREEZIEICT / hi+&
B L IVE R BRBEOERL & W PERE 21T - ISR &2 o8
L7=. {RIEZER SV 2B E AW -5E, 297l 56 LA T
TIEED Y o 7 RITZEARICH £ 0 AEFEET 10 GPa LIk
ThdZ iR, —F, BERH VAKEE WY
G, ZEALEN 38 %D 81 BFE TREL 2D EY U TEN
14 GPa 775 0.8 GPa £ T/h&< 2B Z &R LTz, IR
MEZSFH SV AR T, ST SV A S & bR
X 25-10 %M L4252 &R LE. LED X S, EE
ER A OVARBEEAND Z & T, 224K 4-60 %, HiHER
1.4-2.9, ¥ > 7% 10 GPa LU LT/ K+ 5B L IVERFHE
2RI D = L ATERTh L=,

%6 FETIIAMIEIZ L » THE LN RIS OV GRATZ,

MXHEDEER
FAREAT O R AR TR, BB BRI (AL
KOHHWLHTFTHEM SN TS, BRI OMERELT
A A OBHMEIC & D mERYL - EEBIEIC Lo TR L

TE7z. —J7, MYy FOMML, EfRoZE IR

RS B3 IE (RC ¥BIE) 27 < . §E»> T RC BIE AR 5 7-

DI, ERPLOBA 2 VD & & HICERERZEZ /NS

KT B0, Bt e LT Cu 2, Mg e LTERFHESR

BEANEA XD L9l o7. BREIKHEERILT 272012

I A ZfUEREEIC L CIRBE 2K T 0ERH D3,

TIVE TITHEA R ZAVBRFERERHE I TNDIC

L b BT, WOREE, IROKFHERICAREEC /2D &

THIENTWS., ZOFERKE LT, BOZAEIZ LD

FHERA L ACFREATEE 7 1 22T 215 5 I O KR

FEDPRFFDOWMNLA KD HILD 5L, WD ik 5 2O IR

DRI BT, FWIHEWE, (KRN Chk~ ZetpbE N Bk &

NHENREFTHND.

Ak, LR oOREE R 572, CVD(Chemical
Vapor Deposition) 77 X~ Tk B 2 2451 L TKAE
RTOTTANDER « F /R DOEREIT, T/ Kif
EEA LIS EREBREOERIEOBR R E1T - 124
REeFLOEHLOT, UTOREZHELNIL TS,

(1) 77 X=HTF R3OV BLOREIC LV pkE
T52 L, BLOCOD RENE 72 ST R
IRED IR EHEEFR % 0. 08-4.0 s O#IPH THIME
HZ LT, FIRADOY A X% 1.3-26 nm, BEE
% 10-10" em® O THIAITE D2 Z LA R LT
5.

(2) WEBMMEICT R ric@B< xEics A rih s
HEKNTHD. BEEFH NV AREERNDZ &
WX o TA A AT K DT 7 R O3 FE il
A TER L.

(3) F 7KL DFER~DOUENF - Wk R a2 WE L,
INEEZNRAY 100 % & 72 DE/IND T/ Rt A X3
TETAHZE, BLY, & AFHEIEE@mEPICE
2T KA OBE~DILBEELE L /NS TED
W, F R YEEIR 03 T ATEERR M 0 5 fFLL BT
H DG, HTARITH > T2F 7 KT O =5
100 YPEBTEHZ LZRL TS,

(4)RIEZER SV A &2 W5 2 & T, 22715 4-60 %,
WREE#E 1.4-2.9, Y 7 10G6Pa LL LD, ik
WEXHET LT /R EA Lo IUERBESR
B2 ERS 2 Z LIRS LTV 5.

DL RS 2SR L, BARHBERERIE N O £ JEFd it
RAofkir e LCoF /i E &8 LI LA BIKFEESE
ED 77 X< CVDIZ X DERIEARE L, 1ERICRV
MR E DI EEBEOFE A2 iR LIz b DT, BFTAN
A AT HMES 2% TH D, Lo TRRUIHE (T
) OFAGR BT D LR 5.
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K EN A

LR EFEF U MEE38 5 (EF)

RGO RM K224 3 25 H

PTG C R 4 Algorithms for String Data Classification
(XFHNT =2 3T VT Y X D)

mGHEZEE

( &) JuUlRE # & 1 B E ¥

(@A) U U WA &
" " ice C N S AV
" N " W H Kk

WXARNBEDODEF

HHBEHMOEREEZERE LT, 7FA N, BH W
1B, B EEFEERT —F DREICERSNEREIN
TWa. T—208E, Tnoo7—& 28I LRI
BT A0 T, BT —FHM, Mz ALozhE
{72 IR IGHTE 25N TH 5. BRI e KT
NE45H, T—% Ok KFBICHIS Lz, LA
MW7 TR ZHSNSL T A2 Z LITEERHETH
5.

FHEE LTRSS T 2ITE S oEHE, bbb, KED
FHN & BT LM TE D ABIETIE, OIS
B, XFFNT—F OGFMEE R -T2, FRS, (DEARfT =
DT O DSLFHN I — 2 VB DOBHF, (2)3CF5 Lo
BEVEEFIA LB LABEFIEORSE, QRBET —%
4D 2O DRRE T LAY X AOBRE, O3 ODiRE
WZERD ARATE.

(1) DFE T, Variable Length Don’t-Care (VLDC)/X % —
NZHEED L CFEHN T — R BT \CBR%E L. Bt & 5
BUL, 7—FICTOMEINTVERIA LIz R Ik
THY EWEEEZ M CT& 5. Support Vector Machine
SVMIE, &b I<FHIN LT E 0B FILETHS.
SVM % L7817 — 2 5 3 5356, N CIEsCFaI 0 —
FoL LT S SCFFIM O BRI 2 R T A i
208, SVM D5 FRE L Z O SCFHIN A — R /AT HR < RAFT
5. REFFETIE, #EKD n-gram B — R0 H A — %
NP ND R — RO Bk E 725 VLDC /3% — Uk
WERL, ZRIZEDWEIFHI—RVERB L. F
72, G2 bz 2 2O TIN5 Hil VLDC /X7 —
ERRMCHET D00 T — G LTV X 8%
B L7=. &618, FHEHERIC X Y BfFEO I —xiTxt
T HEMMEE R LT,

@Q)DOBETIL, 7 —ZITHNIET D BB IS < #ifi 72
U FIEL B Lic. Bl Lo, 7L iEmafl
HEFIAT O HBFEFETH Y, AFIZELD TV OfM 50
LWL RT— X ORI ENTH D, RFIE T,
FHNT —Z BT D TREME] L0538 LS A 12
L, Zha X545 EoRERRE A CcERb L. £

RKET =P RERT — X AT BT 50EF
EERER L. S5I12, ZOFEE AL ORBEIC
AL, ToFMEERLE.

@OBETIE, T, BEMEHEDOZDOIFS EOH
BEMREET 2T LY X L& L. [EERE
fREFR T 5121L, T4 E T Compact Directed Acyclic
Word Graph & MHE 5T — ZHEER AV LTV, R
WFETIE, RSN ESS T VT Y XL EFFE L.
ZOTNITY ALTIBEET NI AL LHE_EAEY T
HDERFICEETH D Z ENERITRIN TS, KIZ,
CEFIOFREEEEED 2N - W BRI R 2 20N 72 T
N Y X NEBHSE L. RENRREE, &b A4 RIS
BEOOLSTHY XTI —F NV ELTHLEMTH D,
FRICSIFINED ZRICHH L-REME2 T 5. £ 2T,
A FECTIE TN E O LS THIN, Wb L2856 O
LHEREOBHEZNRAAT I T I X LEZFFE L.
IR RV IREIREEY — RNV DR E R SR TE D L
DHFTED.

ARRGENL, XFHNT — X xR ET 5T —Z P EOME
WZEUD MR, & DT OFMEHAN A B Uiz, #ilft & o
HIZBWTIE, BEDO/RZ — L0 RIS VLDC S %
—UIEER D LFHN I — RV ERB L, TOFIMEERL
fo. BEHZR LRV, T4 HICRET S TRE
Pl EWO R EFTICEREL, ZhicEkSnWeT—#
DHEFEABRELE. BT, ZOMHFITRNT, KK
F=ZE2W I ORI T L TY R AEZFEFELTNS,

MXHEEOEE

Web Fo@ifditdic=o—2, 70y, BFEWK, A—/L
T A TRRENOETLET — A TR E, fxlT
X2 NF—ENRKFTREIER - BRiSNLTWAD, Zh
5OF— X EHMNIERT 200 o—2 L LT, T
XA MYHEICET DEDNEAITOR TS, T A b
SEIE, THRA M LTZEORE - NAIS LT ~L
5T AMBETH D, A—NT7 a THERIREIZBW T
XA LO BERHHEIROMNI N 2H CTH H 08, Z O
X, ARLSIFEANRBEND TRV EAFET D FME &
2D LENTED,

AL, 7HF A NERHR D CFOHE & RIS
O ICFHIT — & S FEO BB ELY M A, Fhfize Loy ER X
O E S EOENFNORED S & THORYHETF
EORBZHELEZLOTHY, UTORTIHETE 5,

BT, CTFHES IR 2 K555 XA 0 BgE %
EELL, TRICESW-HE7e LABETEEZBRRE LT
%o ANAHHICET 2 BEFIISEE, Fx Db 2 —Y R T
A I AEMRBEDRETT RAy 7R FEREZ, 2ot
L, AT, XTI 2 MEEMmIC RSV M A
DFEERELTCND, 7, 5AONELTHESSIC
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BT S OES LFHNEEROES L TER SN D FRMEBER
BEAL, 2 O 3TH w OREEE w OFTERT 5 IA
RO ERLHERIC - BN EDOR SFIZHE SN TERL T
W5, RIZ, ZOREEZRAWTLFINT —Z O T
Bl e AR I L FERNRDITGIAT DA 2 Ly FE & 12
ELTWD, DI, INET v TERARIZEIT D AN
OB L, BEMOTEE L UImWEER S
N6 EERLTND,

BT, REEHET LI XLAOFEICHET LTV
%o BEEZRD DI DICHLERFEMEEORE, HKIC -
W/t DR E O, BREFAZHELZD LE2KET S
ZETHRILEHETE D, HEFAIIATIOY A KTk
B U 7= F5RE) & FEI CRESE T X B8, HIEEARE VL EWD
HMBEER L TWD, AIFFETIE, Kasai 5 (2001) DFikE
\ZED X HERFEAOKE] 2 B2 R EERCA Ot L, & FME
BOWRE, KRR - B NEORIERET LT LTY XA
FRBLTWD, ZOR, @E ThiuIEEREY v 7 Hil
OEERMIEL 2B, K7 ITY ZMIZnzE Andic
HAETE 2, £, BEREFAZAWZT L IY X4 LT
L7ZEBRIC LY, SR CTR<EMICBE L THaRNT
HHZ LERLTND,
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Mathematical expression is an essential part in scientific
and engineering document images and thus its conversion
into an electronic format is an important task. Recognition of
mathematical expression is the main process of the
conversion and consists of two parts: symbol recognition and
structure analysis. The first part is necessary for recognizing
each symbol image by OCR approaches. The second part is
necessary for representing and understanding the spatial
relationships of the symbols recognized by the first part.

Structure analysis is not a trivial problem even if all the
symbols are recognized correctly. Symbols in mathematical
expressions are arranged according to subtle rules for
representing mathematical

specific relationships. For

example, the relationship between the symbols “a,” is
subscript while the relationship between the symbols “a?” is
superscript; that is, the same symbols convey different
relationships. Unfortunately, the arrangement rule depends
on each document and thus is not obvious. In addition, the
two-dimensional structure of mathematical expressions is
often complex. For example, several big mathematical
symbols (e.g., summation symbol) may accompany small
sub-expressions around them.

In this thesis, we proposed a system to analysis the
structure of mathematical expression. As noted below, this
system contains three steps: (i) baseline specification, (ii)
parent-child determination, and (iii) spatial relationship
classification. The main contribution of this thesis is to realize
those steps by statistical classification methods and evaluate
the methods through experiments on very large databases,
called InftyCDB-1 and InftyCDB-2. After the introduction of
Chapter 1 and the database specification of Chapter 2, the
thesis is organized as follows.

Chapter 3 is devoted for the first step, where we specify
the baseline for the expression. For example, in mathematical
expression “a®> + b,”, the symbols “a”, “+”, and “b” are
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classified as baseline symbols and the symbols “2” and “3”
are classified as non-baseline symbols. An SVM-based
classification method utilizing context information has been
proposed for this step.

Chapter 4 is devoted for the second step, where we
determine the neighboring symbol for each symbol. In the
above example, “b” is the neighboring symbol for “3”. This
neighboring relation is called parent-child relation. In the
example, “b” is the parent of the child “3”. This relation is
determined by another SVM-based classification method
utilizing several features of the positional relations.

Chapter 5 is devoted for the third step, where we classify
the spatial relationship for each parent-child pair. There are
five classes of the relationships: horizontal, subscript,
superscript, lower, and upper. The relationship between “b”
and “3” is “subscript”. For this classification, two methods, a
Bayesian quadratic classifier and an SVM-based classifier,
have been trained and evaluated qualitatively and
quantitatively. Those simple classifiers could achieve 99.5%
and 99.8% classification accuracies, respectively, by a large
number of the training samples of the databases. The
experimental results also indicated that document-dependent
processing on feature extraction is necessary for achieving

those high accuracies.
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Krylov subspace methods based on Lanczos process are
often used for solving linear systems of equations with large
sparse matrices which arise from realistic problems.
Conjugate Gradient (CG) and BiCG methods are based on
Lanczos and dual Lanczos processes, respectively.
Furthermore, CGS and GPBiCG methods are typical variants
of BiCG method. It is crucial that iterative methods have
safety convergence and high convergence rate. For BiCG and
CGS methods, initial shadow residual can be determined
arbitrarily, and safety convergence and convergence rate of
these methods are affected by determination of initial shadow
residual. On the other hand, for GPBiCG method, two
acceleration parameters (, and n, minimize residual 2-norm
for safety convergence. However, the popularity of GPBiCG

method has diminished over time except for context of
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limited field of analysis because of instability of convergence.
Therefore, our research devised three main refinements
to remove the instability of Krylov subspace methods and
verified the effectiveness through numerical experiments.
In the first refinement, we considered on determination

of initial shadow residual r .. Hence, we devised new

0
determination of initial shadow residual r; by using

transpose of coefficient matrix. In numerical experiments, we
used BiCG and CGS methods for verifying the effect of our

new determination of initial shadow residual rz;. BiCG and

CGS methods with our refinements could converge smoothly
and reduced their computation time.

In the second refinement, we put an issue on the
determination of two acceleration parameters {, and 1, from
minimization of residual 2-norm in GPBiCG method. Then,
we proposed GPBiCG based
(GPBiCG_AR) method. In this method, two acceleration
parameters {, and n, are determined from minimization of
associate residual 2-norm. As a result, GPBiCG_AR method

has safety convergence compared with original GPBiCG

on associate residual

method. Moreover, GPBiCG_AR method converges with less
computation time compared with GPBiCG method.

In the third refinement, we considered on 2-term and
3-term of recurrences. We proposed Intelligent variant of
GPBiCG_AR (In_AR) method, and verified the convergence
properties. For In AR method, computational cost was
reduced by switching 2-term and 3-term of recurrences.
From numerical results, we could verify that In_AR method
can converge with minimum iteration numbers and minimum
computation time compared with those of GPBiCG and
GPBiCG_AR methods. Finally, we could conclude that our
refinements for Krylov Subspace methods based on Lanczos
process is estimated to be successful.
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Field programmable gate (FPGAs) are

reconfigurable devices whose functions can be changed after

arrays

fabrication. Common lithography masks for FPGAs could be
used for multiple designs, while application specific
integrated circuits (ASICs) require specific lithography masks
for individual design. They can be lower cost implementation
than ASICs for designs with small production volume,
because a cost of making lithography masks is often
expensive and the cost is distributed to products. On the
other hand, they are available to use immediately after being
reconfigured in a few minutes, while ASICs need fabrication
for individual design, which might take several weeks. For
these reasons, they could be adapted for designs of
prototypes or products required to be developed faster.
LookUp-table(LUT) based FPGAs are
architectures for recent FPGAs. They are reconfigurable with

popular

LUTs and programmable interconnections. An LUT is a
programmable circuit which can implement any Boolean
function with a certain number of inputs. Because LUT-based
FPGAs transistors  for

require extra configuration,

performance and power consumption of them tend to be
inferior compared to those of ASICs. Given a register transfer
level (RTL) design, computer-aided design (CAD) tools for
LUT-based FPGAs determine every interconnections and
functions of all the LUTs in a target FPGA, which
significantly affect performance and power. Thus, CAD tools
for LUT-based FPGAs are required to implement designs
with good performance and power for a target FPGA.
Furthermore, they are also required to implement large-scale
designs in short run-time, because LUT-based FPGAs are
often used for prototypes or products required to be
developed faster.

Technology mapping for LUT-based FPGAs plays an
important role in CAD flow for LUT-based FPGAs to
generate high-quality circuits, which is a process to convert a
Boolean network into a functionally equivalent network
comprised of K-input LUTs (called LUT network). Existing
delay-aware technology mappers firstly minimize depth (the
longest path length). They secondly minimize area (the
number of LUTs) or power. Because technology mapping
problem to minimize area or power corresponds to NP-hard
class problem, heuristics are likely to be necessary to
generate a depth-minimum LUT network whose area or
power is minimal. Recent technology mappers take a
three-step approach. The first step is cut enumeration which
enumerates many or all the cuts. The second step is
depth-minimum DAG (directed acyclic graph) covering which
generates a depth-minimum LUT network using the
enumerated cuts. The third step is post-processing which
recovers area or power with keeping the same depth. There
are rooms for improvement in existing cut enumeration and
post-processing,  while  polynomial  algorithms  for
depth-minimum DAG covering have been proposed. This
thesis presents two contributions for cut enumeration and
post-processing applicable to large-scale designs.

The first contribution is having proposed two algorithms
to enumerate cuts in short run-time. Recently, the maximum
number K of inputs of LUTs for LUT-based FPGA has grown
from 4 to 6. If K grows larger than 7, the run-time of cut
enumeration might be significantly long. Existing
state-of-the-art algorithms for cut enumeration are based on
bottom-up merging that calculates Cartesian products of the
fanins' cuts for each node. The number of cuts is much
smaller than the size of the Cartesian products in most cases.
Thus, the existing algorithms are inefficient to enumerate all
the cuts. Furthermore, the number of cuts exponentially
increases with K, which makes the run-time of the existing

algorithms much longer. Several algorithms to enumerate not
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all the cuts but partial cuts have been presented, but they
cannot guarantee to generate depth-minimum LUT networks,
and tend to disturb area or power. This thesis presents two
algorithms to enumerate cuts; an exhaustive enumeration
algorithm and a partial enumeration algorithm. Both of them
are efficient, because they do not employ the bottom-up
merging. The exhaustive enumeration algorithm is more
efficient than the existing algorithms to enumerate all the
cuts. The partial enumeration algorithm selects cuts with a
guarantee that a depth-minimum LUT network can be
constructed. The experimental results show that the
exhaustive enumeration algorithm runs in practical time for
K=8 or K=9, while a state-of-the-art algorithm to enumerate
all the cuts fail to run in practicable run-time. If a little penalty
of area is acceptable, the partial enumeration algorithm is
valid to run faster than the exhaustive enumeration algorithm,
while keeping the minimum depth of LUT network.

The second contribution is having proposed an efficient
heuristic to reduce area or power of LUT networks under
depth constraint. In depth-minimum DAG covering, recent
methods generate an LUT network with considering cost
flow of each cut, where cost flow is a heuristic metric to
indicate how good a cut is for area or power. At
post-processing step, area or power of an LUT network is
recovered with keeping the same depth. Some methods
recover area by iterating depth-minimum DAG covering with
modifying cost flow of each cut using the structure of current
LUT network. Because cost flow does not have direct
relation with actual area or power, they might fail to find good
LUT network. Other methods recover area by iterating local
transformation of LUT network. They iteratively extract a
subgraph in LUT network, and re-map it with fewer LUTs
with manipulating Boolean functions. They tend to consume
long run-time, because manipulating Boolean functions with
large number of inputs is time-consuming. The
post-processing presented in this thesis recovers area or
power of LUT network in short run-time even for large-scale
designs. The proposed post-processing generates a local
optimum solution, by iteratively removing LUTs with
considering actual area or power reduction. It runs fast
because it uses only structures of subject graph and LUT
network  without manipulating Boolean functions.
that the

generates depth-minimum LUT networks with smaller area

Experimental results show post-processing
than a state-of-the-art depth-minimum and area-minimal
mapper,, or depth-minimum LUT networks with smaller
power than a depth-minimum and power-minimal mapper in

short run-time, even for large-scale designs.

The proposed techniques are valid to generate good LUT
networks in short run-time for large-scale designs for K
adopted in current FPGAs. They generate good LUT
networks in practical run-time even for larger K, while
existing technology mappers might fail to generate LUT
networks in practicable run-time for such K.
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Most systems are nonlinear in practice. The identification
of nonlinear systems has been an active research topic.
Nonlinear dynamical system can be described with many
forms. As a special case, Hammerstein model is the most
widely applied nonlinear dynamic system, for example
distillation columns, heat exchangers and continuous
stirred-tank reactor (CSTR), etc. It assumes that a nonlinear
system is divided into two parts: the static nonlinear part and
the dynamic linear part. The Hammerstein model consists of
a static memoryless nonlinear block followed by a linear
dynamic block.

The main object of this study is to deals with the problem
of identification of Hammerstein model. In this dissertation,
we use three different types of data to estimate Hammerstein
model. We can give the effective consistent estimates by
using the data in time domain, in frequency domain and in
wavelet domain, respectively.

This dissertation is composed of five chapters. Contents of
each chapter are briefly described below.

Chapter 1 gives an introduction of system identification.
System identification deals with the problem of building
mathematical models of dynamical systems based on
observed data from the system. Identification of linear
time-invariant system has been a mature technique. It is an
important task to identify the nonlinear systems. The
structure of nonlinear system can be specified as a
block-oriented model, such as Hammerstein model, Wiener
model, etc. We can estimate the parameters of Hammerstein
model using some methods.

Chapter 2 discusses the identification of Hammerstein
nonlinear ARMAX model through the recursive least squares
(RLS) method and the subspace identification method in time
domain. The static memoryless nonlinear block of
Hammerstein models is considered as the sum of some
known functions, the linear part is described as an ARMAX
model. of the QR and

By means singular value

decompositions, order of the system can be determined. We
can identify the system by using the subspace identification
method and the recursive least squares method. We compare
the simulation results of the two methods. The subspace
identification method is better.

In Chapter 3, we describe to estimate Hammerstein model
using a subspace identification method in frequency domain.
When the static memoryless nonlinear part of Hammerstein
model can be considered as a polynomial with a known order,
the linear part can be estimated as a multi-input single-output
(MISO) system with the subspace identification method using
the sampled input-output data in frequency domain. The
coefficients of the nonlinear part can be estimated. The
estimated linear part is a nonparametric model.

Chapter 4 proposes a subspace identification method to
estimate Hammerstein model with wavelet multiresolution
In this

structures and subspace identification method are introduced

approximation. chapter, Hammerstein model
first. Then the wavelet transform and multiresolution analysis
are described. The relationship between the filter banks and
Daubechies wavelet is given. Therefore, when the static
memoryless nonlinear parts of Hammerstein model can be
considered as the sum of some known functions of input, we
can use the orthogonal wavelet as the base function, and take
the nonlinear function expanding to wavelet function with
different levels. In other words, by the discrete wavelet
transform, all signals are changed into the wavelet domain’
signals, including input, output, and disturbance signals. The
linear part is described as an ARMAX model. Using the
numerical algorithm for subspace state space system
identification method (N4SID), the system matrices can be
estimated. All coefficients of the nonlinear part and linear part
are obtained by a model transformation. The simulation
results show that the wavelet multiresolution approximation
method is effective.

Chapter 5 summarizes the results obtained in this study. In
addition, some future research topics about this study are also
mentioned.
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As evidence from the recent and rapid growth of 3G
cellular phones, wireless LAN, RFID tags, ETC (ETC:
Electronic-Toll Collection) systems and so on, there are ever
increasing demands of high performance, small size, and high
speed microwave devices, circuits, components to meet the
existing and future demands of wireless communication
systems. Many wireless standards are emerging recently, and
the seamless flow of the data needs multi-band multi-standard
wireless transceiver in deep submicron CMOS technology in
the future. Design of the wireless transceiver is extremely
important because of the ubiquitous nature of the wireless
communication in the modern work, and on the other hand, it
is extremely challenging because many trade-offs between
power consumption, cost, noise, gain, linearity and so on need
to be considered in the design flow diagram. In this thesis, a
new design methodology of the sub-circuits that can be
integrated to realize a multiband or ultra-wideband wireless
transceiver are proposed, implemented in 0.18 um CMOS
technology and a few of them are successfully tested.

One of the major challenges in realizing a multiband
transceiver is to implement a local oscillator that generates
the frequencies from GSM band (0.9 GHz) to IEEE 802.11a
band (5.2 GHz). A local frequency is necessary in a wireless
transceiver for mixing operation with a carrier frequency in
down conversion operation so that an analog to digital
converter (ADC) can perform analog processing efficiently.
So far, an inductor-capacitor (LC)-tank oscillator has widely
been used in multi-GHz frequency wireless transceiver
because it has better power consumption at narrow band
operation. However, it is worthless to mention that the same
architecture can not be implemented in multiband or

wideband systems because an inductor (L) is inherent in an

LC-oscillator, and such architecture demands a several
numbers of on-chip spiral inductors in expensive silicon
substrate for multiband or wideband operation which is not
favorable for industrial and research purposes.

On the other hand, a ring oscillator has been used in low
frequency operation in digital processing such as to generate
a clock frequency of a few KHz to several MHz. One of the
advantages of the ring oscillator is that it does not need an
inductor that takes a large on-chip area in silicon substrate
which usually degrades the performance of a LC-tank
resonator. However, maximal operation frequency of the ring
oscillators is limited, and it suffers from high phase noise and
high power consumption, so that it could not draw the
attention of researchers and engineers for many decades for
high frequency applications and had been neglected in GHz
band applications. The main objective of this thesis is
therefore concentrated to realize a low phase noise, low
power CMOS ring oscillator that can be used in multiband or
ultra-wideband applications from a few hundreds MHz to
several GHz band, and this objective was successfully
achieved in this thesis by realizing a ring oscillator in 0.18
CMOS technology from 1.7 GHz to 5.5 GHz range having
figure of merit (FOM) to be 162 dBc/Hz. The FOM realized in
this thesis was 8dB improvement over the existing ring
oscillators of this class so far reported in the open literatures.
The proposed design consists of a digital inverter and an
additional pair of transition-assistance transistors where one
is an over-sized n-channel and another one is a small
p-channel transistor. The proposed design exploits the merit
of conventional high tuning range oscillators and high
frequency oscillators, respectively and solves the existing
problems of high phase noise and high power consumption
successfully.

Furthermore, another existing problem to realize a
dual-band transceiver is to implement a microwave amplifier
in CMOS technology having a high common mode rejection
ratio (CMRR). To realize a high CMRR amplifier, ideal
current sources are necessary in deep submicron CMOS
technology, and the conventional tail-current sources suffer
from the low impedance for the short-channel MOSFET
devices which usually degrades its CMRR performance. No
successful attempts were reported so far for in deep
submicron CMOS technology. We successfully solved such
problems proposing an ideal current source having a very
high differential resistance. The proposed architecture
consists of the optimized size of the transistors in a new
topology of self-biasing circuit and load resistors so that the
measured CMRR of -15 dB was possible to be realized in 0.18
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um CMOS technology. A new name as “Split-Tail Differential
Amplifier with High Resistance (STDAR)” was given for this
newly proposed architecture and it is inferred that the
proposed STDAR has potential to replace all types of
conventional amplifiers which suffers from low CMRR in
deep submicron CMOS technology and finds its place for the
system-on chip (SoC) implementation where true differential
amplifier with the high CMRR at microwave frequencies is
required.

Rest of the chapters deals with the design of other
sub-circuits for the implementation of a dual-band transceiver
in CMOS technology. For example, Chapter 3 describes the
design of the down-conversion mixers. Two different
architectures of the mixers were investigated, and it was
found that resistive ring mixers are suitable for the
high-performance mixer chip, but performance of the
low-power and integrated versions are below minimal
requirements due to the process variations and the
transistors mismatch. To solve these problems, a new type of
sampling mixer was proposed which is under the fabrication.
Similarly, other sub-circuits such as a novel modulator,
pre-amplifier, power amplifier, and wideband antenna design
were proposed in Chapter 4 and an example to integrate all
these wideband sub-circuits which covers IEEE 802.11a and
IEEE 802.11b standard for a dual-band wireless LAN
application was attempted in Chapter 6. Issues of the
impedance matching, EM compatibility and new models for
package simulation are also explained in detail.

Finally, it has been certain that the proposed transceiver
dual-band (2.4/5.2 GHz)
communication system and its sub-circuits especially the low

architecture for wireless
phase noise, low power wideband ring oscillator and wideband
STDAR with high CMRR proposed in this thesis have the
potential to speed up the implementation of a compact size,
low cost, high speed dual-band wireless system in deep

submicron CMOS technology in the near future.
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