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Theoretical study towards realization of measurement-based quantum computers

Measurement-based quantum computation (MBQC) is a new paradigm in the field of quantum
computation, in which the quantum information processing is proceeded by the sequences of measurements
on the logical qubits encoded in a highly entangled state. MBQC is considered to be one of the most redlistic
formats of quantum computer since it is expected to be more robust than the conventional reversible
guantum computation protocols. However, there exists a number of challenges to overcome.

This dissertation concerns with a theoretical study towards redlization of MBQC using a single atom
contained in a cavity as a qubit node. The entanglement between adjacent nodes and control of coherence are
achieved with the assistance of an externally applied classical field. An architecture for large number of
qubitsin a cluster stateis also presented.

The first half of this dissertation presents a technique to ensure the qubit coherency because the
measurement over the cluster state needs to be performed on the coherently evolving qubits. Under this
scheme, a cavity is irradiated concurrently with quantum and classical dectromagnetic fields to manipulate
the atomic population. It is shown theoretically that manipulation of the time evolution of the population of
two states in cavity quantum electrodynamics (QED) is possible by introduction of an appropriate
electromagnetic field. The theoretical justification is provided by the use of BBGS-Darboux transformations
on the electromagnetic field potential in an one-dimensional stationary Dirac model. Here, Pauli matrices are
the central parameters for controlling the collapse and revival of the Rabi oscillations.

The second half of this dissertation presents a new architecture of MBQC. The circuit design and
evaluation of a quantum carry-lookahead adder (QCLA) in MBQC are proposed as a MBQCLA pratocol.
MBQCLA utilizes MBQC’s ability to transfer quantum states in unit time to accelerate addition and breaks
the conventional latency limit of addition circuits in nearest neighbor-only architectures; achieving ®@(log n)
depth compared to ®(n) of the conventional design. MBQCLA is an order of magnitude faster than a
ripple-carry adder when adding registers longer than 100 qubits, but requires a cluster state that is an order of
magnitude larger. The cluster state resources are used for computation and communication. For the
unoptimized form ~88 % of the resources are used for communication, while optimization of horizontal
communication costs by inspection results in ~12% reduction in the communication resource.

The work provides a theoretical study on manipulation of qubit coherency and the architecture for
guantum adder towards realization of measurement-based quantum computers. Considering that the proposal
is compatible with the framework of present experimental investigations, this work may contribute directly
to the next step of MBQC devel opment.
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Electrode Design Method for Orbiting Electrical Discharge Machining Based on Inverse
Minkowski Sum

Despite its outstanding ability to machine hard materials and produce intricate details, Electrical Discharge
Machining (EDM) is less efficient compared to milling. This is partly due to poor flushing removal during the
machining process. Orhiting the electrode is one method of improving the flushing of debris to enhance the
efficiency of the machining process. Orbiting introduces secondary electrode motion to normal Z-feed motion to
generate better fluid circulation inside narrow machining gaps. However, the additional electrode motion can
create dimensional deviation of the machined cavity if it is not correctly adjusted. This study proposed a novel
strategy to adjust EDM electrode geometry to the orbit motion. The electrode adjustment, which is based on the
inverse principle of Minkowski sum and reverse electrical discharge machining, is not uniform and unique. This
method was verified using a Z-map model, and was then applied directly to a CAD system. Both approaches
confirmed the effectiveness of the proposed strategy.

Chapter 1 introduces the benefits of electrode orbiting in the EDM process, challenges encountered,
significance of the research, and objectives of this study.

Chapter 2 reviews the area of electrode design for orbiting EDM, and ends with a discussion on the
drawbacks of the current design method and attempts made to overcome them in this study.

Chapter 3 describes the methodology of el ectrode adjustment used in this study. This chapter explains how
electrode adjustment is done based on set theory using inverse Minkowski sum principle and how the adjusted
electrode is validated using this concept.

Chapter 4 presents the development of electrode adjustment method as an application in Z-map modeling.
It also covers validation of the adjusted electrode geometry for orbit application, and ends with the shortcomings
of the design processin Z-map modeling.

Chapter 5 discusses the development of the proposed design method for commercial CAD software. This
chapter basically describes the drawbacks of electrode design in Z-map modeling. Further development including
the adoption of feature recognition technique and electrode design automation is explained explicitly. Also, a
system which can suggest the optimum orbit paths based on recognized features and the el ectrode manufacturing
strategy related to orbiting application is proposed. In addition, experimental works on orbiting EDM using
electrode design steps are presented to confirm the eff ectiveness of the devel oped method.

Chapter 6 provides the conclusions and the summary of contributions. Some directions for future works
related to this study are also presented.
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A Study of Leakage Power Reduction Mechanisms on Functional Units and TLBs for Embedded

Processors

Power consumption has been widely recognized as a first-class design constraint for embedded
processors, due to its impact on operation reliability, system density, and integration costs. While
dynamic power has represented the predominant factor in CMOS circuits for many years, the
leakage power, which is consumed by each transistor even when no active switching is taking place,
is increasingly prominent with technology scale. Now, suppressing the leakage power of embedded
processors, especially for battery-driven devices, is a critical challenge facing the embedded system

community.

Leakage-efficient design requires an in-depth examination of each system component. In this
thesis, we explore the leakage reduction mechanisms on functional units, instruction TLB, and data
TLB, all of which take up a significant share of the total leakage consumption of embedded

processors but have not been well studied due to their high access frequency and utilization.

As for functional units, we propose a framework to Power Gating (PG) each of the units at run-time
by integrating circuit-level, architecture-level, and system software techniques. At circuit-level, we
propose a fine-grained power gating technique, which has nano-second order wakeup latency and
can be implemented at arbitrary granularity. At architecture-level, a PG control scheme, which
keeps a functional unit active only when being used, has been applied. In addition, BET-aware PG
control schemes, which are guided by the system software (compiler and operating system), have

also been proposed to achieve maximum leakage reduction effects.

As for the instruction TLB (iTLB), we exploit the spatial locality of the page-based iTLB references.
By inserting a small size storage component, which keeps the recent address-translation
information, between the processor and the iTLB, a majority of address-translation requests can be
satisfied with the small component without accessing the iTLB. Then, with integration of the Dual
Voltage Supply (DVS) technique, the iTLB can be put into low-leakage mode (with the lower voltage
supply) and restored to the active mode only when the iTLB look-up becomes necessary. Based on
such a design philosophy, three different leakage control policies have also been proposed to achieve

the best leakage reduction efficiency.

As for the data TLB (dTLB), we exploit the temporary locality dTLB references. By dividing the
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overall execution time into smaller time slices, we can observe the dTLB referencing in a finer time
resolution, and the locality of dTLB references in and between adjacent slices can be utilized to
recognize the contributive dTLB entries in each slice. Then, with integration of the DVS technique,

those non-contributive entries can be put into low leakage mode dynamically.

The proposed mechanisms are evaluated in terms of leakage power consumption and performance
by using real-chip/post-layout evaluation based on 65nm CMOS technology.
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Geochemical Partitioning and Assessment of Trace Metal Pollution in Urban Rivers :
The Scenario of River Pollution in Developed and Developing Countries

The study was conducted- i) to determine the spatial distribution, seasonal and temporal variation
of different trace metal contents in the river water and sediments, ii) to measure the potential trace
metal mobility, iii) to assess the pollution load in water and sediments, iv) to distinguish the
probable sources of pollution, and v) to evaluate the effectiveness of existing urban river
management and waste disposal systems in different socio-economic condition. Three urban rivers
were selected as experimental sites, namely, Tsurumi & Tamagawa river of Japan and Buriganga
river of Bangladesh. Total trace metal content in water and sediment samples were analyzed and
compared with different standard and reference values. Sequential extraction procedure was
employed in sediment samples for the geochemical partitioning of the trace metals. Major elements
and mineralogy of sediments were also determined on bulk prior to extraction, which allowed
gualitative correlation between the fractionation results obtained and the presence of defined
geochemical phases. Water and sediments samples were collected from 20 sites of Tsurumi river in
winter and summer 2009. Concentrations of different trace metals like, Zn, Cu, Pb, Cr and Cd in
Tsurumi river sediments were three to four folds higher than that of reference values and
downstream sediments possess much more trace metals than the upstream sites. Geochemical
partitioning results suggest that the potential trace metal mobility in aquatic environment was in
the order of: Cd > Zn > Pb > Cu > Co > Mo > Cr > Ni. About 80.2% Zn, 77.9% Mo, 75.3% Co, 63.7% Pb,
60.9% Cu, 55.1% Cr and 39.8% of total Ni in the sediment were presumed to be contributed through
anthropogenic activities. Based on Intensity of pollution (/eo.c), Tsurumi river downstream
sediments are strongly to extremely contaminated by Zn, Pb and Cd. Pollution load index (PL/)
indicates Tsurumi river downstream sites possess higher pollution load than that of upstream sites.
Area load index (AL/) value of the Tsurumi river was 7.77 in winter and 7.72 in summer; while
values above one indicates progressive deterioration of the sites and estuarine quality. Afterwards,
water and sediments samples were collected from 11 sites to the downstream of Tamagawa river in
summer 2010 and winter 2011. Downstream sediments of Tamagawa river contains relatively
higher concentration of Zn and Cu. AL/ values of the downstream of Tamagawa river is 3.7 in
summer and 4.1 in winter season; which indicate that the river sediments are in a bit polluted
condition. However, the situation of Tamagawa is much better than the downstream of Tsrumi river.
On the other hand, water and sediment samples were collected from the 20 sites of Buriganga river
during summer and winter 2009. Concentrations of the all the trace metal analyzed in Buriganga
river water samples were greatly exceeded the toxicity reference values (7RV). Concentrations of
total Cr, Pb, Cu and Ni in sediment samples were mostly higher than that of severe effect level
(SEL) values. On average 92% Pb, 88% Zn, 73% Cu, 72% Cr, 68% Co and 63% of total Ni were
associated with the first three labile sequential extraction phases. According to Intensity of
pollution (/roL), the Buriganga sediments in most of the sampling sites are strongly to extremely
contaminate by Pb, Cd, Cr, Zn and Cu. AL/ value was as high as 21.1 in summer and 24.6 in winter
season. Magnitude of heavy metal pollution in the Buriganga river system implies that the
condition is very alarming and may severely affect the aquatic ecology of the river. In order to
minimize the severe impact on city dwellers and aquatic ecology of the Buriganga river, prompt
action on pollution prevention and cleanup operation is highly recommended.
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Resource Allocation and Reduced Complexity in MIMO Wireless Communication System

Recently, the demands for high speed internet access from the mobile wireless devices have grown very
rapidly. Therefore, there is need to satisfy the demands of the capacity improvements in wireless
communication systems. Fourth generation (4G) mobile technology promises the full mobility with high
speed data rates for next generation mobile users.  The main aim of 4G technology is to provide high speed
wireless broadband services. Airport lounges, cafés, railway stations, conference arenas, and other such
locations are required to have high speed internet services; in those places, 4G can play an important role.
4G is equipped with the proper arrangements at the physical layer to meet all the demands of those various
scenarios. Spatial Multiplexing offers high channel capacity and transmission rate for the same bandwidth
without additional power requirement by employing multiple antennas at the transmitter and receiver.
Therefore, 4G like its predecessor 3G would use the advanced versions of the Multi-Input Multi-Output
(MIMO) antennas. The antennas used for the 3G system were smart enough to take care of many advanced
operations at the signal level. This system must continue for 4G as well, and may even be made more
sophisticated for 4G, as the number of signal-level decisions would befar greater in the case of 4G compared
to 3G There are many difficulties, however, in providing high speed wireless internet services in these
environments, such as multipath fading and the inter-symbol interferences generated by the system itself.
Therefore, high data transmission is limited by Inter-Symbol-Interference (1SI). As a result, Orthogonal
Frequency Division Multiplexing (OFDM) technology is used to handle this problem. OFDM uses the
spectrum efficiently by spacing the channels closer together as well as it gives the ability of reducing 1SI.
Users of multiuser OFDM system observe multipath fading but have independent fading parameters due to
their different locations. The probability that a subcarrier in deep fade for one user may also be in deep fade
for other users is quite low. Hence, multiuser system creates channel diversity as the number of user
increases. Therefore, in multiuser MIMO-OFDM environment, the system needs to allocate efficiently its
resources such as hits, antenna and subcarriers adaptively to the users. The resource management in 4G is
much better than 3G Optimization is present in the 3G system, but most of the optimizations are not that
adaptive and dynamic. In contrast to that, 4G would have very smart adaptations in the resource management
sector. Adaptive algorithms are used to provide optimization everywhere, from the modulation and coding,
to the individual scalable channd bandwidth alocation. The combination of above technologies has been
researched for the most promising technique for the next generation wireless systems.

Chapter 1 introduces the promising technologies of 4G such as OFDM, MIMO, efficient resource allocation
in wireess communication system and reduction of complexity in that system, which can be used for the
development of next generation wireless communication.
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Chapter 2 presents the resource alocation scheme for Multi-lnput Multi-Output Orthogonal Frequency
Division Multiple Access (MIMO-OFDMA) broadband mobile wireless communication system for next
generation. In the wireless communication systems, the different data throughput requirements for each user
with various kinds of services and multimedia applications might be occurred. In this case, this system
should provide the service to the users with proportional data rate fairness among users in the system. It is
well known that using MIMO and OFDMA together gives rise to greater system capacity. Therefore, we
consider the proportional data rate fairness in the MIM O-OFDMA mobile broadband wirel ess system case to
give the higher capacity throughput in the next generation wire ess.

In chapter 3, we propose the resource allocation scheme to use the more radio frequency spectrum more
efficiently by using same frequency to transmit for different user's data at the same time in the system. In
chapter 2, users are separated in frequency domain but not in chapter 3. Different user's data can overlap in
the same frequency at the same time. Therefore, we can use scare spectral resources more efficiently in the
MIMO-OFDM wirdess communication system environments under the consideration of proportional data
rate fairness constraint and QoS requirements among users in the system.

Chapter 4 describes the singular value decomposition (SVD) based reduced complexity antenna selection
method for the practical MIMO communication system with linear receivers.  In the conventional MIMO
communication systems, most of the antenna selection methods considered are suitable only for spatially
separated uni-polarized system under Rayleigh fading channel in non-line of sight (NLOS) condition. There
have a few antenna sdlection schemes for the cross-polarized system in LOS condition and Ricean fading
channel, and no antenna selection scheme for the MIMO channel with both LOS and NLOS. In the practical
MIMO channel case, influence of LOS and NLOS conditions in the channel can vary from time to time
according to the channel parameters and user movement in the system. Based on these influences and
channel condition, uni-polarized system may outperform a cross-polarized. Thus, we consider this kind of
practical MIMO channel environment when developing the antenna selection scheme. The reduced
complexity in antenna selection is proposed to give the higher throughput in the practical MIMO channel
environment. In the proposed scheme, suitable polarized antennas are selected based on the calculation of
SVD of channel matrix and then adaptive bit loading is applied to increase the throughput of the system
under the constraint of target bit error rate (BER) and total transmit power of the MIMO system. The
proposed system and selection method not only consider reducing the complexity but also the effects of
adaptive modulation and total transmit power constraint under the target BER ratein the MIMO system.

Finally, chapter 5 concludes this dissertation and discusses the further study of research works.
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Motivated to engineer micro-air vehicles, the relationship of the vorticity distribution with force
generated by a flapping rigid plate was investigated with stereo particle image velocimetry.
Measurements were conducted under the hovering condition with a flapping rigid plate for the wing
model and a sinusoidal function as the flapping motion. The full deformation tensor was obtained
by measuring the velocity vectors a three measurement planes offset in the out-of-plane direction.
The unsteady state of the flow was resolved by phase averaging. Thus, the governing equations
were decomposed into the average and fluctuation terms.

Vortex structures were identified using the second invariant of the deformation tensor,
two-dimensional streamlines, and control volume analysis shows the interaction of the vortex
structures with the flapping plate as represented by the force acting on the control volume. There is
a phase difference between the generated force and flapping motion for all the measured sections of
the plate. Maximum force is generated when the plate is at the start of either upstroke or down
stroke, i.e. the flapping motion is at low velocity. On the leading edge, the unsteady term of the
force increases with increasing Reynolds number.

The pressure field distribution around the flapping plate was visualized from the velocity field by
integrating the Poisson equation using two overlapping meshes. For comparison, the torque of the
flapping axis was calculated using the pressure estimation and strain gauge measurement. In this
study, qualitative agreement of the two methods is shown for the mid-chord section of the plate.
The visualization of the pressure field shows that the vortex flow increases the force generation at
low flapping velocity by creating a stagnation pressure from the flow induced by the vortices or
inter-vortex stream. This mechanism is responsible for the phase difference between the force and
the flapping motion. After the initial motion, there are pressure stagnations on the front and rear
surface of the plate. Front stagnation is produced by flow stagnation because of the motion of the
plate and rear stagnation is generated by the inter-vortex stream.

-35-




MLEREDES

WA %5 3548 & K 4 Alexandre Suryadi

AmCEAHEYSE . A BEMESE RN A% Dr. ~Ing. NE EZIT

Al BESBRRTER Tt FEH FIA

BERAA WS L (19 B R

BEMEFEHA R TR 1l (058 Pk WHARE

AlexandreSuryadi (7 L7 %> KV 2V T 7 1) BEREHOFALGER L, [The Phase-Averaged
Vel ocity Measurement and the Estimation of Pressure Force of a Periodically Moving Body (J& #15&E &) 2 4
LWRE Y OEEFH 5 NTIESIOHEE) | L, 28 EM LK IND,

AGm LI, B PN & iEEh A AR U 7o 5 HEE) A9 2 ik &0 R AT D JE BHER 0O © 3T iE )
T AT VAR EEEEE (PIV) ICXVEHRIL, HET — 20D HEE SN E GRS X IEE
WO EEEICEHIT 5 FEEZIRB LEOREIEIC OV CGREZb DO TH D,

BLIEITEATTH Y, PUE- X EHN MAV (MicroAir Vehicle) & #FR SN 25 /N FIIA DR
FEIZB W TR EITEEA 21 BIFERE & LT EF o CEREEZRI LD, Ll
RNBZDFRATD AT = A LIZDONWTLT Lo RBER RSN TWARWZ L 2R L, £ 21
E R LR IRD DT O DFERFIEZRET D52 ENAEO R TH D LB TW 5,

55 2 TS ILJE WEEY A 3 2 Wik & R BEEAR O AAERICEE T 5 SRl U DWW TR R 41T
WD, By R T 7o —F LSRR T 7 a—F OME T PV I L A EHIFE RN E LN D
HWEEGRANIER S5 2 & | AR 82 79 2850 Rk & U CAREEEER W S
nanZ &, PEMREZ WA EEER FRAICESEBLETH 2 LRI Tns,

% 3ET PIV #HHI TR D N A EGE &) O E NG A HEE T 2 B O T, 2O JRPE & Aifes
FEIZONWTIR A%, EE T 5 FRPMTEE DR LM - -G BICRIAE I 02RO DL &2 HIY
ELTEEDPHWEZEK FET VY A 0% BEafROFIET 2 FEE Y ORT > v % MiIC
WH LRl 21T o 7RI OV TR LT 5,

5 4 BEIIIFERGIEOFEM DG STV D, JIERG T h DM AES) 2 35 WAk & % DOBEE) A
N=ALIRHNIE 7 O, AT LA PIV ZEEORER & JERER, OB —2Ii kb by
FHAOJFEEA IR R B, 2O DO FENERO HIINZ e 5k E2 6T 5 Z L B3R SN TN D,

%5 E IR OEFER AR Z A L ) ICERINTZREREZERA L, o aicik-o<
B B OENT 21T 2 7o R DN TR RTINS, AT LA PIV OFHHIFERICE F 4 52T
72 LN HHABIZ Z D 5 THEE DR E LB LTo%IC, HEST — XIS\ T, ) &k iR
AUCE ENDIFEFHE, JEWAHIHE, ELRABIHOZ I E D TRk O EEI LW R IR S
BT % EEMIRD Tz, MERBEOY A X2 RRNOKEOFG AL 2 A, EEFHE
DEGHMUO 2K LEB L TWA Z &, o, RO Z<EFITHFET 2 5 THEER Z OO
JEAHEENCRBIT D OB AEICBW TR THHZ L2 RH L,

56 ETILM E & HITEET 2 MERBEICB W T, 5 3B TR EHEE BB K-SV TR
BUZER T 2 &2 RO TZFEFRIZONWTIRR TV 5,

57 B CIXEIEE T A ISR AET D ML 25 - 6 B Tl o -l FHANC LD X ]
PO RO TG R & EHEF U 7265 R A Lt LT 5, ZORER, JE BT HES < HEEMEILF
WOH IR > TER SN MRAER CIEZ Y RFHMEA TE 726 D0, Wl Tl o THEED 3RIT
PRIC KV EOREMET T2 2 LICHEERMLETHL Z LRSI, B8 EITMm Thd,

PLEX Y | JEMEST 2N FHR T 2542 A7 LA PIVIZ X O LZRER G i)k
WZAERT % bV RGNS 5 B0 FIEOZ YR D vz, ZORE, MLrr o|E
PRI R EE 7013 EOHE 72 0 72 S IC B W T b L lUES ORI Z1T 9 2 & TR ) O & &1 7R
PN FIRE L 72 D Z & AR LT2 2 L, FINH) - TFEMRETFER"H DL EE X D,

XoT, KimXoEFEFIHEL (IL5) OFMNEZTLIEERRHDL LD LERD D,

- 36 -




L %3549 5 K 4 /NI

F A 38 H
Pre/Post Blur Correction from a Single Photo Shooting

(1 e DR & O T FRi %S0 E)

T, a2 OGN T AN ER ST A, e e =4 —7 1 A
TUA LIRS, TaT e XL AMEFIRT, A7 — b UTEERT AMIERDIIRIZ L -
T, EBEOIRER ST 4 AT VA BFBIHED LW ORISR H D, av B a—Z Ot biam
z, Tarx 20 A To/NUY, IBIbIC L - C, Tay el 2l AT YA
I XS TEIAINAMBIIRL AT AMIAHRETETHEZL TN THA ).

AL, DX 97 AT MBI HRFEED— > Th HEgA LA RN T 5% 4 B L L,
ﬁ%k#éﬁﬁ ALDME Z PR & U CRIA LT oiRszimign s b g b O A HEE
TAHWGUDNTCE L DL DO THA.

REFET, WOk ﬁ&fibé7v WAL, R TELS B Y
=7 X DOERRT D >ORE % B & @@&9

LK o THILEB A MIET 2720120, BN ED L T LEEE W) IFRN N
EK&%.%%#%7V%E£i,ﬁ%&¢57V R AR ERIAT A EF T, —
KOT VEEDG T L OEREMBITICHE ST 5. RBifee LT, —iel A7 T sh
Te—KO7 Vg aE AT & L, 7 VIEEG AR TRk OSEER) 2 LTS S D ERET S.
ZOWE, PACHEHRD T A N T A 3T v OBIEE 7 G m BN S . ZOMWEEFIFL,
BACEHRED T A N T DSBS T VOISR EHEET 5. TR THAILY VICRET DS
FIHLCWA728, HREGOSCFERAE, ke Z2REOBIGRIIRT L CGEAFTRECTH 5.

Tay e ZOESRT EET DT @A%%F%ﬁotb X, 7uy ey X THERRLTD
L I U D SR OESWEMDLERS D, A7 ) —UR ECFRRSITO D5 %
HAT TR T DL, EERTDOEAWVNTIAY )= ERDNIEIZ L > TR D126, BT
HE—AEZ2R T DEERWEHEE LR IUTR B, 7y =7 XOEREEITHORE, AT TR L
TEIIINZ, 7 aY ey 2 TRETHEBROFIHFHRE TS S 720, ZO—FOmEE~T7 ZFH L,
<o F U NI BRI HEEETT S . 1’ %&i%%%&#%wé%ﬁﬁﬁ®&,%ﬁoz
HNI2N2D, A TA T ) =g ORI ERIIRRH KA.

REFEOAMEZ RTT20IT, ARiEg, FEEROW 2 AW IEREIT), $RETFENHRY
Ebfﬁbt*@Tu%WT,E@@ m%ﬁ®%m#7§1%©,%@#%&Lffv%ﬁ&%
Y L= aTRE & IR DA I LTz,

-37-




MLEREDES

WA 25 3549 5 K 4 ANTHT

AmCEAHEYSE . A Y AN e it (T 7aik ek

Il BEMESS N A% Tt MH o

BEMESS N A% B R — K

B2 ME S B R F H0% Tt AR R

T (), L (%) /AUl BHEERHOFrsE KL, [Pre/Post Blur Correction from
a Single Photo Shooting (1 A D Eitg 2 W - FRil/FESHEME)) LEL, b EX VR INT
W5,

T, M7 a7 XAV TBGIIREZITHITODOA T V=2 LT, —RICELSFIHAES
TWAEE SN A7 U — ORIz, B ESCIIRMERICEL T 2k E 27 U —
VELTHRATS ZLICL o T BBIKOH D SIRITTHIRBE TR 2RI L LD LT 5 VAT AR
EBHIILTWD,

K L, ZDE IRV AT MBI AMBESAD —>THHEBRLEZMBHETHZ 2 ANE L
T, — B OBEHEG D3R E T HERHLOME 2 FRGM L L bl AH b OE R A HE
DPREEREL, FRICKVEZEFEOADEERGELTZ b DO TH D,

F1ETIL, AWHEO B/ - s L ALEAT DR Tn 5,

92 W TCIL, MEAHLEMIET 2720 OBEMFIEIC OV T OV —_A PR S, RFm L TIThi
T-WFSE D BEMFIE ISR D ALE AT 2SR I STV D,

3T T, MEBEOREBETELD 7 LICKD2WBEILEMIET L7012, R ETEHT LI
DEFOMEAZFIHAT 22 EI2E 0, — DT VIEBO B G T L OIEHRZ TN HEE T 28 L
TFEMERINTNWD, ATEE, BRI AT TRESNE Ko7 VEBREAEL, 7L
LR 2R TN OEHEHZ L TV LD ERET S LICL Y, HLEBO 7 A T AL
[ZIE 7 VOB 72 BN BN D E WO HEICE B L, HILEBRO 7 7 A N T L5 T
W7 VOEREHET LD TH D, ETEZHNTEZ L OT7 VERIZH L TT L OFER % HEE
L. ZHUCHESWTT LHIIEZTo - ERERICE Y | IRETIED BREBROSCT RS, i
IR OBEBRICK L GEAFRETH D Z EBNREN TV D,

FAETIT, BBEOFRBRETELD T u Y27 XOESRT ZMIET 200 FENMERSN
TWb, 7V ZOERRr 2 ET 2720 0REFRREITH) -OIIL, a7 X TER
LTCWOME EICAECLZESRTFOESNWEMDVENRH L, A7 U — R ETERENTND
MR 2 I AT TR T 5 & BERTFOESGWNIAYZ UV —V RO EIC L > TR D720, HiEg
BRTIEAERR T DESVEHE LTI by, TZTRETFETIE., ey 20k
HAERITOWR, W AT TIRE LEBICNZCra Y= 2 TRETAEIG L FAARETHD Z LI
FHLU, ZO—foOEGT 2FA LizEig~ v F o 7SN E SR fEEET> TV D, K
FHEOEIMZHRTH720IC, Tul =7 XD ATITE VBRSNS FERIEEZ VT, itk
FIETEROICFHA SN TV D EERBORE 2 TOR TH, A T4 V CRTHENARETH
D, FIUCE SO TEAR T PERHIESNTZMBEZEE T2 LICEV A7 Y —v ETERTN
MIESHI-mMEg a2 FRARETH DL Z ENFEIESN TN D,

FEHEITFERTHY . AL THE LN EASROWEREICOVWTEEDHEN TS,

VL BB BICARIZE TlE, B OREERETELDZ DA TOT LIZ L HEHBLIE . BEig0FR
WRETAELL v ZOESR 7L 2mBAE O T3t LT, MiEMNGOEE O HH
{EERZHETE L THILMEZEIT D 720 0OH LWTEEZRE L, 2o oA - A HMZ2 ERNIC
R LT-bDTHD, ZNHOMEIT, MBORS - £ - KELZFIH LIZBUBEH S AT L O
B E~OFE@AHIRFCE, ¥ E, TEEFHGTDHE A0,

LoT, KigxoFEEH I L (L% ORVEZTILIERNHL LD LERD D,

- 38 -




Thesis Abstract

Registration
‘KOU” No0.3550 Name ZHANG, Wensheng
Number

Thesis Title
Correlation Based Signal Detection Schemes in Cognitive Radio

The fixed spectrum regulation policy has been considered as the cause leading to the conflict
between the growing demand for spectrum and the inefficient frequency utilization. The Cognitive
Radio (CR) as an innovative communication technology can hopefully improve the utilization
efficiency of wireless spectrum in an intelligent and flexible way. This dissertation investigates the
signal detection schemes from two perspectives, single detection and cooperative detection, with
the goal of solving several problems in spectrum sensing that isthe key issue in CR.

Chapter 1 introduces the background of CR and the motivation of the research.

In Chapter 2, the author proposes a low-complexity cyclostationarity feature detection
scheme for detect and avoid (DAA) of UltraaWideband (UWB) system in order to solve the
coexistence issues between UWB system and Long Term Evolution-Advanced (LTE-Advanced)
system which can be considered as the practical model of CR. The localized Single-carrier
Frequency Division Multiple Access (SC-FDMA) signal utilized in the uplink of LTE-Advanced
system is detected.

In Chapter 3, a dual-stage detection scheme composed of coarse detection stage and refined
detection stage has been proposed. The threshold factor for the probability of indefinite detection is
first proposed and defined to combine the two stages. The proposed scheme focuses on the
integration of two different detection schemes with different complexities in order to reduce total
computational complexity. The computer simulation results show that the proposed scheme can
make a trade-off between the detection performance and the computational complexity by setting
the probability of indefinite detection.

In Chapter 4, the author discusses the cooperative signal detection problem from a finite
random matrix theoretical (RMT) perspective. Specifically, we employ recently-derived
closed-form and exact expressions for the distribution of the standard condition number (SCN) of
uncorrelated and semi-correlated random dual central Wishart matrices of finite sizes in the design
Hypothesis-Testing algorithms to detect the primary signal.

In particular, two agorithms are designed, with basis on the SCN distribution in the absence
and in the presence of primary signal, respectively. It is also shown that the proposed finite
RMT-based algorithms outperform all similar alternatives currently known in the literature, a a
substantially lower complexity. Several new results on the distributions of eigenvalues and SCNs of
random Wishart Matrices are also offered.

Chapter 5 summarizes the results of each chapter and concludes this dissertation.
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In this dissertation, we focus on developing a new indoor pasitioning architecture that does not require any extra
infrastructure and has long life cycle. The study approach focuses on the following technologies; visible light
communication (VLC) that uses next generation light bulb as transmitter and multiband received signal strength

(MRSS) fingerprinting created from existing wireless infrastructure.

Chapter 1 presents an introduction to the localization technology. First, we explain the need of indoor positioning
system, including the key performance evaluation index for positioning system. Then, we move on to introduce
our proposed architect, which does not require any modification on the core equi pments after being implemented.
We deploy machine learning algorithms in both subsystems to ensure the system involvement throughout the

system.

Chapter 2 presents VL C based positioning subsystem architecture. The detailed investigation on characteristics of
VLC based positioning subsystem is presented in this chapter. Based on system characteristic, field of view
(FOV) limit and sensitivity limit, we proposed a switching estimated receiver position (SWERP) scheme that can
improve positioning accuracy more than 80 % over the conventional VLID system.

Chapter 3 presents an additional module that help eliminating sensitivity limit requirement to enable SWERP
scheme. To be specific, nearest transmitter classification (NTC) method based on optical orthogonal code (OOC)
is used instead of relying on the presence of sensitivity limit. Moreover, based on FOV limit we propose a

physical layer simulation model as a reference for future simulation purpose.

Chapter 4 is the proposal on deploying frequency diversity in received signal strength (RSS) fingerprinting,
denoted as multiband received signal strength (MRSS) fingerprinting, which can improve positioning accuracy of
the conventional RSS fingerprinting system over 50%. The characteristics and parameters that affect the

positioning accuracy are provided in this chapter.

Chapter 5 concludes this dissertation. Design and implementation guidelines are suggested based on the
performance study of the proposed indoor positioning architecture. The future possible devel opments based on
this proposed architecture are also explained.
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Advanced Motion Control of Dynamically Stabilized Two-wheeled Mobile Systems

In real life, the living environment is not static but dynamically changes, which makes people adaptive
to these variations. In dynamic environment, uncertain perturbations highly exist and collisions are likely
to happen. Robots expected to work alongside human are also required to be robust and adaptive
against disturbance, collisions, and etc. Dynamically stabilized two-wheeled mobile systems especially
dynamically stabilized two-wheeled manipulator and two-wheeled wheelchair robots that provide higher
adaptability and flexibility in this kind of environment are the main theme of this thesis.

Chapter 1 covers the dynamic stability, redundancy, underactuated systems, and backstepping control
methods that are some of the key concepts associated with the dynamically stabilized two-wheeled
systems.

Chapter 2 explains the basic information about disturbance observer based acceleration control.

Chapter 3 describes the key features of dynamically stabilized two-wheeled mobile systems and the
related works addressed before.

Chapter 4 concentrates on the robust motion control structure for the two-wheeled mobile
manipulator. This system has highly nonlinear and complex dynamics due to the underactuated and high
degrees of freedom structure. To reduce the complexity, simplified virtual models are utilized. The robust
motion control is addressed to deal with model errors and improve the stability. The Center of Gravity
(CoG) trajectory generation method is proposed to stabilize the virtual passive joint and control the
position of the wheels at the same time.

Chapter 5 focuses on the compliant CoG compensation for two-wheeled wheelchair system. In
two-wheeled electrical wheelchair system, rider can sit the seat and control the motion this system by
leaning his/her body. The CoG position of the upper body is mainly determined by the position of the
rider. Thus, the CoG position may not overlap with the wheel axis. In that case, sensor information
cannot be used to measure the exact position of the CoG, which affects the stability negatively. As a
result, compensation of the unknown CoG position for two-wheeled wheelchair is considered to increase
the flexibility and improve the stability.

Chapter 6 introduces the multi-task issue for the two-wheeled mobile manipulator system. In this
system, it is possible to utilize redundancy to perform the main task with different configurations or
additional tasks at the same. Interaction or conflicts among tasks may occur when dealing with multiple
objectives at the same time. Task priority strategy is introduced for the two-wheeled mobile manipulator
to perform multiple tasks simultaneously through a hierarchical order between the tasks so that
lower-priority tasks do not affect the high-priority ones. Thereby, conflicts among tasks can be avoided
by assigning an order of priority to the given tasks.

Chapter 7 summarizes the thesis and discusses the remarks on future works.
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Supply Chain Risk Management: Approaches for Functional Business Processes

A supply chain isaset of individual and cross-functional business processes from upstream to downstream, which
can also be thought of as a combined value chain for the whole optimization of the processes. It usually involves
R&D, procurement, production, distribution and retail, and offers various opportunities to optimize the combined
business processes. For the optimization to be possible, supply chain management(SCM) has a key step for risk
control. It is afact that the supply chain cannot be optimized unless the risk is controllable, so that supply chain
risk management(SCRM) is attracting significant attention in the study of business management. However, in
recent years, the types of risk have been extremely diversifying due to complicated SCM and rapidly changing
busi ness environment, such as the diversity of customer needs, the shortened product life-cycle, globalization, the
complexity of a production system, and so forth. Furthermore, such as derivative risks, it is not easy to recognize
when and which risks occur. Exactly, the risk defined as generally possible loss or a likelihood of a threat comes
from not knowing what the main causes are. For this reason, the SCRM is getting difficult, and also requires more
practical responses from the various viewpoints.

The objective of this dissertation is to propose a set of approaches for the SCRM focusing onindividual and
cross-functional processesin asupply chain. Wefirst extract and analyze corerisk drivers leading to direct and
indirect risksin Chapter 2. The total number of 10,181 articles from 68 international journals during the past four
decades has been reviewed for the work. We extracted 133 supply chain risk drivers, and analyzed types of the
risk and the associated impacts, as well asthe trends. Then in Chapter 3, we developed an economic make-or-buy
decision model in multistage production processes, and proposed a sol ution procedure that specifies an economic
making or buying area based on the break-even analysis. In Chapter 4, we examined the optimal replacement time
of production equipment under failure uncertainties. We designed flexible supply models using financial options
in Chapter 5. In details, we formulated a single-period two-stage decision-making model for analyzing four types
of supply contracts. Moreover, by numerical examples, we showed comparative advantages and risks between the
contracts. In Chapter 6, we designed a prediction market using a multi-agent system(MAS), and analyzed a price
convergence. We also discussed the results related to parameter dependency of various agents. In Chapter 7, we
proposed a dynamic cubic neural network(DCNN) with demand momentum for a demand forecasting. In our
model, the output scope of the activation function of hidden layer is modified for every period, according to the
demand momentum which is defined by demand inertia and price acceleration plays a key role in adjustment of
output in iterative learning processes. Wefinally provided a brief summary of our conclusionsin Chapter 8, in

addition to discussion for the future of a supply chain.
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Capacity Enhancements to Wireless MIMO Systems: Channel Feedback, Keyhole Mitigation and
Multi-User Support

Recently, MIMO technology, the use of multiple antennas at the transmitter and the receiver, has
emerged as a potential solution to meet the huge demand in wireless bandwidth. However, some

theoretical requirements and assumptions have challenged its implementation in practice.

In this work, we provide our contributions towards this end by addressing some of these challenges in
both single-user (SU-MIMO) and multi-user (MU-MIMO) settings.

We start by addressing MIMO challenges pertaining to single-user systems. We consider in chapter 2
the need for a fast channel feedback phase, as MIMO capacity gains are conditional upon the availability
of channel estimates at the transmitter. By means of orthogonal projections, we provide such fast

feedback at half the signaling of the conventional approach.

Subsequently, we consider in chapter 3 the keyhole problem where the propagation environment has
a single degree of freedom regardless of the number of transmit antennas. Related literature seems to
consider such degeneration hopeless. Contrarily, we show that the use of relay-assisted
communications as well as a carefully defined power allocation makes the keyhole effect mitigation

feasible.

Ultimately, chapter 4 treats the problem of user scheduling in MU-MIMO. We provide an efficient
feedback scheme where the number of required feedbacks and the computational burden of
exhaustively searching for best users at the transmitter's side are substantially reduced. Afterwards, we
provide a Quality of Service (QoS) aware scheduling scheme that allows meeting the demand of

delay-constrained users.

-55-




MLEREDES

WEE S % 3558 & K 4 SOUIHLI, Oussama

AmCEAHEYSE . A Y AN e () K

Al BESBRRTER Tt TR

BERAAR MR LTy #HEY K

B2 ME S B R F H0% BTy EE ER

Bachelor of Engineering, Master of Science, Oussama Souihli B2 H OS5 Rk S0,
[Capacity Enhancements to Wireless MIMO Systems: Channel Feedback, Keyhole
Mitigation and Multi-User Support (&5 MIMO S OFEIN : Fv 2V 7 4 — K Rv 7, F
—HR— VS, B v TFa—WFHR— b)) CEL, £5EMOEKINTND.

RREEY, =— VT = BOSMMREINZ LY, REEEDBRD LTINS, REIZEWRRK
Hria D CHERGERE 2 KA R T o8 L LT, E2EMTERoT7 72 HWTEET %
MIMO (Multiple—Input Multiple-Output) AMEH SN TEY, WHAROEREIECMR LAN OXH
Hifrb o Tnd. LarL, MIMO ZHWTRAERLE EHRT 511, EZEKTOR—OBER
WREEHOILA R, MIMO 123 S 22V « BT AR50 22085 B~ D5t 5 722 8 < OO FRE DN
5. Tz, ThoOREERR LoD, 2—FOELHIHZFEHTH &4 MIMO OFRETH 5.

ARFwSCTIE, EFC MIMO 2 WS BR0fRE A 7ok L, MEREE O RE Bk 287 2 850 =X
ERRELTWND.

1 EIITFMTHY, ABFFEOLE 5K OMIMO £, WONTAMZED AR & Bz ik~ T
W5,

B2 ETIE, BERREJRRO 7 «— RNy ZBIEIZ X2 MIM0 BERAZEOHITK L, 74
— Ry ZEEZHS L, »OoBEREEZUWET L FAZREL WD, £7, 71—y 72
BIEZ WO TR TR E LT, ZEERAEEENOOZEREFZHEEL CEOEEREL, Ehic
FMNWT L —= 7 EFEEET L= a—MIM0 TR EZORMERZETNS., £L T, =a—
MIMO FADRERE MRS 59708 LT, MFZRWIZEEKIREHEEEZ, FLr—=7E5
CERNOHE ST TCRIET 2 HIEEZRREL, BEENPEEREZHO T2 &L CRIEZHO L, »
DR BVEERREBHEEMEZ 7 A — Ny 735528 T, BERARELZRESTEDLZ AR
Tn5.

% 3 ETIE, MIMO (Gt TR E R 5 X — R — ROV THRFI LTS, £7°, BREKAR
(BT BBEK DT 708 117> TLEWY, MIM0 Z WV THBEREEN NI 2D F—7K
—INRIZOWVWTHHAL TS, £ LT, ZOMBEICKHL, PlRE AW TRAEREL, F—&
— VN REARIT D 72D O Fffkgn Ok E K OVEHEN M TR HampE N L, £0F 2%
LML TN D.

FA4AETIX, 74— Ky ZIEREICHIFINH D MIMO 85T, DR D YV — AT REF
DA —PICH—EAZRUET L7200, BEKIREBERY 1 — Ny 7IER D2 — PR EZRE
LTWa. BFEIEE, 74— My 7 RO —F8iRE 2 —FO@EEICESWTITH. £/, #
FEOFHNA—FOPTRRS N2 — P OWMERKIFEROM @S5 LT, PRVWT 4—F
Ny 7 ETa—FOREREAZERT L. GHEE I 2 —Ta kY, #FBEOFIMEZRL
Tn5.

BHEIIMmM CTHY, KL THONIMEEZRIEL TS,

PLE, REGXOFEHZILX, MIMO 2 HWHEEOf~ ORERZ ik L, BEHEE O RF (L% FE]
THEROFNEREL, TOFEMEZHALNCLTEY, Tk, TEEHFGTDHEANDAR
<RV, o T, KX OFEFITEL (L) OFMEZ T LEBH LD ERD 5.

-56 -




L %3559 & K 4 INIE B

F A 38 H
A Study on Dynamic Detection of Web Application Vulnerabilities
(BIIFENTIZ & D Web 77U 47— = > O R BS99

Web BEEHAFOFREIZ LY, Web 77 r— g ATERNC a7 oV AT 52 itk -
Tya v B TP A fROY = /LRy NT—THA bk, BSEER P —E A 24 L T 5.
ZD—J, Web 77V r— a 3Bt L, FORELEHETRY, s A LT < 72
>TW%. WhiteHat Security (2L 5 &, 83% D Web 77V r— 3 42 72< £ b 1 SDONig5
MWRHELET D, Web 77— 3 ATHAET et 2/t 35 FE & LT, BTl a A
W E R TRED T EL S I SN TV 5. ZOFETIE, BfEL TS Web 77U 47—
aytﬁbf£%KW%%%%L,:@&%W@?ﬁﬁ&~v5yﬁ$ﬁféHﬂpvxﬁyz
72 EOHNEMNTT D Z LTk, BEESERSY L=k 2 = & Tt FE2HEd 5. K
%@ﬁ%&Hﬂ?Uﬁixkzﬁ%%éi%ﬂ(&ﬂn—b)%ﬁﬂ#é LIk > TR 5.
BRI 2 OB ORI THE T, B — NI O LDERINTEY, YD Web
TV =2 A L CHIR UK E o — R AW TKEBREZART 5. 20720, Web 77V /r—
V3 AL o UIMERBEEDNARE L TSI 2 2 < AT LT LE Y AR H Y,
FRHEEAMENZ E R E 72> TND.

AGRLTIE, Web 77—y o ZRICKHEa— R HEVAERT 5 2 LI2 8-> C, BRI
DIHELTT D FEERET D, YRR SE DDA 2B o — R, HTTP L AR AL
SQL 7 =V 7 BIZHEE o — RSB EFT ORI C K> TR D, 20728, Z OH I ORESHENT
EAT9 Z LI Ko THE o — REEDIATEITORES AT, F ORI bﬁf&ﬂz—b%ﬁ
BEMRT D, ZOHMMARCIY, ARVRBEAZ AT H 2 LN TE L7207 Th<, MUTHEDRN
Yo — R LW ee, BRI OIATEIMNT 5 Z LN TE D, BBa— NE, ARk
THE LIESE o — NEFHHRIA ST 5 2 LIC k> TERT 5. BB o— NERGHANT, ki5é
THYEEZLICHELTRY, #XOBEIIS T, ARNRBRE A 5 7ol 42 05
DOMAEDEHEEZTEFR LTS, AREERL, SQLA Y =rvar bt r/aAg ke X7
TT 47 (XSS) R DM THEE EH L TS, 2D OFEIEFORHMEOE W
SRR — L EHERE IO AT ) 2 & T, ARETEOFRMEE R LT, £, FBRIER
ENTWAWeh 77 r— g o —7 0 )—ADWeb 77V 71— 3 A% U CARTESR S
ZRIATHZ LT, ZNETIC 131 ol a4 77,

Flo, Wxax BT HBE o U st HEE R FEETH LN TE A5 L H1L, Mgy
MARH T 7' A A2 L0 BSRENEIEDS rlREZ 2 7 L — AU — 27 Téh D Amberate fafi‘mym
5. Amberate [ TEIIFENTZ Vst A S I BE T e A B L, A BERICKTT Dl
SRR TR AT DA A0 B | 2522 RTHEZ: APL (Application Programming Interface) %
L TuvA. Amberate & [R] U < BSREVEIEDY ATREZSOERDMERHI R Y — /W%t L, Amberate
D XSS T DMagstRti i~ 2 74 v L [AEROBREZ FEE L 7= & Z 4, Amberate D575 500
17D a— R (LSRR ODY —L D 82% D IR TFF U A LA FEET 5 2 LIS TE T,

-57-




MXEEDEST

W 25 3559 5 K 4 NI B

AU . A BERAAN MR ) SCIE S S < -

AE BESBJCHERR  BE(H am EE

BERAN MR (L) I JTiE

BEMESE BN A% Tt A &

(), B (5., IVEHRE OO KX, TA Study on Dynamic
Detection of Web Application Vulnerabilities (BhHIEATIZ L D5 Web 7 7V r—2 3 v D
Wegatef il FIEICBET 24H98)) L, 7TENLRLD,

Web BIEEAITOBEIZL D, Web 77U 7r— a VidEigiER b — e 2 2t o
HE 9o, LxL, Web 77U &r—3 a OMEEITEMEC 2 0 . EgetEs R A
LTV, Elz, B OBGIZHED, Fl R RENR L LA L T D, Mg
MERET 5 B E LT, BIANTEIN 2 W 72 Maga it H 1503 2% < FH ST
5o ZOFETIZ, Web 77 r— a VNCEBRICKELZED, DL X Web 77
F—a UNERT AT T A 2 LIk, It FEEZHET S, BEFED
Wessttm L TIE, WO RY = I TOERSINTEBY, EOWeb 7 7Y Fr—v
N L CHRICLKEEZEITT D, TOH, Web 77V 7r—3 3 2k - I
PN L, BB ALZFITLTCLEI D, BmEEENMIWVZ &3
BERoTND, ZOXI 72t mdb & Rin T TIEEIIAAT 2 FH 72 ags ek HF
EOREOM EE . Friz 2 fesstE i PR E B SICEBT 2 FIEEZREL TN D,

FHL1ETHRBLOBKOEREZIBS, F2HTIIWeb 7 7Y r—= a9 ST 5
WEDHI L, KigICBHETAKERIZOWTIRRTWS, FHIETIIWeb 7 7Y 7r—
VarEZebTHFRIEE LT, BEEEEEORAERWTZODOREESWeb 77U
— 3 VOB T ABELGE S AT A MR FIEICOWTE EH TN,

BAFTIL, SQL A ¥ =7 ¥ a kT D Mess i FIEICIR D A TWD, 2
DOWETIX, WEBICHDIAATTER S 5 CFH SQL 7 = VI8 b, WBA KX
HHIZ1E. SQL 7 = VNDERE & 5 X THIN BN 5 EET O T bE T, X549 %
ERRTDHDMNEND D, TDD, FRETIETIL SQL SUEIZESW T CIZ A b CTE
BbDHUFINEBEINVERT D FEZREL TV, ERTCIL, BFEOMTMHR M FIE
PERA LY =L & R Z AT SRR TFEND WS TE L Ot 2 i T,
NP2 L ERL TS, RICESETIIIaRAYA ~ - R VT T 007
(29 2 WEss AR M TFHEICI D fHA TV D, ZOWETIE, HTML X° JavaScript, CSS
7 IR D HTHNNBNLIMEERA L, 2o 0EICADbE TEIMICER
5D FHNEERRT D TFEEZRE L TV 5, EEOMasstmit >y — v & iHEE ) o ik
PITH 2 & T, BEFEORBENGWZ 2R LTWS, EHIZE6FETIX, Hir-
Wasgs et R ELZ R IZEET H 2 LN TX 58 Amberate ##2 LT\ 5,
Amberate |IMEFH MR FiEIC B3 HREEE A Bl L. S MEgoMER H FHIEITIRAE 5
RIVER -0 F I S AT RE AR B E 2 4211 L TV B, FEBR T3 Amberate & 7] U < #EREVEIE
DA[REZRBEfF OMegs e Yy —iZxt L, Rl—D 77 74 v aFE LTG0 7 v s
FAhFEEEE L, DWW a— R CHRET A ENTEZZ LA RLTWS,

BIREIIERESBOMEEE LD TND,

Pl b, RESCE, BEH D CTFHIDRBIND EET O S A b CHEBEEZ AT 5 2
& CEIMIAEAT 2 W T2 Megs MM i TEORE 21 L35 FIEZRE L, S OIZFEBED
FEZMOETFHEREICOISH TE OB ZIEL TS, ZHOEBICEL » T,
FEEE D O MESS R A& iR S AT S Z R Ae L Ie o7, Lo T, AR
DEZFIIH (L) DOFEZ T HERP LD LD 5,

-58-




2011 (Fpk23) 4F9A £ TOFHIE 2R GEZITRDO LBV,

EEOMI | et ) | GREHL - o r
Tt 451 389 840
it () 1,007 308 1,315
B 2% o »
it () 251 47 998
FAE 1 ) ;
[t (5440) 0 | |
At 1,736 754 9. 490

AEICFEH U725 SCHRE A Y E OFT B L OWRALIF2011 (Fk23) FEFEFHOLOTH D,

2011 CERL23) 411 H30H  F&47

FATE  FTHEME W G
WO BRI T A T R

T 223-8522
PR R kb IX B 53 —14—1




	0-0表紙
	0-1目次
	1/2
	2/2

	0-2授与者一覧
	1/4
	2/4
	3/4
	4/4

	1-1ｱｸﾞﾝ ﾄｩﾘｰｻﾃｨｱｿ 内容の要旨
	1-2ｱｸﾞﾝ ﾄｩﾘｰｻﾃｨｱｿ 審査の要旨
	2-1鈴木真美子 内容の要旨
	2-2鈴木真美子 審査の要旨
	3-1田中淳子 内容の要旨
	3-2田中淳子 審査の要旨
	4-1黒岩奈保 内容の要旨
	4-2黒岩奈保 審査の要旨
	5-1Tutik Sriani　内容の要旨
	5-2Tutik Sriani　審査の要旨
	6-1藤城孝宏　内容の要旨
	6-2藤城孝宏　審査の要旨
	7-1村上小枝子 内容の要旨
	7-2村上小枝子 審査の要旨
	8-1飯田孝久　内容の要旨
	8-2飯田孝久　審査の要旨
	9-1上田陽平 内容の要旨
	9-2上田陽平 審査の要旨
	10-1新藤豊 内容の要旨
	10-2新藤豊 審査の要旨
	11-1Lei, Zhao　内容の要旨
	1/2
	2/2

	11-2Lei, Zhao　審査の要旨
	12-1K.M.Mohiuddin　内容の要旨
	12-2K.M.Mohiuddin　審査の要旨
	13-1Maung Sann Maw　内容の要旨
	1/2
	2/2

	13-2Maung Sann Maw　審査の要旨
	14-1山田髙幸　内容の要旨
	14-2山田髙幸　審査の要旨
	15-1Md.Masudul Kabir　内容の要旨
	15-2Md.Masudul Kabir　審査の要旨
	16-1新庄真太郎　内容の要旨
	16-2新庄真太郎　審査の要旨
	17-1Alexandre Suryadi　内容の要旨
	17-2Alexandre Suryadi　審査の要旨
	18-1小山田雄仁　内容の要旨
	18-2小山田雄仁　審査の要旨
	19-1ZHANG, Wensheng　内容の要旨
	19-2ZHANG, Wensheng　審査の要旨
	20-1Sertthin,Chinnapat　内容の要旨
	20-2Sertthin,Chinnapat　審査の要旨
	21-1ACAR Cihan　内容の要旨
	21-2ACAR, Cihan　審査の要旨
	22-1田中秀典　内容の要旨
	22-2田中秀典　審査の要旨
	23-1戸井崇雄　内容の要旨
	23-2戸井崇雄　審査の要旨
	24-1田村維都江　内容の要旨
	24-2田村維都江　審査の要旨
	25-1近藤信太郎　内容の要旨
	25-2近藤信太郎　審査の要旨
	26-1Chu Bong-Sung　内容の要旨
	26-2Chu Bong-Sung　審査の要旨
	27-1Souihli,Oussama　内容の要旨
	27-2Souihli,Oussama　審査の要旨
	28-1小菅祐史　内容の要旨
	28-2小菅祐史　審査の要旨
	29-0巻末



