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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 hodes and control of coherence are
achieved with the assistance of an externally applied classical field. An architecture for large humber 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 protocol.
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 eectrode 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 e ectrode 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 eectrode 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 be far 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 itsdf.
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 bits, 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 allocation. The combination of above technologies has been
researched for the most promising technique for the next generation wirel ess systems.

Chapter 1 introduces the promising technologies of 4G such as OFDM, MIMO, €fficient resource allocation
in wireless 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-Input Multi-Output Orthogonal Fregquency
Division Multiple Access (MIMO-OFDMA) broadband mobile wireless communication system for next
generation. In the wirdess 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 MIMO-OFDMA mobile broadband wirel ess system case to
give the higher capacity throughput in the next generation wireless.

In chapter 3, we propose the resource alocation 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 decompasition (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 sdection 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 channd 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 seected based on the calculation of
SVD of channe 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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The Phase-Averaged Velocity Measurement and the Estimation of Pressure Force of a Periodically
Moving Body

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 at 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. Inthis
study, qualitative agreement of the two methods is shown for the mid-chord section of the plate.
The visualization of the pressure field showsthat 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.
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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 is the 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 positioning 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 sengitivity 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 signa 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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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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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 a fact 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 a supply 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 asthetrends. 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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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. Contrarilyy, 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-




3558 SOUIHLI, Oussama

Bachelor of Engineering Master of Science Oussama Souihli
Capacity Enhancements to Wireless MIMO Systems: Channel Feedback, Keyhole
Mitigation and Multi-User Support ( MIMO

) 5
MMD Miltiple-lnput Miltiple-Qiput LAN
M MD
M MD
M MD
M MD
1 M MD
2 M MD
M MD
M MD
3 M MD
M MD
4 M MD
5
M MD

-56 -




3559

A Study on Dynamic Detection of Web Application Vulnerabilities

Web
Web Web
Web
WhiteHat Security 83% Web 1
Web
Web
Web HTTP
HTTP
Web
Web
Web
HTTP
SQL
SQL
XSS
Web Web
131
Amberate
Amberate
APl  Application Programming Interface
Amberate Amberate
XSS Amberate 500

82%

-57-




3559

v

« )
Detection of Web Application Vulnerabilities (
)
Web Web
Web
Web
1
4 SQL
SQL

Amberate

7

C )

A Study on Dynamic
Web

Web

Web
Web

Web

Web

HTML  JavaScript

Amberate

Amberate

CSS

- 58 -




