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I. Introduction

While the grid integration of wind-power
continues to grow worldwide, the industries and
the utilities will confront the associative challenges
of its intermittency, such as frequency regulation,
voltage/reactive power regulation, sporadic
tripping to the upstream power network etc.
Wind power is further insufficient in islanded
operation, where the frequency and voltage
regulation are the main issues beside the load-
following. Scrutiny of these challenges reveals that
their root cause is the intermittent power output,

A . . N . Fig. 1 Schematic diagram of proposed system. The symbols Z.V,P,Q,L and R
owing to 1ts dependablhty on varying wind Speed; represent the current, voltage, active power, reactive power, inductance and

resistance, respectively. VSC1 and VSC2 are the rotor-side and grid-side

and the best solution, despite its high cost, is t0  jiverter. respectively

deploy electrical energy storage technologies. In
either case, incorporation of an energy storage system can provide an effective mean to address the
issues. Our research, in this context, is related to the integration of long-term/short-term energy
storage mix, consisting of fuel-cell (FC)/electrolyzer (ELZ) and Ultracapacitor (UC), into a variable
speed wind-power system. Considering Hz as energy exchange medium, the FC/ELZ unit of storage
system is utilized for the long-term/steady power balance, while UC unit is applied for the transient
power compensation. Fig. 1 comprises the schematic layout of the proposed scheme. To validate the
applicability of proposed scheme, the study is related to the development of the mathematical models,
control system design and the observation of the dynamic response, considering several operational
and loading situations.
Il. Simulation and Results

Fig. 2 shows the simulation responses of few
variables involved in the system dynamics. When
the disturbances are introduced in the system at
t=5, 15 and 20 s, the UC is operated to compensate
the transient part and the SOFC/ELZ is operated
to supply the steady state part of power-imbalance,
regulating the frequency and the voltage of the ac
network. By doing so, the compensating steady
state power can effectively be tracked by SOFC/
ELZ system, while forcing the steady-state charge
flow from UC to zero. Thus, assuming wind-power % tim;S[s] 20 2% 30
as negative load, FC/UC/ELZ system acts as the Fig. 2 Power flow responses from different sources; Pu, Ppo Petz: Proats P
dedicated powgr supplymg source such that the ;::Sdpé’gi,il“z;;;t?sent power from UC, FC, ELZ, tie-line and wind turbine,
surplus power is consumed by ELZ to produce Ha,
whereas the deficit power is supplied by the FC by
re-utilizing Hz produced by ELZ.
Ill. Applications

The results of the research can be utilized in renewable generators based microgrid, in which the
transient mitigation and the steady-state power balance can be provided by the integrated storage
system. By using the proposed control and operational schemes, the transient power from the FC is
strategically avoided; thereby protecting the FC from the possible fuel-starvation. Consequently, the
overall microgrid evolves into a self-sustainable and dispatchable entity, paving the way to integrate
renewable sources in a greater penetration level.
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[A Study on Electromagnetic Interferences Related to Power Supplies for Micro-
controllers in Electronic Control Units]
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ALHEEs (ZnO) ZIGMBICHWAEE NS > Y25 (TFT) &, WHIZEHZ 734 2 & LT,
HBBIGETRTA AT LA L ENDIBHPHEATH S, LA L, SN T TOFZEIZRIESA: 0wk
WX 5 bT VRS FEOSEICTAESNTE Y, bR E R KB & v o 72 Zn0 O 722
e b v DR EOBRIEIE TR o7z, 720 ML v v THNEMORET, TFT
WHBRO IS T 5 &) MDD - 720 AR, A TRRSE XL RS KF L oA E -
IS, T VRAIREICE Z 5 ERE ZnO OB A EEZ D LICER - I 2L —T 3 YORE
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REL, EHIL 7 o= Z0ERICHFGTHILEZHIELAZLDTH %,

W TIiZ, T3 TFT ~DOILHIZHE L7z Zn0 HEO BB &M% KD, ZnO Ofb¥EEGRILOE VAR
M EIC K E BT 2200, b¥EWMILOEMAHHILETH LI L ER L. TOMEED
LT, AR OBERE & A S MNIRGEE T 2R L, RIEOFBFEREZ 1T 72,

F72. ZnOTFT ~NOWHOLIREH T CONFRBERZFER - I 2L —2 a3 VORI » LB L. £
DFEAEMEELE L7 M1 DX HIZTET @ LFIC Cr v A 7 %33 TGN O F§ 5 o #s % JEHd
BL, FFICYI 2L —2avyoiERz2ET2, TFTOV—Z - FLA4 VEBEBLE Y a vy b F—HE6%
Y EFINVCRBTRETH S Z L ER L. T/, TFT 2525HA50E X 0 BIEE OISR LT b I&
oML, BEEVEZNLTERLZT YY) 7TORETY —RHBORT VI Yy VBT L2 L
PERNTHLILEZWHEIC L SNOORFERZD LI M2DE) LT a7 Vr— MEEZH WY —
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fifg S EEOF v ANV E AT, BEELZ 3HBICH LT IR L7,
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[ No-Reflection Phenomena for Isotropic and Chiral Metamaterials|
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[ Dynamic photon control by photonic crystals]
(74 b=y V#RICK D XFOERIFHIE )
TR 233 A 23 HIRES

Photonic crystals (PC) are artificially fabricated structures with periodic refractive indices of optical
wavelength-order. Analogous to electrons in a semiconductor, this periodicity provides the spatial
symmetry necessary to dictate the allowed states of photons in the PC as dispersion relationships
between their frequency and wavevector. Particular PC geometries develop photonic band gaps:
ranges of frequency where photons are completely forbidden from existing in the medium. Designing
breaks to this symmetry can create defect states where designated frequencies can couple to
resonant or propagating optical modes with wavelength-order precision, providing the ultimate
spatial control over photons. This work demonstrates that by combining the robust spatial control
offered by silicon PCs with equivalent temporal control, the behaviour and characteristics of photons
can be manipulated. This drives us to conceive, demonstrate and critically evaluate techniques for
temporal control over light as it interacts with PC devices.

1-On-the-fly wavelength conversion is based on an equivalency between the spatial and temporal
dimensions of the wave equation. It is well understood that if light travels through a medium with
spatial variation of the dielectric constant, then there will be a corresponding change to the field s
wavenumber. However, by that same reasoning a temporal change of the dielectric constant results
in a variation of the light’ s frequency. This is demonstrated by the spectrum of an optical pulse
propagating through a PC line defect waveguide experiencing a sudden, localized change of the
refractive index. The spectrum shifts proportionally to the magnitude of refractive index change
witnessed by the pulse (Fig. 1) and is highly time sensitive. Frequency shifts of up to 2.8 nm have
been observed and can be integrated with other PC devices to provide dynamic functionality.

2- Another form of dynamic photon control is dynamic @ factor control of resonant nanocavities for
the catch and release of optical pulses. By dynamically manipulating the phase relationship of
interference between optical paths coupling between the nanocavity and a nearby waveguide (Fig. 2
(a)), photons can be dynamically encouraged or forbidden to couple between these structures,
catching and releasing photons from the resonant mode on-demand. Time-resolved observation of the
nanocavity field shows clear manipulation of the photon lifetime during capture and release (Fig. 2
(b)). Independently controllable input and output ports have also been devised, showing successful
release of a 4 ps pulse up to 327 ps after capture.

In addition to controlling the carrier frequency and lifetime of photons in these silicon PCs, further
investigation could lead to improved performance by harnessing the characteristic properties of

different semiconductor media and the development of dynamic control over strong coupling.

Timingbetween signal pulse
and refractive index change

1

of refractive index

4dps

Localized sudden change Leps o T ] 2(a) Nanocavity
.....

Signal pulse
(1551 nm)

Intensity [arb. unit]

1548 1549 1550 1551 1552 1553
Wavelength [nm]

Fig. 1 On-the-fly wavelength conversion of a 1551 nm pulse 2(b)

traveling though a PC waveguide experiencing a sudden change

of refractive index. If the pulse is timed to witness the change of _

index there is a corresponding shift of spectrum. 3

Fig. 2 Pulse catch and release (a) Schematic of PC device using 2

interference to manipulate the Q factor of the nanocavity. (b) ?;»
§

— —Low, static ——Pulse capture
~ = Pulse release 100 ps later

Time-resolved measurements of the cavity field for static,
dynamic capture, and release 100 ps later.
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[ Study of Uplink Control Channel for LTE and LTE-Advanced]
(LTE & LTE-Advanced (25T % LV §lf1F v XIVICEET 2 %)
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[Using Scalable Run-Time Methods and Syntactic Structure in Corpus-Based
Machine Translation]

(R =2 7 IWBFRITHFEEBXKRICE I OA—NIN—-ZHEEEIR)
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With the development of Internet Input Sentence
and Globalization, Machine Translation

Rules | Relevant
Selection | ™| Translation

4 Rules

Translation

Rules
Rules
:l Combination

Corpus of

of natural languages has become a
examples

more strategic topic than ever. In the

past decade, increase in processing

Alignment

power and available resources have led

many researchers to shift focus from

heavily linguistic and expert Aligned Rules ¥
knowledge-based systems to corpus- Corpus Extractions S(e):tt::;e

based approaches. The principle of the
corpus-based approach is to use
existing corpora of translations to automatically learn how to create new translations. This approach
started to develop in the 1980s, and it actually originated in Kyoto University with Professor Makoto
Nagao, who proposed some of the initial ideas as early as 1984. The general framework for Corpus-
Based machine translation is as follows. First, a large corpus of translation examples (consisting of
sentences in source and target languages) is collected. These examples are then aligned: links are
established between subparts of the source and target side that are translations of each others. The
aligned corpus can then be used to extract translation rules that will be used for translating an input
sentence. In this general framework, many differences exist between systems, depending on which
type of translation rules are used and which amount of syntactic information is used.

This thesis explores several issues concerning use of syntactic structure in large-scale Corpus-
Based Machine Translation. In particular, we emphasize the need to move towards methods that are
scalable (applicable to systems using millions of examples) and if possible relying on run-time
computations (avoiding the need to pre-compute and store too many informations). We also
emphasize the need to take into account the syntactic structures of the examples and their
differences across language.

More specifically, the contributions of this theses cover several aspects of corpus-based machine
translation. As for the alignment aspect, we propose a new framework for alignment making use of
graphical models. This framework allows specifying new alignment algorithms in a flexible way. We
also propose an approach to alignment where the alignment can be done on a per-sentence basis,
allowing to do the alignment step at run-time, on an on-demand basis. As for the rules extraction and
selection aspect, we develop a method for efficiently retrieving translation examples in the corpus
that are pertinent to the translation of a query sentence. This method is based on retrieving
examples whose part of the syntactic structure match that of the sentence. Several challenges, such
as keeping the processing time and memory used manageable, require the use of innovative
algorithms, such as an adaptation of the concept of Suffix Arrays to trees. Finally, motivated by the
facts that some of the simpler type of translations rules cannot capture some translation phenomenon
happening during translation, we also propose some new type of rules that can handle more complex

transformation phenomenon while still being time-efficient to use.
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[ Automatic Acquisition of Japanese Unknown Morphemes|
(AXRFERFED BENER)
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[General Approach to Reinforcement Learning via Statistical Learning]
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[ Geometric phases in optical interferometry|
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[Observational study on diurnal precipitation cycle over Indonesia using 1.3-GHz
wind profiling radar network]
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[ Investigation of Synchronization in a Ring of Coupled MEMS Resonators|
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MEMS devices are normally targeted to Quter boam e r Beam
achieve a specific range within its linear mode '
of operation. At higher vibration amplitude,
the devices exhibit nonlinear response. MEMS
resonators, shown in Fig. 1 (a) that exhibit the
hard-spring behavior as shown in Fig. 1 (b)
were the focus of this study.

Devices such as the one shown in Fig. 1 (a)
were fabricated in SOIMUMPs process. The
device utilizes laterally driven comb-drive. The
electrostatic force that is generated through (a) Fabricated Resonator (b) Real Part of Measured Response with

. . Pressure = 30 Pa, Vdc = 20 V, Vac = 305 mV
this mechanism does not deDend on the Fig. 1 (a) MEMS device with asymmetric suspension beam lengths and
displacement in x-direction. Large force creates (b) measured response of the device which shows hard-spring behavior

. . . . and extension of hysteresis
large deformation in the suspension springs
and this creates hard-spring response when the excitation frequency is swept. The devices were
designed to be asymmetric such that the lengths of the inner beams and the outer beams of the
suspension springs have a ratio. This creates asymmetric expansion and contraction of the beams during
peak displacement. This mechanism further enhanced the hard-spring effect and exhibited an extension
of the hysteresis during upsweep and downsweep of the excitation frequency as shown in Fig. 1 (b).

These individual resonators were then o
utilized in a coupled system to demonstrate
the application of nonlinearity for sensing
applications. The resonators were coupled
together electronically via current to
voltage converters, amplifiers and other
necessary signal processing electronic
components. Changing the gain of the (a) Measured Response: Time-series (b) Region of Synchronization
ampliﬁers changes the overall Coupling Fig. 2 Coupled resonators: (a) autonomous system with out-of-phase

. .. vibrations and (b) region of synchronization with ac excitation amplitude
strength between two individual .54 acexcitation
resonators. As confirmed in the simulation
study, the resonators exhibit oscillations without an ac excitation signal when the coupling strengths
are changed to the critical values. The resonators were biased at dc voltage. The experiments
further revealed that the extension of hysteresis may play a crucial role in the range of the
vibrations of the coupled system. Additionally by changing the coupling topology, the system
exhibited in-phase and out-of-phase vibrations such as the ones shown in Fig. 2 (a). In
nonautonomous mode with ac excitation signal, the coupled system exhibited a clear transition from
stable periodic vibrations to unstable quasiperiodic vibrations. Regions of synchronization were
characterized for various

autonomous states as shown in Fig. 2 (b). The coupled system showed sensitivity in regards the
coupling strength, pressure, excitation amplitude, and excitation frequency. The coupled system is a
good candidate as a sensor to be utilized in various application areas including energy harvesting,
inertial sensing, and MEMS frequency synthesis.
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[Knowledge Acquisition from the Web for Text Understanding]
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[ Distributed Radio Resource Management for Self-Organizing Wireless Networks |
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The rapid growth of wireless technologies has led to high demand of radio spectrum. However, the
static spectrum allocation policy can be very inefficient due to under-utilized spectrum in spatial and
temporal way. In addition, the tremendous growth of the number of applications in wireless devices
or smart phones has led to a significant increase in mobile data usage, which can be a major
challenge by network operators for supporting this growth in the near future. In this paper,
decentralized radio resource management schemes are proposed in order to enhance the spectrum
utilization and improve the system throughput in ad hoc networks and next-generation cellular
systems.

First, the spectrum utilization in ad hoc networks can be enhanced by allowing lower-priority
users (LUs), which are equipped with cognitive radio capability, to spatially reuse the spectrum of
higher-priority users (HUs). Joint channel selection and power allocation for spectrum sharing is
proposed and analyzed using a game-theoretic approach. In the proposed scheme, each LU attempts
to select the most appropriate channel and transmit power in a decentralized manner. In particular,
an adaptive coefficient adjustment is proposed in the defined utility function for the purpose of
adaptively controlling the interference based on the quality of service (QoS) specified by the HUs.
The simulation results show that the proposed scheme improves the network throughput of the LUs,
while minimizing the outage probability of the HUs.

Then, a self-organized interference management in closed access femtocells is proposed to improve
the throughput of femtocell networks, while minimizing the interference to macrocell networks. In
the proposed scheme, each femto base station allocates the subset of resource blocks (RBs) in a
decentralized manner. The proposed scheme can be formulated as a potential game, which is
guaranteed to converge to a Nash equilibrium. The simulation results show that the proposed
scheme improves the throughput of femtocell networks. In addition, a self-organization scheme for
joint base station and RB selection in open access picocell networks is proposed to improve the
system throughput. In the learning phase of the proposed scheme, a game-theoretic approach is used
to model the interactions among users in selecting the most appropriate base station and subset of
RBs. The simulation results reveal the effectiveness of the proposed scheme in offloading the
macrocell traffic and improving the system capacity in open access heterogeneous networks.

WiFi access points (APs) are also considered as an alternative solution to offload the macrocell data
traffic. To improve the throughput of WiFi users, a self-configuration of WiFi networks is proposed
where each WiFi user attempts to select the most appropriate WiFi AP that offers a minimum
potential delay and that the delay experienced by the other WiFi users can be minimized. The
simulation results show the stability of the proposed scheme and reveal the trade-off between the

average macrocell offload and throughput performance of WiFi users.
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