BEES SN T e e B 55 7 9 5

2015 (Fk27) #F K % M

Mt (L) o
EENCE O

MILONBEDOEE B L VR CEEOEROE S



H &

My B V=TT TV —arOuYy 2 \URAE T DHED BB A IS LD WS MR A B S D5 1
AR Physiological Characterization of Event—Related Desynchronization in Human Electroencephalogram 3
g 7 (E NIRRT RMIE 12 351 2 T4 B 13 110D AL B2 (O R
A ISR 2 L5 D R OREE 5
i B BERRERR I DILIRBE I A X A —E AL AT 2O RN 7
A, ITAT) Development of Burr Prediction System for End Milling 9
KRUY, SOTHEA (= RIVINTAZBT D) T AT AOBHFS)
e E v = BB RS L T R R A R E T T R OBSRERRAT L HUADD S~ A 11
AR EAi WHEPE~ 2 1) Rbiselyngbyaside X O M it & FIEE 13
5 ) Conceptual Design and Control of Walking and Transportation Assist Devices Considering Human Motion 15
YANG, CHUAN (NOEWEE B LT AT - B BB 2R OBL G L)
T R A Toolchain for Application Acceleration on Heterogeneous Platforms 17
(BRRAEBREICR DT 7V — v ar @Dz 0y — L FxA)
JL Ot T BB LD — AR OEB AR S D77 YV BUE FIEIC BT 2058 19
Multi-Service Adaptable and Low—Power Consumption Active Optical Access Network Using High—Speed PLZT
FR [EIE Optical Switches 21
(BEHPLZTAA v F 2 e~ v T —E ARG TR M B B 7 7 T4 7 RNT 7R AR T —2)
(~N—=FHB555%, Fiv—= AL=7h—) |A Study on Distributed Management Schemes for Node Mobility in the Internet 23
HENAKARALALAGE, OSHANI ERUNIKA | ({34 — o MZ 35135 ) —REE YT D45 B B 702 B3 HRF2E)
e 2,4,6-RA Y7 a7 == NI F T L% W Barbier ! S IZE ATV —b- B -C-7 Vav RE LD L= 9%
7 AU BOAL R
08 ) Bayesian inference on structures using differential evolution adaptive Metropolis algorithm considering measurement
Z]n—[OJYJ N uncertainty 28
’ (FHRAFRZEZ 35 8 LT8G 75 53 AL AN R R S TR E ) DA ZHETE)
(LAY RUY 242Dy R) Performance Measurement of the Supply Chain Using Control Engineering Approach 30
MOHAMMADREZA PARSANEJAD G TR N T IAF == e T o — = RGBT DR 5E)
On the isomorphism classes of lwasawa modules .
S H N N
ik CHEINFEDRITIHIZ SN O) 32
(Mg A r, =2 77 F5) Magnetic properties of single crystalline Mn;Ge; films grown on Ge (111) substrates 4
TRUONG, NHU PHUOC ALAIN (Ge(111) AR _EIZpkER SN 7=MnyGe, Bk SO B R L)
S A JEROENES T N LB REA A— 0 7 DT DS T 7 N OREEE 36
SHE B Motion Control for Haptics and Its Application to Delayed Communication Systems 38
o (NTTATADTZD DT— g ar ha— LR M 2 D815 2 AT L~DIE )
Ak FL— Explicit Representations of Locally Risk-minimizing Hedging Strategy for Lévy Markets by Malliavin Calculus 40
e (FUTT 7 RPN L DL T AT 2 RFTHIY A B b VHIE O W R e RBLAR)
A Ak B L — P —EIEIC Lo TR A SN2 153 7 T A% — DO WPETH EBEREA L~ B2 BR 42
[SEENEUN SRS ORI IE S HEE M O R FTHE 5 I B T2 48 44
(NP ] o NP —ERE KRBT DN T VAR " — 2T 55T 46
HERE Control of Wave Systems Based on Reflected Wave Rejection 48
) (RS R RSB By AT L il
W HTE Study of Reduced Rutile TiO,(110) Surfaces based on the Density Functional Theory 50
AR (5 P YL B A 12 /L T L TIITIO (1108 S R T O
(Hf M) Substructural Damage Identification of Shear Structures Based on Autoregressive Models 59
MEI, LIU (ARET /MZIESEAWHBE DY 7 AT 7 F v G E)




BMXODERRBIVOEEREROER

AL, AR (B FI284E4 7 1 A SCAE 559 5) H8RICEDAREZ HIIEL T, ARFAITINT2015 (OF
B27) SR IN IR £ DAL AR G LT DR XNE DE B BL UM CEADK ROE R ThHD, LT
HOIFRDERY,

B P B S L TR
AN OFESE EZ VAR R4 B K 4
(T |F 8 4275 = SRk 27 42 4 H 8 H B B
(T |[F 8 4279 = SRk 27 42 9 H 21 H KA 7%
HE(T%) |[F 5 4288 = SERE 27 4£ 9 H 21 H /NI EEIK
M (T%) |H % 4289 & SRk 27 4E 7 H 29 H Ji Sk
. o e - et A, I747)
(T3 | & 4290 & P27 4 9 A 21 A KRUY, SOTHEA
() [H %F 4291 & PRk 27 4E 9 A 21 H HE B
it (BE)  [H B 4292 & Rk 27 427 H 29 H AR BEA
i o - . . 4% )
Mt (T%)  |[H & 4293 & P27 4 9 A 21 A YANG, CHUAN
(T |[F 8 4294 = SRk 27 £ 7T H 29 H = A
(%) (W 5 4295 & WEk 27 4 9 H 21 H AN
(T |[F 8 4304 = SERE 27 4£ 9 H 21 H PR EIE
; = s o A (N—=FHFTTTH, Fir—= AN=H—)
Tﬁj:(j:%) i o 4305 7 IE}Z 27 E 9 H 21 H HENAKARALALAGE, OSHANI ERUNIKA
(T |[F 8 4306 = SRk 27 £ 9 H 2 H K 1EE
. - e o ok (& i)
(T |[F 8 4307 = SERE 27 4F 9 A 21 H ZHOU, JIN
o YN ops =] 7 =6 (A/\‘/VIQ\I/'HE/Q/V'H—/)I"‘:/\"VF)
b (L) W5 4308 5 | Pk 27 429 A 21 I MOHAMMADREZA PARSANEJAD
) |8 4309 & SRk 27 £ 9 H 21 H A E FnbA
. s e - S (hoVAr sy, =a 77 TI)
(T3 |F & 4310 % | P 27 4R 9 A 21 A TRUONG, NHU PHUOC ALAIN




AL OFEE LRl RG4H H K4

(T | % 4311 = TRk 27 09 A 21 SR —
(L) B % 4312 & PRk 27 £ 09 B 21 LepH PR
) |H O 4313 & PRk 27 £ 9 A 21 AR BR—
() |H % 4314 Rk 27 29 B 21 HEVH Hk2 Bl
(T | % 4315 TRk 27 29 A2 SFEE:IPN
(L) R % 4316 = PRk 27 £ 09 B 21 R K
() |H 8 4317 & YR 27 £ 9 A 21 ik B
() |H % 4318 Rk 27 209 A 21 HERS 2RIk
P (T (W8 4319 B | Pk 27 & 9 A 21 (e 4D

MEI, LIU




4275

clickjacking

77%

85%

Cross-Site Request Forgery (CSRF)

CSRF session fixation

visual




4275

C )
C )
C )
)
6
1
2
3
4 5 3
Cross-Site Request Forgery (CSRF), session fixation  visual clickjacking 3
1 CSRF 6 session fixation
26 visual clickjacking
6 4 5




4279

Physiological Characterization of Event-Related Desynchronization in Human
Electroencephalogram

(Brain-Computer Interface:

BCI)
BCI
7-26 Hz : Event-Related Desynchronization,
ERD ERD

M1 M1

M1 ERD
BCI
ERD M1
BCI
1
ERD
2 M1 ERD M1 M1
20 M1 ERD
M1 M1

ERD M1 ERD M1
3 M1 ERD

15 M1 ERD

ERD
M1

4




4279

Physiological Characterization of
Event-Related Desynchronization in Human Electroencephalogram

4
BMI
1

2 Event-Related

Desynchronization, ERD
ERD
GABA
3
ERD
4 ERD BMI

ERD BMI




4288

S min

in vitro

10-30 pg/ml

in vitro

0-40 pg/ml

15 pg/ml

120 min

15 pg/ml
(iy-b
(ify-c

0.17 pg/ml

24h

(M S min
(ii) (iii)
in vitro
Ca2+
30-290 mW/cm?
200-500 s 9
0.29 Wicm?
2h
0-40 Jicm?
0.3-1.2
17 37
60 min
30 min 24 h 2h

()1  200-500s
(ii)-a




4288

C )
Dipléme d Ingénieur
10
invitro
1
2
3
4
5 S min
Ca2+
200-500 s
6 in vitro 96 in vitro
0.29 W/cm?
2 h
15 p g/ml
7
0.3-1.2 17 37
8
24 h 60 min
120 min 30 min 24 h 2 h
9 in vivo
a1 200-500 s
(ii)-a
(ii)-b
(ii)-c (i)
0.17 p g/ml

10

invitro




4289

AR)

LED

(Augmented Reality :




4289

(Augmented Reality: AR)

LED




Thesis Abstract

Registration

“KOU” No0.4290 Name Kruy, Sothea
Number

Thesis Title
Development of Burr Prediction System for End Milling

To date, various methods have been proposed for the development of burr prediction systems; however, there
is no unigue system that can be used as a preventive method and that can be applied in practical use. The
objectives of this study is to develop a system for predicting the position and dimensions of the burrs and
determining tool paths to minimize the burr in the end milling process. This system predicts the position and
dimensions of the burrs based on workpiece material properties, tool geometry data, a cutting force model, cutting
conditions, and a burr formation model. This approach can be used to optimize the factors that affect burr
formation, and thus burrs can be minimized.

Chapter 1 gives an overview of the issues related to burrs and the objectives of this study. A review of
previous studies on burr formation is also provided.

Chapter 2 describes the basic knowledge of burr formation and the parameters that influence burrs. The
definition of a burr and the types of burrs that form in end milling are given. Two kinds of burr models, namely
the Poisson burr and rollover burr models, are discussed in detail, with two types of cutting processes, orthogonal
cutting and oblique cutting. A burr measurement method is also illustrated.

Chapter 3 describes the classification of burrs in end milling and the application of a burr model to each burr
type. The burrs found in end milling are classified as entrance burrs, entrance side burrs, top burrs, exit burrs, and
exit side burrs. This classification is based on the cutting tool motion when intruding into a workpiece. Two kinds
of burr models were used in this study. A Poisson burr was used when the cutting tool edge was pushing into the
workpiece edge, while a rollover burr was used when the cutting tool edge was leaving the workpiece edge. The
orthogonal and oblique cutting processes were applied based on the cutting tool edge motion and workpiece edge
position.

Chapter 4 describes the burr prediction method and development of the burr prediction system. The
development of a geometric simulator, including a Z-map model, NC program analysis model, and the
identification of up milling and down milling, is proposed. The mechanistic forces model, which is an important
factor that influences burrs, is illustrated in detail. The identification of the burrs formed in the NC simulation is
also explained, and the burr models are applied in end milling. Tool path planning for burr minimization is
conducted. The influence of the flank wear on burr formation was identified using a tool nose wear analytical
model.

Chapter 5 proves the burr prediction system proposed in Chapter 3 and Chapter 4 to have the ability to
estimate burr sizes and locations in the end milling process. The system verification is discussed. Ten simulation
and experimental tests for carbon steel and aluminum alloy were conducted using an end mill tool with two flutes.
An evaluation of burr prediction based on flank wear was also conducted using the two flute end mill in relation
to the flank wear dimensions. Comparisons of the burr prediction results were made for all cases, and both the
predicted and experimental results were found to agree under most of the cutting conditions. In addition, a
comparison of the burr prediction results based on flank wear shows that the proposed model can help in
predicting the burr size under the effect of tool flank wear with high accuracy.

Chapter 6 presents the concluding remarks and a summary of the study.
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Conceptual Design and Control of Walking and Transportation Assist Devices
Considering Human Motion

Nowadays, lacking in adequate care for the elderly, especially those who are walking with inconvenience is
becoming a growing problem for the aging society. According to this problem, this thesis presents three solutions
to help the elderly or patient walk and move more conveniently and easily from three different aspects. All of
them are intended to help the elderly or patient walk or move independently.

Chapter 1 presents the motivation and related works.

Chapter 2 introduces the human motion measurement method by inertial sensors. The developed measurement
method is utilized for sophisticated control of assist devices.

Chapter 3 explains the disturbance observer (DOB), reaction torque observer (RTOB) and synthesized camber
angle disturbance observer (SCOB). They are utilized to control the proposed devices accurately and robustly.

From chapter 4 to chapter 6, the conceptual design and control of the three walking and transportation assist
devices are introduced. Different design objectives for the three solutions are summarized below.

Chapter 4 describes the multi-legged walking assist device (approach 1) focusing on preventing the elderly fall
down and enhancing their walking ability, it is suitable for the elderly or patient who have very poor walking
ability. The moving speed is the slowest correspondingly.

Chapter 5 shows the walking assist cart operated by human foot (approach 2) that focuses on giving a hand to
the elderly when they walking. It is suitable for the elderly or patient who have a better walking ability but cannot
walk without walking assist devices. The device easily moves beside the user and coordinate with his or her steps,
and moving speed is depend on the users' habits.

Chapter 6 presents the self-balancing two-wheel electric motorcycle (approach 3) focusing on providing a fast
and safe transportation solution for the elderly or patient. It can keep self-balancing not only at high speed but
also at low and zero speed. It is suitable for the elderly or patient who have a better walking ability and want to
move fast. Its moving speed is the fastest correspondingly.

Although these researches are still relatively immature, they can provide solutions to help the elderly or patient
move more conveniently and easily in the future society. The major contributions of them is providing some novel
ideas, designs and control methods to help the elderly or patient who want to walk or move conveniently and
independently.

Chapter 7 concludes the thesis and provides a summary of the major results and contributions of this work.

Also, a discussion of directions for future work is provided finally.
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A Study on Distributed Management Schemes for Node Mobility in the Internet

This thesis introduces a comprehensive study carried out focusing on Mobility Management (MM) schemes in the
Internet. It describes the evaluation procedure adopted along with the simulator which is constructed to support the
evaluation. Then, the results obtained are explained, which lead to introduce a novel MM scheme.

During the past couple of decades, there have been a considerable number of standardization efforts for MM in the
Internet. However, those standard methods severely suffer from well-known problems. Those problems include a
single point of failure and attack, non-optimal data routing, and restricted scalability. Even though there has been a
significant amount of efforts which try to identify such major problems and fix them by adopting a Distributed
MM (DMM) approach, those efforts are still in the proposal phase.

Performance evaluation of MM protocols remains challenging, despite of having a handful of network simulators.
These simulators provide least conveniences to build and evaluate new protocols, regardless of having a good set
of facilities to simulate ordinary standard protocols. Especially, it is difficult to simulate relatively new concepts,
such as DMM. Thus, it remains extremely strenuous to evaluate proposed schemes and identify their competencies
and applicability.

Motivated by the lack of performance evaluation efforts and lack of simulation support, an Internet Protocol (IP)
mobility simulator called SimNetDMM was designed considering the network layer of the Internet. It attempts to
simulate mobility scenarios over mapped and synthetic topologies for all the selected MM schemes. SimNetDMM
can be regarded as the inceptive effort of that sort. It also allows realistic mobility patterns, MM entity
installments, and routing policies. Thus, the results can be considered closely liable and realistic.

The selected set of client driven (host-based) and network driven (network-based) MM schemes are evaluated for
performance separately. Evaluation carried out for host-based MM schemes reveals that the fully distribution in
the control-plane in terms of functionality retrieves better control-plane performance. On the other hand, better
performance in data-plane is observed during the evaluation for network-based DMM schemes with
control/data-plane split. Thus, in overall, fully functional distribution in the control plane and control/data-plane
split are identified as candidate MM approaches. Disadvantages of the existing proposals focusing on these
concepts are also identified. A fully distributed host-based MM scheme found in the literature lacks consistency.
The scheme adopting control/data-plane split has poor control-plane performance and when employed in a
distributed control-plane environment, it suffers from heavy control overhead due to data residency.

Considering the above issues, a novel localized network-based fully-distributed MM scheme (DMMSDN) is
introduced. It is designated for a distributed Software Defined Network (SDN) environment. Control/data-plane
separation is achieved with SDN. Dynamic Host Configuration Protocol for IPv6 (DHCPv6) is adopted for
accounting and assigning IPv6 addresses for Mobile Nodes (MNs). DMMSDN distributes the control plane
reducing data redundancy and increasing consistency of MM. Further, it regulates flow table updates in SDN to
reduce control-plane overhead. The size of memory required in SDN-controllers is minimized by limiting MN’ s
mobility information to be stored only in a single SDN-controller called the initial SDN-controller.

1/2
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DMMSDN is simulated and evaluated against a few DMM schemes. The results confirm the applicability of
DMMSDN. Further, multiple SDN-controller installment is also examined. Optimal SDN-controller installments
are identified for different topologies. Highest distribution in the control-plane is better for larger Internet Service
Provider (ISP) networks residing closer to the Internet core (tier-1), which cover a few continents and have a
considerably large number of Access Routers (ARs) for MNs. Medium distribution is better for least distributed
ISP topologies residing at the edge of the Internet (tier-3). Least distribution is better for medium ISP topologies
(tier-2).

They are tend to lease Internet Access to edge ISPs rather than providing direct access to MNs. The results
confirm that multiple SDN-controller installment always outperforms single SDN-controller installment. Further,
control-plane results are stable despite of the intercommunication of SDN-controller set. Thus, it assures the
admissibility of DMMSDN.

212
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Bayesian inference on structures using differential evolution adaptive Metropolis algorithm
considering measurement uncertainty

Bayesian posterior density estimation provides a rigorous framework of quantifying this uncertainty based on a
probabilistic model that is defined by stochastic model classes. In Bayesian estimation, the identification problem
is to infer the plausibility of each candidate model with a posterior density conditioned by the measured data; it is
not a quest for the true structural parameters. The posterior density of structural parameters indicates how
plausible each model is when considering the uncertainty of prediction errors.

The main difficulty of Bayesian probabilistic identification is to obtain the posterior probability density of
parameters conditioned by the measured response, because its calculation often requires an evaluation of
multidimensional integrals. The Markov chain Monte Carlo (MCMC) method is a widespread medium for
posterior inference but its convergence is often slow. Because most of these MCMC-based identification methods
use a single Markov Chain, which may be inefficient when the posterior surface is complicated. It is known that
because of the noise corrupted system response, the surface of the prediction error lies in a hyper-surface of a
multi-dimensional parametric space. To surmount this difficulty, this dissertation presents an improved differential
evolution adaptive Metropolis-Hasting algorithm (IDREAM) strategy to estimate the posterior density of
structural parameters. The main benefit of IDREAM is its efficient MCMC simulation through its use of the
adaptive Metropolis (AM) method with a mutation strategy for ensuring quick convergence and robust solutions.
Its effectiveness was demonstrated in simulations on identifying the structural parameters with limited output data
and noise polluted measurements.

Moreover, the surface of the probability density for the posterior sequences has multiple regions of attraction and
numerous local optima, which thus inevitably yields a biased estimator. To overcome this problem, which is
defined as the “equifinality”, the first-two derivative of the log-likelihood measure is proposed to formulate a new
informal likelihood measure for sake of improving the accuracy of the estimator. The proposal reduces the
standard deviation (uncertain range) of the posterior samples. The benefit of the proposal was demonstrated in
simulations and experimental verification. Finally, the conclusion is given. Comparison with existing methods
(using the formal likelihood measure) shows that our proposed methodology is indeed a powerful tool for

Bayesian identification of building structures.
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A supply chain is an integrated process wherein raw materials are extracted and converted to the
final products, and delivered to the customer. To design and analyze an appropriate supply chain
we have to evaluate its performance. In practice, performance measurement of the supply chain is
complicated due to the influence of different parameters involved in production planning, inventory
control, logistics and transportation activities through the chain. On the other hand control theory
is a well-known methodology to measure performance of business related problems. In control
theory differential equations of a continuous model is derived in time domain and then Laplace
transform is used to convert the model to the complex frequency domain or simply s-domain. The
converted model is solved and the solution converted back to time domain by invers Laplace
transform.

The purpose of this dissertation is to measure performance of the supply chain using frequency
response analysis. So control theory approach is used to measure different performance aspects of
the supply chain. The IOBPCS model is used as a benchmark to propose an analytical approach for
modelling production smoothing constraints. Since production constraints are nonlinear, the
extended model which in this research is called Nonlinear IOBPCS (NIOBPCS) is no longer linear
and thus nonlinear control theory is applied to measure frequency response for zero target
inventory. The results of frequency response show improvement of production performance of the
system facing with production smoothing constraints compared with the system without
constraints, but deterioration of inventory performance especially if demand has higher amplitudes
so amplitude of production signal ideally should be more than production constraints but
practically could not be fluctuate appropriately to satisfy the customer demand. Due to lower
performance of inventory in zero target inventory condition stock outs is observed during demand
peaks, so non-zero target inventory conditions is applied to calculate the amount of safety stock
that is necessary to have no stock out in the supply chain.

Furthermore a total performance function is developed based on APIOBPCS which is an
extended version of IOBPCS. Frequency response is used to introduce a total performance function
encompassing all types of the system costs including production, finished goods holding and
shortage, WIP, and ordering costs. The developed total performance function represents aggregate
performance of the system in one general function. The results of sensitivity analysis of total
performance function indicate a reverse effect of work in process recovery speed compared with

finished goods recovery and demand updating rate for different demand frequencies.

-30 -




4308 Mohammadreza Parsanejad

“ Performance Measurement of the Supply Chain Using Control Engineering Approach (

)11 6
2
3 Simon (1952 )
1 Towill IOBPCS(Inventory Order
Based Production Control System, 1982 ) IOBPCS IBPCS
OBPCS VIOBPCS VIBPCS
4 IOBPCS NIOBPCS Non-linear IOBPCS
NIOBPCS
Euler Formula
5
WIP work-in-process WIP
WIP
WIP WIP
WIP
6 4 5
IOBPCS NIOBPCS

-31-




4309

On the isomorphism classes of lwasawa modules

( )
Zp
A=Zp[[T]l Zp A
A- A- A-
A-
2
Fitting
3 4
3 Zp
4 3
3 Zp
A-
3 2
Zp Mazur
Wiles p L
Fitting

-32-




4309

C )
C )
C )
( )
() ( ,  On the isomorphism classes of
Iwasawa modules ( , 7
1950 :
: Zp
(Zp p ) ,
Zp 1 A
: A , Zp
: r r=1 r=2
: , =3
r=4 A , M A M
M : M
1 :
2
7AN . 3 AN
AN Zp r , =2
r=3, r=4 4 5 , =3, r=4
r=3 r=2
: A 2 1
Zp 3 r=4 r=3
: , N\ Zp 6 , N\
Fitting Zp
Fitting 7
2 , =3 r=4 \
7AN
, =3, r=4
)

-33-




Thesis Abstract

Registration

“KOU” No. 4310 Name TRUONG, Nhu Phuoc Alain
Number

Thesis Title
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The field of spintronics has increasingly become an interest because of the possibility to manipulate magnetic
properties with electric current and to produce spin currents. Spin currents are less energy-consuming than charge
currents and they can be generated in a semiconductor material by a process called spin injection, using a
ferromagnet as a spin polarizer. Due to the fact ferromagnets are usually metallic, the efficiency of spin injection
is affected by the difference of conductivity between the ferromagnet and the semiconductor. In order to prevent
such conductivity mismatch, the creation of ferromagnetic semiconductors was proposed. Semiconductors doped
with magnetic atoms (diluted magnetic semiconductors) are excellent candidates as spin polarizers due to their
conductivity matching. They are however difficult to fabricate and suffer from low Curie temperatures. Increasing
the spin injection efficiency of ferromagnetic metals, that can be grown epitaxially on doped semiconductors,
represents a reasonable alternate choice as long as the properties at the ferromagnet/semiconductor interface can
be controlled. MnsGe; has the advantage to be grown coherently on Ge(111) with a relatively high Curie
temperature and spin polarization.

The present thesis demonstrate a successful characterization of the interface between epitaxial MnsGe; thin
films and their Ge substrate. The evidenced interfacial spin-glass state is a promising result towards elucidating
the interactions between ferromagnets and spin-glasses, which could open new prospects for spintronics appli-
cations. This thesis is composed of six chapters. Chapter 1 explains the motivations of this thesis. Chapter 2 gives
a general background about epitaxial growth and deals with the structural characterization of the MnsGes thin
films used in this work. Chapter 3 introduces the magnetic properties that are relevant to this work. Chapter 4
provides a detailed characterization of the magnetocrystalline anisotropy in MnsGes by using the ferromagnetic
resonance technique. It is revealed that, despite being weak, a perpendicular anisotropy exists in such MnsGes thin
films and its temperature dependence is successfully determined not to follow the Callen-Callen law. By
comparing the perpendicular anisotropy with the shape anisotropy, this chapter concludes that the weak
perpendicular anisotropy does not affect the magnetization hysteresis at low temperature. Chapter 5 explains the
presence of a thermal irreversibility in the in-plane magnetization of MnsGes thin films. A spin-glass-like state
arising at the interface between MnsGe; and Ge considerably changes the magnetic properties of the
ferromagnetic MnsGes by introducing a slow magnetization dynamics below the Curie temperature. It is also
observed that the spin-glass-like state clearly depends on the growth conditions. Chapter 6 concludes the results of

this work.
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Substructural Damage Identification of Shear Structures Based on Autoregressive Models

Damage identification based on vibration data generated by SHM systems has been extensively studied
for several decades and the literature on the subject is rather immense. However, most of them are not
feasible or practical for large scale civil structures due to the challenges such as high equipment costs,
long setup time, difficulties in cabling and the long computation time. This thesis is devoted to overcome
these problems by proposing a decentralized damage identification strategy based on the combination
of substructural approach and autoregressive models, which is especially effective and economic for
large scale shear structures.

Firstly, an improved substructure-based damage detection approach is proposed to locate and quantify
damages in a shear structure, which extends from a previously established substructure approach. To
improve the noise immunity and damage detection robustness under different types of excitations and
realistic conditions, this paper proposes an ARMAX model residual-based technique to correct the
former damage indicator. The results of simulation and experimental verifications show that the
improved procedure works much better and more robust than previous method especially when it is
applied to realistic problems.

Secondly, to seek the balance between the number of substructures and the computation intensity
inside each substructure, a more flexible substructural damage identification approach is proposed in
this study to identify structural damage including its location and severity, using changes in the first
autoregressive coefficient matrix as the damage indicator.

Moreover, to simplify the above studied method, the diagonal elements from changes in the first
autoregressive coefficient matrix (CFAR) are extracted to construct the damage indicating vector (DIV).
Then simulations are conducted to investigate the potential of the DIV algorithm for implementation on
wireless smart sensor networks (WSSN), where the issues of scalability of the DIV approach are
undertaken by utilizing a decentralized, hierarchical and in-network processing strategy.

Finally, the conclusion is given. The proposed substructural damage identification approach can
satisfactorily locate and quantify the damage in both simulation and laboratory experiment. As the
damage identification process can be independently conducted on each substructure, by utilizing some
decentralized and hierarchical processing strategy, this method is promising and efficient for application

on wireless smart sensor networks (WSSN) to perform SHM systems for large scale shear structures.
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