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Thesis Title
Cyclic Delay Estimation Schemes in Time Domain Cyclic Selective Mapping for Orthogonal
Frequency Division Multiplexing Systems

Orthogonal frequency division multiplexing (OFDM) is a multicarrier transmission technique that has been

recently adopted in many wireless communication standards. It has many advantages such as robustness to
multipath fading and high spectrum efficiency. In spite of these advantages, OFDM suffers from its high
peak-to-average power ratio (PAPR) signal which has become severe constraint in OFDM systems. The high
PAPR may drive a power amplifier (PA) into a saturation region, cause interference among subcarriers, and
corrupt the spectrum of the signal. In order to reduce the PAPR of the OFDM signal, many PAPR reduction
schemes have been proposed and analyzed.
Time domain cyclic-selective mapping (TDC-SLM) has been proposed to reduce the PAPR. At the transmitter
side, the signal candidates (SCs) are generated by summing the original signal and its cyclic delayed versions.
The SCs with the lowest PAPR are chosen for transmission. The conventional TDC-SLM scheme requires
sending the amounts of cyclic delays as side information (SI) at a receiver side. In this dissertation, cyclic
delay estimation schemes at the receiver side are proposed. The proposed schemes omit the transmission of
the SI and improve the throughputs of the OFDM systems by up to 10%.

Chapter 1 introduces the OFDM concept and wireless communication standards and the background of the
research. The PAPR reduction schemes are then overviewed. The motivation of the research is represented in
the last part of this chapter.

In Chapter 2 a delayed correlation (DC) estimation scheme for TDC-SLM at the receiver side is
investigated. At the transmitter side, only one mapping branch is assumed and a SC with the lowest PAPR is
applied. At the receiver, DC is used to estimate the cyclic delay. The DC process multiplies the received signal
in the time domain with the conjugate of the guard interval (GI) sequence. The PAPR reduction, the bit error
rate performance, and the accuracy rate of the estimation are evaluated under various channel conditions.

Chapter 3 proposes a DC-matched filtering (DC-MF) scheme that improves the DC estimation scheme in
Chapter 2. The use of the MF makes the receiver be able to estimate the cyclic delays due to the generation of
the SCs from multiple branches. TDC-SLM places the DC-MF after the frequency domain equalization (FDE)
to remove the multipath components of the received signal. This proposed scheme is also evaluated with the
nonlinear PA.

Chapter 4 summarizes the results of each chapter and concludes this dissertation.
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Thesis Abstract
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“KOU” No.4577 Name Pedro Moreira Varela
Number
Thesis Title
A Study on Co-Location of Mobile Users Using Ambient and iBeacon Radio Signals in Wireless
Network

This dissertation provides a study on co-location system of mobile users. Co-location system combines
methods of detecting nearby mobile users and providing them interesting and useful services or information
within their respective groups. It has found several useful and real-world applications in proximity-based
services. Aware of this new trend in our society and its impact in our daily life, we design two novel

frameworks with the aiming at unleashing the potential of these proximity-based services.

We first devise a scheme that exploits the similarity of the environmental radio signals from multiple Wi-Fi
access points when mobile users are in the same place, a room, for instance, to cluster them into the same
group. The designed scheme is based on a nonparametric Bayesian method called infinite Gaussian mixture
model that allows the model parameters to change with the observed input data. In addition, we apply a
modified version of Gibbs sampling techniques with an average similarity threshold to better fit user's group.
We evaluate the performance, in terms of clustering accuracy, of our proposal numerically and then
experimentally. Through the experimental results we demonstrate the feasibility and the efficiency of this
method. Results on experiment showed that it can even achieve a better accuracy when compared with the

state-of-the-art community detection-based clustering method.

Then, we extend our first scheme to a new issue arising from the need to co-localize walking groups of
people. That is, we give it now the ability of clustering groups of people even though their are walking
together as part of the same group. This second devised framework is based on the analysis of the two key
network properties, i.e., the edge betweenness and the shortest average path length among all pairs of mobile
users in the wireless networks. It leverages Bluetooth low energy technology to achieve a high degree of
co-location accuracy. From the collected radio signals, we construct a graph network in which the distance
between pairwise vertices represents the connection strength between mobile users. Then, we apply a
modified version of the edge betweenness techniques to cluster walking groups of mobile users into the same
group. We assess our method with both computer-generated and experimental data sets. Through obtained
results, we have shown that our method can be successfully applied to co-localize people walking as part of

the same group in wireless networks.
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2012 FEEIE, A CHR] 820 HANEMHEGIZ L Vit L TRV, Z0BIFI45H% 20 £
TR 1400 HAIZE TET D LHEE SN TN D, ZOEMIEEIFTHEF >~ ZiE TITE<
ORFFENZ LD NAABEEEDIIZE « BRI SN TE T2, L LD, BIWERSCHAMSIIME,
FIpEE WS T=E L OFENRIZITIR SN TS, & 2 TAISE Tl TAEEﬁZ%{EE M IZEE LT,
UL, BABLBRTFEDOLOZEZ—57y MEFIZ, DA LTl h iR SISt 235
HYOIEETH Y . W72 ARSI 70 0 155 L S D, Aam Tl GpEstx 7 ) —
=7 CH#S L7z nonactin 3 X OO ATEMEHRE D & % xanthohumol % FV T, SRESEIEED
BLED DD /BRI — R & L COF IOV TG A T 72,

(1). VCP fHE#] xanthohumol Dt MEFHIKIZ3 5 A RRESTEM:

ZNETICHR A 1E, Ay 7R SE xanthohumol (XN)7)3 valosin-containing protein (VCP)
B =0y M UTEOBRBAIAET 5 2 & 2 AU Lz, VCP I3 VIO AL ERL T A RIC
FETHZENHEINTED ., F72XNIZOWTH L DfaslUl TEDHIS GRS ST
WD END, FAILIXN B VCP 24—y 357 L CHRAIEMZIET D AT,
XN OFFET HAIEAIZEE ST % pathway Z#RGE L 72, shRNA 27 U —=7Z2FIf L, [HET
% Z & T XN O AN Z SR T 585 A RFR L= & Z A, adenylate cyclase (AC) pathway

B DI e v b Lz, FERIZAC pathway OREREIAF-00 15T 5 PKA ORHEH (H-89
ioJ:U\ KT5720)% XN &A% L fHFhR 2R L, XN OMIEstHEEE R U7, LA L
OFER I V. AC/PKA pathway & VCP OfERE L DEIIZ 7 1 A h—2 INFE L, VCP [HERIOE
FREGEEMEIZ AC/PKA pathway 2388532 Z EAVRIZ I 7z,

(2). B-Catenin BRI ANTHT HIRFIKS — FOBRFE

FRx 7ot MEGIZBW T, Brecatenin (TEMREERSGRO N TEY . AHRBAREO S —7
v hELTEZLILTND, LIRS, Breatenin ZRFEM ANIRTT DIRFEIIARTZBIR ST
WRVY, 2 TH& 3B-catenin BB ANTx L CARREBILE FRET D23 VIR — R il
WIA 77V —=bER LT, £ LT, AR ZHEEES IR L2 2A, I har R TR
M3 Al & U CAI 5415 nonactin % [AE L7z, Nonactin 35 5 OV OMOMBILEA]ITH 5
valinomycin <> CCCP |, in vitro CB-catenin ZZ¥753 AN % L CGEIPIITHIEAEZ #7525 L nonactin
1% in vivo CIEBEIREATHFE LT, S BDITIEHZHS-catenin 2MRFER 20T 2 Z AR S
7oo BIHBFNEII o RUTEEET S Z b, Fexld, Brcatenin ZEFEN AATARKER D MIH]
SNDHZETI bay RUTORAAYY) AREITHAFE L TEF L, LIz o T CHEasEDS
HE IO TII RN EHERI L7, BLEOFER KD . Brcatenin BENBAATH LTI b R
THaRE—Ty N H I L THEMBEENTHFES NI Z EAVRE S,

-49-




WXBECEE

HEE 4647 & K 4 1LY =y
RO . A B HE 25 FANK P % e AR IE#k
Bl B HEFR AN R A Trpfd [ 5 ARER
B HE 2 AR A2 4 (HERERBERL ) TE (E2%
B HE 25 AR A2 i+ (T57) HK SRR

T (), B %) WHEEEREOFAGERFHSCE, [Chemical biological studies for the
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MEIAARANDIERE LT, TOEIGITELBEML TS, 2 E T < Ofls AAIA B
ézh FrICUAEBI R SN2 A D5 FRERREEK I, DNADRIA & BE$ 5 70 2 1A & 3 2 5RHA
THY, —HTIXEENREERDREEZ R LTS, L L b REIWERSCHEEIREIE, Bkl &
WO T2 S OENRRIEICESN TS, ZNHLORBELZ RS 5 HELE LTI SIZLH TW
HONREREFCZFH LI-IREROBRB TH L. BRBBEL 1, 5 2 DOBIBEFIZONTH GO
JJB?@TEODJ%T IFEFEME 2 R S 220D, W OBIEICERNAE LD Z & TEEMEZ T LD

MBGTH DH. AT, BRESEOBEEZFIH L T VCP BHEAI xanthohumol D HLHY AAEME D
)< 73 R LD—uiZ 0 ST L, £ BAIR-catenin (25 L TARRESEIE M 2 484 5 28 A TR R
2 — R & U Tnonactin WL L, ZDEMBIETEMFEELA 71 = X L O—hi & fH L 7.

FLREITFMTHY, ZHETORAIRFES D TR EZ R L, -8R BstEE%2f
T EYOISHABNZ OWTORERMIEE £ L DTN D.

5 2 T T, VCP BHEEAI xanthohumol @ in vitro 35 X OV~ 7 A % U7z in vivo OFUIEIETETE %
P LR R 2R < T 4. Xanthohumol (2%} U TV VS ME 2 73723 AUAIAE & RS2 PE AR A AUA
JONTEET D Z 2 R L, EWES M2 L7228 UM Tl xanthohumol ALEEIZ X » THI T 7R b
— Y AH NI survivin OFBURDNFEE I NS Z EE R L. 2o LD, survivin 3
xanthohumol (25§79~ 2 &S HERLE R - CTd 5 AlRetE s R S iz, 72, shRNA X7 U —=2 7T
& 5 T xanthohumol DJES 1 2 BT X1 5 85 1 2 BEFE L 7= %, adenylate cyclase/PKA 7 ) /v
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Biomechanical Study of Drilling Trabecular Bone and Lifting Maxillary Sinus Membrane
in Oral Implant Surgery

This study aims at reducing the number of serious cases occurred in the oral implant surgery
through biomechanical study of mandibular trabecular bone and maxillary sinus membrane. The problem
occurs when a clinician misjudges the bone quality of the trabecular bone in the lower jawbone during drilling
causing perforation through the mandibular canal. Furthermore, accidents that could lead to death such as the
perforation to the lingual cortical bone also might happen. In the upper jawbone the problem lies with the
breakage of the maxillary sinus membrane due to perforation or dead cell caused by strain concentration that
cuts the blood flow during the sinus lift up process after drilling. Therefore, to avoid the above mentioned
problems, it is important to quantify the drilling force-sensing for trabecular bone and strain distribution in
lifted sinus membrane.

In relation to the quantification of drilling force-sensed, a new oral implant surgery training
simulator was developed so that the users can feel the real force-sense. The apparatus was tuned through
experiment using fresh cadaver and expert clinician’s evaluation not only for the trabecular bone but also for
cortical bone in order to simulate the accidental cases. The developed system was then evaluated by clinicians,
and it was revealed that their experience was very much influential on the force-sensed by investigating the
input drilling force and the output drilling speed. The developed system was then used for education of
students in a problem-based learning (PBL) class at a dental college. It was quantified how correctly the
students could recognize the bone quality of the trabecular bone by the drilling force-sensed. More than half
of them could identify the main features of force-sensed influenced by bone quality for a bone sample. This
implies that the same evaluation can be done on well experienced clinicians and they can identify them more
accurately. Hence, the developed system can also help the clinician to quantify the drilling force-sensed and
the bone quality after the surgery, which can be transferred to an inexperienced student.

In regards to the strain distribution in the maxillary sinus membrane, an apparatus was designed and
developed in order to measure the reaction force during the lift up process using fresh cadaver. Also with the
help of nonlinear finite element analysis, the material properties of sinus membrane were calibrated using a
power-law constitutive equation, and finally the strain distribution was obtained. Based on the strain values, it
was concluded that the RZ component of the shear strain was significant to the cutting of the blood flow in the
sinus membrane, where the R component denotes the radial direction of the membrane and Z denotes its
thickness direction. This fundamental study on the membrane is expected to lead to the development of sinus

lift up surgery training simulator with force-sensing capability.
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