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The extra-vocalizations and episodes as political rhetoric
Ken KINOSHITA (Department of Socio-Environmental Studies)
Abstract

This paper deals with the extra-vocalizations and episodes as political rhetoric in Japanese political interviews and will show
how they used them. The quotation of extra-vocalizations and episodes is assumed to be a characteristic of politicians’ unique
way of speaking and is used to obtain the attention of the audience and increase their persuasiveness. Four interviews were
used to analyze the use of rhetoric in 110 responses, with 33 (30.0%) quoting extra-vocalizations and 16 (14.5%) talking about
the episode. The analysis revealed that regard to the quoting extra-vocalizations, the ruling party members use it as a
reinforcement of their statements, while opposition members use it as a contrast of the hostile statements. Analysis results
showed that when talking about an episode, there are those that simply talk about their own experiences and contribute to a
smooth interview and those that quote and critique others’ statements at the same time as the episode. By revealing the way

political rhetoric is used, viewers will be able to carefully listen to the politicians’ story without being misled by political

i (hameeRt

rhetoric.
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WUREE %o OMAGDEIER, IhHL MY vy Z7HED
HAELETHY, VAL RS KRS NLHMA
GhEThbEINL, @BEREE, FHLFD, BRI
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BOARITHFIIBWT, TH LAV M) v 7 EELMHS
CEIEoTC, SELFLHEROKEISEE D, —RERD,
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X, HAOBEEMNEEZ SHIZ, ToEc BRI LS
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NHNTERV, 20720, PROBEHAL v Ca—0k
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bo 774 hZa—21d, EHEAEH D5 &R H D208
2155 E T EN TV D, 794 A= 2 —ADHE
BRI (7 97 LY BUARTME R B RMEIER) Tdh
bo W7 BA7 74 7, 4508 HIEH 18K 2> & 181R5455
FTHEEINTVS, WERZ O R 7 74 T ORISHITHIER
B (¥xy—FVAD) Thb,

Gt AR O RER 2 2T 283D, 5t4 A% s
xR e 35, 5aiER L LT, 201657 A2TH kD7
FA L= a—A L), HREHEOR®EbGHEE OO R
(LLF, AR ET2), RO20164E 8 A27H A DM 7 1
A7 74T &Y, HRGEHIEORKERGHE O RERIE (DL
T, ZREETS) BREL. BREEE LT, 201646
HIIBRGEOMG 7 @ A7 74 7 &0, RAESEHTEORHE
Beik B O EARBE—BE (DLF, AL T ), KU20164E9
H26H =D TS5 4 n=a— A L0, RiEETEDS#HRE
HEORILES (LU, fil&35) Z@Exe L, #E
H1zoT, TNETNOFMPL5HREOFEE LY 1 N3O
EL, BENEKAI3 ML EORE % EE L7z, Tk
BT, AR, LEEE9 N, FHREE264E (59i%) T
HY, BFEWEELKRETH S, ZFFIE, GBI,
HEBE3E (TT%) TH Y, HREBRFRTH L, LRI,
LORIE 3 M, HEBRE 7 (TR) ThH, RERESH
KHEIZHRETH 5. Mg, LR 4 b, 3R BE184F (54
%) Thh, REZHFEAMTH L,

OB 725 TIL, REEHHTOBMAZMHEHL, B &
[ % 12D+ v b (Question-response sequence) & L T
WHo AKRO23M, ZRED3TH, EARD23M, MHIL27/ O
FHI0DERTH - 72,
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42504 I 2a—ZHNT, 1100FEZICBITSL b
Vo 7 O & 55T L7cAE R, o3 o5 Hix330
(30.0%) THYH, TEV— FIZHT 5516/ (14.5%)
Tholzo TMFEORS LYY — FORT % [FFEZH
WTWBHENE5 M (4.5%) THolzo TOMDOL M) v
7 % T 5 513291 (26.4%) TH o720
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ELTHwDZ L, it el IEszdie LTH
WTWBEZEDHLNE LTz 72721, G5B TH o
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Gat#E b2 w2546, oRF EIIHLTwS
PIZOWTHERR T % &, WEFRILRR 6 0], JiH 1|, Ay
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BERIIHL TS, FALASADORESTITMAT, Mmoot
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i<, B EARILE VB84, w20, i
BU ok E 2 ), BUGFFmE 1 0l NEFRRHRE 1 H & &>
TWwb, WLZITHI A, REHOBERHEOHNIRKED
Rz 5IH$5628T, BRAORSZEMNTHEIOH S
BOELTHELTWAEWR S, 72, WEHRHEKED
BEXEVIATLIHmD Wz oh, 2, EROKS
BOEEMEONLAETRINE RV E VL 2lE
DFEETHY, NHRBRHKEORSTHY 2055, i
BEBRLIZTIHE o TWD, ot BAN L Z V55
A, WERIRR - KE 30, BF3b, HRSE3M, 7
L 2m, WEH1IEE %> TW5E, WHEDE L ANERH
KE - B - HRSETH Y, BUFS5% & HE OBUGE % R
THLIETHHEWHLNIL, HROBMNLEE2FLZL DD
EEZbNA,

Wiz, bz iEET 5. Gtk Bauaibe L
THWZFIE LT, AKOSHMEZIY FF 5, AEIEE
FHM KR E LT, FHICHINELTBY, 28kME2 Bz %
RBFEFPRIZOWTHEMA R EN TS, ROBIE, 17
FEAFICET X ND D ONRZVhZHbILTWw LG TH
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LB otmE RSO0 k] ol

AHE (R Y, 290w, 0, S T T
flC &k oT, 7272, £ 790k b, T4 275
VB 72O EOEEETIHICL ST, TOMTE
IATT D, BED, LWL EnHIFLZT LR T,
ZIhH—250h, FEEFEZT, SHIL, KA,
[RENDOEE], TLT, [RENOEELT BT
LA LA HEEHD, EFFDOR TS TWZA
ZEEwET,

(201647 H27TH 754 h=a2—AXkD)

ZoOFTIE, ARINERIEAEORSEZ, EFF &K
FXC, FIHERIT-oCwb, AR, WA v 7T %l
ELTZUWMONEWEINIICT L0, [REANOKRE ]
LEEL, FhEWMAT LD, [RENOEEEIT S
AT LV REEToTWD, [ V7 FEMOEKRDT
EHEMCHRZ 272012, 5IHLZbDEEZ LN, K
BREBLERREK L Vo 7RIS T 232 FEL LT
L, AHEEOXRHZESEL, bR wEHICRELT
Wb,

ZL T, BB oMo ZiERET 5. Btk H A5
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SR E SRR ZR R E LT L T b, R
DOBITIE, BHEGIEICE LT, ##:9 508ER HERY
HEHEDITHARICOWT, HENFHREOFREZNAT
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Kittipanyangam Soranut: The development of a spectrophotometric method using
fuzzy theory

At present, there is no direct concentration measurement method. Therefore, to measure the concentration of solution, an
indirect measuring method is employed. After that, the measured value is converted to the concentration. In general, a
spectrophotometer, which is a light absorbance measurement device, is used to measure the concentration of solution. The light
absorbance measurement is one of the most efficient methods to measure the concentration of solution. To calculate the
concentration by using the light absorbance, a spectrophotometric method is usually employed. In a pure solution case, the
concentration is calculated by linear regression analysis based on the Beer-Lambert’s law. The linear regression analysis can offer
the relationship between light absorbance and concentration of solution. In an ideal case, the calculated result is perfectly matched,
because of the linear relation between light absorbance and concentration of solution. However, in the deviation case from the
Beer-Lambert’s law, the light absorbance is not proportional to the concentration of solution. Therefore, some errors are occurred
in calculated concentration result. Especially, in the mixture solution case, the error affects the calculated concentration result of all
components. For this reason, this research focuses on the reduction of the error by approximating the calculated concentration to an
ideal concentration as much as possible. The error is reduced in multi-component case as well as pure solution case.

Until now, many spectrophotometric methods have been proposed for multiple component cases. However, some previous
methods depend on the spectrophotometer and the condition of the solution. For this reason, the aim of this work is to design a
multicomponent analysis system that can be used in all spectrophotometers without specific conditions. Concretely, by using fuzzy
theory, the proposed method performs the linear interpolation in different range of boundary points. In other words, the
concentration is expressed as a piecewise-linear function. Thus, the proposed method can reduce the error from existing methods.

To develop a novel multicomponent spectrophotometric method, this research starts from an analysis of the spectrophotometric
method of the pure solution in section 2, where a light absorbance calculation, a light absorbance measurement, Beer-Lambert’s law
are discussed. Then, we compare existing multicomponent spectrophotometric methods in the case of 2 components. In section 3,
we propose a novel spectrophotometric method using fuzzy theory. The novelty of the proposed method is clarified by explaining
the difference between the existing method and the proposed method. ~After that, in section 4, we clarify the characteristics of the
proposed method by using the computer simulations, and compare the proposed method with existing methods in the ideal case and
the deviation of Beer-Lambert’s law case. Furthermore, the proposed method is compared with the existing method in experiments
by using the light absorbance obtained from a spectrophotometer. Section 5 is the summary and future work of this research.
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Rubpongse Ratanaubol: Design of a multi-cross-connected Fibonacci converter
with exponential voltage gain

This paper proposes one form of switched-capacitor DC-DC converters that can improve to integrate into a chip at the smallest
possible size that is a Fibonacci multi-cross-connected capacitor DC-DC converter for energy harvesting system. The proposed
converter can realize high voltage gain with K~ X V,,, (IV, K=2, 3 /4...), the structure of the multi-cross-connect make the stepped-
up voltage of the output capacitor of the proposed converter is generated in every clock cycle. Therefore, the ripple noise is less
than the other converter that the stepped-up voltage of the output capacitor is generated in an only half clock cycle. For this reason,
the large output capacitor is not important. By connecting with the small output capacitor, the response speed will be fast, and the
occupational area will be small. Therefore, the proposed converter is appropriate for energy harvesting systems using an energy
harvested.

Keywords: charge pump, cross-connected topology, energy harvesting system, Fibonacci converters
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Chuebupa Araya: Preparation of Double-Layer, Single-Layer, and Single-Layer
Porous Nanosheets

In this research, I studied the synthetic conditions to obtain double- and single-layer nanosheets of K4NbeO,7, finally aiming at
synthesis of single layered “Janus” nanosheets that is modified with two different kinds of polymer brushes on each side of the
nanosheets. Double-layer nanosheets with the thickness of 2.0 nm (confirmed by atomic force microscopy) were obtained by
heating K4NbsO,7 crystals in propylammonium (PA) chloride aqueous solution. To obtain single-layer nanosheet with large lateral
size, double-layer nanosheet colloid was then treated with 0.1M HCI solution for 50 mins and reaction with PA at 80°C for 3 days.
The thickness of the nanosheets was reduced to 1 nm, which mostly accords with the theoretical value deduced from the crystal
structure of the single-layer nanosheet. The single layer porous nanosheets were also obtained by the reaction of the double-layer
nanosheets with PA at 80°C for 3-5 days after proton exchange (1M HCI solution, 50 mins).

Keywords: Single-Layer nanosheet, Double-Layer nanosheet, K;NbsO;,, Exfoliation, Single-Layer Porous, Polymer brushed
nanosheet
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Youwei Xu: A Study on Force Control for a Hybrid Electric-Pneumatic Ultra-
Precision Vertical Positioning Device

In this research, a hybrid electric-pneumatic ultra-precision vertical positioning device using an electrically driven linear motor
and a pneumatic balancing cylinder, which is one of the positioning methods for machine tools is researched. Especially in this
research, force control in the vertical direction by controlling the internal pressure of balance cylinder is focused. The research can
roughly be classified into the following three parts. First, the relationship between the internal pressure of balance cylinder and
force generated in the vertical direction is identified, followed by the investigation of the characteristics of force control. Second,
the relationship between the driving current signal of linear motor and force generated in the vertical direction is investigated.
Third, a method that can estimate the external force in the vertical direction by using a disturbance observer is proposed, followed by
the proposal of a force control method that can miniaturize the linear motor and reduce the load of linear motor.

Keywords: Hybrid electric-pneumatic, Ultra-precision positioning, HPOR, Force control, Disturbance observer
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Chanpanich Peerapol: Basic Study on Rail Inspection by an EMATs

Due to the deterioration of railway tracks, there is a possibility that cracks will occur in the head, neck or bottom of a rail and
become a cause for a major accident. For safety, detection of such defects takes priority over other concerns. In this research,
EMATSs which have capabilities to achieve three objectives, depth measurement, surface measurement and lower surface
measurement, were studied. The result of depth measurement showed that measurement error was lower than 2.5% which is
acceptable. The capability in detecting a small defect at the bottom area was also confirmed. For the surface measurement,
unidirectional propagating method is studied by using the interference phenomenon. By adjusting a delay time, the interference
phenomenon was confirmed as signal amplitude traveling on right side roughly increased by 2 times and left side roughly decreased
about 70%. With the best condition, the ratio of both signal amplitude was 7.2 times. The capability in determining a defect was
confirmed with drastically changed in decreasing rate of signal amplitude when defect size was increased.

Keywords: EMATs, Rail inspection, SV wave, Angled SV wave, Surface wave, Unidirectional propagation
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Nattaphat Kaewpoo: Experimental Verification of Position Sensorless Control
System for Electric Vehicle using Switched Reluctance
Motor

In this paper, the position sensorless control system applied to the SR motor drive system for EV, which requires high reliability
is proposed. Specifically, the position sensorless control system was built by using a look-up table that represent characteristics of
the SR motor generated by using the finite element method static magnetic analysis, and the actual machine is verified under the
driving conditions assumed when applied to electric vehicles. The actual machine verification uses a 6/4 300W SR motor drive
system. Also, the proposed position sensorless control system is realized by using a control system based on FPGA board and
dSPACE control system.

Keywords: Switched Reluctance Motors, Electric Vehicle, Position Sensorless Control System, dSPACE
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Kangkarn Kamin: Guided Eigenmode Analysis of Two-Dimensional Photonic Crystal
Waveguides Using Multilayer Method

This paper investigates two-dimensional guided eigenmode fields propagating in photonic crystal waveguides formed by
multilayered periodic array of circular cylinders. The formulation for the guided eigenmode analysis is based on the Floquet
theorem, and the reflection matrices of the photonic crystal walls are derived by multilayer method combined with the recursive
transition-matrix algorithm with lattice sums technique. This makes us possible to obtain the result agrees with the referred
technique. The reflection matrices of the photonic crystal walls are used to derive the dispersion equation for the guided eigenmode
of the photonic crystal waveguide. Solving the dispersion equation, it is confirmed that the propagation constant is calculated in
good accuracy.

Keywords: photonic crystal waveguide, eigenmode analysis, periodic structure
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Zhu Xiaoling: Development of a haptic interface for dental palpation training

In dental treatment, palpation is an effective tool for early detection and treatment of diseases. In order to identify the cause of
symptoms that patients complain, it is necessary for the dentist to gain the experience of palpation on patients who are suffering from
various diseases. Therefore, this research has developed a virtual training system that enables palpation training before dental
students graduate. In this thesis, a haptic interface based on a parallel link robot and a tactile display device has been proposed.
This paper designed and constructed a parallel link robot.

Keywords: Dental palpation, virtual training system, parallel link robot, tactile display device
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Pornthisarn Parnravee: Development of a Low-Cost Actively Controlled Multi-Fan
Turbulence Wind Tunnel to Generate Natural Wind

Recent developments in wind turbine design research account for the effects of velocity fluctuation and the characteristic
turbulence of the installation location site to improve performance. For the design, a low-cost natural wind generator and a
laboratory-based performance evaluation of the wind turbine are useful. This paper describes a new actively controlled multi-fan
wind tunnel that generates natural wind at a reduced cost. The driving section of its wind tunnel has 100 PC cooling fans that are
controlled by an original embedded system. The fluctuating velocity wind is successfully generated with a mean velocity 7m/s and
two turbulent intensities of 2% and 3% based on Karman’s power spectrum density function. The case of 2% has integral scale Sm,
10m and 20m, and the case of 3% has integral scale 3m, 6m and 15m with a turbulence grid.

Keywords: Turbulence, Wind tunnel, Flow control, Natural wind, Embedded system
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Sawangphol Jarupat: Design of Hairy Brush Characters Using Deep Learning-
based Approach

Human produces characters by moving a writing device (e.g. pen) on a writing plane (e.g. paper) continuously in both time and
space. This observation led a character font design method called ‘Dynamic Font’. In this thesis, we consider a problem
designing hairy brush characters based on the dynamic font method. In particular, we develop a method to generate hairy brush
information with yield aesthetic properties by introducing deep learning approach. Therein, the so-called convolutional encoder-
decoder network and Pix2Pix are used. From using Pix2Pix, the character with natural ink effects can be reconstructed well.
Therefore, we apply such a network to old Thai script fonts found on the stone inscription of King Ramkhamhaeng of Sukhothai in
1833. In addition, it is shown that the proposed method will be useful for translating to present Thai characters so that anyone can
easily understand.

Keywords: Deep Learning, Convolutional Encoder-Decoder Network, Pix2Pix, Hairy Brush Font Characters, Ramkhamhaeng
Inscription Characters
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Mahakittikun Chanissara: A STUDY ON THE DEVELOPMENT OF GREEN
COSMETICS INDUSTRY IN THAILAND FROM ANNUAL
SALES DATA

Cosmetics and beauty business are growing and expanding continuously every year. Thailand Green Cosmetic Industry
market has been growing up more over than years past. Thailand has become ASEANSs beauty center with tremendous business
potential throughout the value chain, ranging from manufacturing, importing, distribution to retail business. Skincare, hair care,
make-up, perfumes, toiletries and deodorants, and oral cosmetics are the main product categories of the green cosmetic market.
Green Cosmetics are becoming new trends for customers. Current consumption of cosmetics continues to grow. The market
share has increased significantly, both domestically and internationally. This study proposes the method of Green Cosmetic
Industry by using the Chi-squared test to analyses annual sales data of 4 companies in Thailand. This case study will show the
company growth in the recent years.

Keywords: Thailand, Industry, green cosmetics, trend, sales, growth, chi-squared, Erb, Thann, Srichand, Panpuri
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Shumin Li: The Study of Shiprecycling Industry in China

Shiprecycling is difficult to establish in developed countries as an industry because of high labor costs and strict environmental
regulations, and most of them are currently conducted in India, Bangladesh, China and Pakistan. Among these countries, China has
about 20% of the world’s amount of dismantling, and in recent years, the Chinese government has begun actively tackling
environmental problems while formulating a policy on shiprecycling. However, the three major policies that were promulgated in
April 2018 have a major impact on the shiprecycling industry, which is an issue for the industry.

This research summarized the situation of the shiprecycling industry in the four countries and Japan, and arrsnged the policy and
effects on shiprecycling in China. Furthermore, the factors affecting the shiprecycling industry in China were analyzed, and the
current situation and problems of domestic shiprecycling companies were discussed.

Keywords: shiprecycling industry, ship dismantling, environmental pollution, policy
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Takuhiro Sato: A study on the motor control mechanism of bilateral lower limb
coordination during pedaling exercise based on muscle synergy
theory

Much research has been done to clarify the sport=specific skills of athletes aiming to transfer their skills to others by formulating
explicit knowledge. In the field of competitive cycling, pedaling skills need the bilateral muscle coordination of the lower
extremities, that is key to achieve high—efficiency pedaling motion with reducing non-traumatic injuries due to localized muscle
fatigue. However, most of the researches that investigated the pedaling strategy under the assumption of that both legs move
symmetrically. A few researches support the symmetry of muscular active mass in lower limb, however, none of them examined its
mechanisms. Thus, this study aims to understand the motor control mechanism of inter lower limb coordination during pedaling
exercise based on muscle synergy theory. In specific, this study investigates bilateral muscle coordination that evenly distributing
muscle fatigue. This methodology consists of several steps. First, the surface electromyography (sSEMG) of both leg muscles
were measured to quantify the muscle activities under the experimental conditions simulating a competitive cycling environment.
Second, the time-frequency component of sSEMG that integrates the physiological characteristics of muscles in the both legs were
extracted by using wavelet transform. Then, the muscle synergies were obtained from the wavelet power spectrums via
dimensionally reducing algorithms; principal component analysis and non—negative matrix factorization, and it showed neuromotor
mechanism of the bilateral muscle coordination. The results of this study clarified that the pedaling motion was accomplished by
the asymmetric cooperation of the both legs. The switching of pedaling motion was also confirmed at every pedaling phases, in
order to adapt to the change of cadence and muscular fatigue. The research outcomes suggested that the switching of pedaling
motion between legs could contribute to alleviate localized muscle fatigue and maintain muscle coordination in a high cadence,
which represented pedaling skills. This doctoral dissertation consists of five chapters. The first chapter briefly describes
background, purpose, and structure of this study. The theoretical part of redundancy problem in musculoskeletal system introduces
the neuromotor mechanisms of human’s dexterity as motor skills. The second chapter shows the bilateral muscle coordination
based on muscle synergy to validate the hypothesis that both legs move symmetrically. The third chapter investigates the effect of
the change of cadence on inter lower limb coordination and clarifies the pedaling strategy. The fourth chapter describes
compensatory muscle coordination to understand the switching of pedaling motion between legs. The final chapter provides the
main findings and contribution of this dissertation.
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Soontornvorn Rachanart: A Study on Compact B-spline Curve Design using
Dynamic Programming Approach

Fitting a curve to a set of data points is a key problem in many applications of science and engineering-such as numerical
analysis, robotics and image processing, etc. For solving such a curve-fitting problem, a natural approach is one with the so-called
“spline function” which is a special function defined piecewise by polynomials. Such a spline approach enables us to yield the
simplicity of their construction, their ease and accuracy of evaluation, and their capacity to approximate complex shapes through
curve fitting and interactive curve design. In particular, a natural choice from various types of splines is ‘B-splines’ developed by
Schoenberg, in which a spline function that has minimal support with respect to a given degree, smoothness, and domain partition.

This thesis considers a problem of designing curves using B-spline approach. Therein, the curves are constituted by
employing the normalized, uniform B-splines as basis functions. That is, their knot points are equally-spaced. Then, a sequence
of control points of B-splines is called as ‘control polygon’, which represents the geometrical outline of curves.  Such a treatment on
the control polygon is very powerful in the interactive curve design. With respect to the design using such a B-spline approach, we
however see that the design usability may depends on the number of control points on the curves. For improving such a design
usability, a natural way is to represent a given curves as more compact B-spline curves by using only the dominant control points, in
which the desired approximation accuracy is achieved.

Main purpose of thesis is to develop a method for designing such compact B-spline curves by using only the dominant control
points. In particular, such a method is developed for typical two types of B-spline curves “planar B-spline curves” and “periodic B-
spline curves”. Then, a central issue is how we optimally select a dominant control points. For solving such a problem, we here
introduce an optimization approach using dynamic programming (DP) method. That is, the selection problem is formulated as a
graph problem and is solved by DP. Thus, the method does not lead to huge amounts of computation time unlike the ordinary
approaches- such as trial-and-error approach. In addition, it is shown that representation using the selected control points can be
realized using NURBS (Non-Uniform Rational B-splines). The methods for the planar and periodic splines can be applied for the
character design using the so-called dynamic font method and the contour modeling problem for the deformable objects,
respectively. The performances are demonstrated by experimental studies.

The outline of this thesis is as follows. In Chapter 1, we give the background and the purpose of this thesis as an introduction.
In Chapter 2, we present the spline curve basics including B-spline as well as Non-Uniform B-splines (NURBS), which will be
frequently used throughout this thesis. In Chapter 3, we presented the dynamic programming including graphs theory. In Chapter
4, we develop the method for designing compact planer B-spline curves and conduct some experimental studies in order to
demonstrate the usefulness and effectiveness of our proposed method. The similar work for the case of periodic splines are
discussed in Chapter 5. In Chapter 6, the conclude remarks of this thesis are given.
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Cuka Miralda: IoT Device Selection in Opportunistic Networks: Implementation and
Performance Evaluation of Fuzzy-based Intelligent Systems and a
Testbed

In Opportunistic Networks (OppNets) the contacts of Internet of Things (IoT) devices (nodes) are intermittent and links are
highly variable. Upon receiving a message a device will store in the buffer until another node comes in the transmission range and a
forwarding opportunity exists. The IoT network consists of connected physical objects and devices with high mobility. By using
the mobility of ToT devices, the OppNets provide a self-organizing network as a communication opportunity. The IoT devices
generate and exchange a huge amount of data through heterogeneous networks and OppNets ease the concept of heterogeneity with
their independence on decentralized infrastructure. The IoT network consists of different devices with different resource
capabilities. When multiple IoT devices are deployed densely, there is a possibility that a node may reside in the coverage area of
multiple devices. Thus, when a task requires an IoT device to complete it, it is very important to find the best device for that
specific request. The IoT devices should be selected based on different parameters in order to achieve better network connectivity,
stability and user coverage.

In OppNets an end-to-end path between source and destination may not exist and network partitions occur. Some of the most
common issues for OppNets are energy consumption, storage constraint, contact opportunity and finding an optimal and robust
topology of the network devices to support connectivity services to events. To deal with these issues many parameters should be
considered which make the problem NP-Hard. Thus, the heuristic and intelligent algorithms are good solutions.

In this research work, we consider IoT device selection in OppNets and propose new parameters and implement different
intelligent systems based on Fuzzy Logic (FL). The proposed systems can be used in different environments and applications.
We carried out many simulations and found that the performance of implemented systems is good. We observed that the
complexity of the systems increases with the increase of the number of parameters. We also implemented a testbed and performed
experiments in order to compare the simulation and experimental results. The experimental results show that the implemented
testbed makes a good selection of [oT devices.

This thesis contributes in the research field as following: 1) Proposal of new parameters for loT device selection in OppNets.
2) Proposal and implementation of intelligent systems based on FL for appropriate selection of IoT devices in OppNet. 3)
Performance evaluation of implemented systems for different parameters and scenarios. 4) Comparison of implemented intelligent
simulated systems. 5) Implementation of a testbed for OppNet and its application in a real scenario. 6) Give insights about future
developments and application of OppNets and IoT as important technologies for wireless communications.

This thesis is constructed by 9 chapters. In Chapter 1 is presented the background, motivation and thesis structure. Chapter 2
introduces the next generation wireless networks and describes in more details Software-Defined Wide Area Network (SDWAN),
5G cellular network technologies and cloud Mobile Ad-hoc Networks (MANETSs). In Chapter 3, we introduce the architecture,
challenges and applications of IoT and OppNets. In Chapter 4, we introduce Intelligent Algorithms. In Chapter, 5, we present
Fuzzy Logic. In Chapter 6, we introduce our proposed Fuzzy-based intelligent systems for [oT device selection in OppNets. In
Chapter 7 are shown the performance evaluation results of proposed simulation systems. In Chapter 8, we present the testbed
implementation and evaluation. In Chapter 9, we conclude this thesis and give the future work.
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Hiroto Abe: The development of a non-thermal food processing system using two
pairs of restoration electrodes

In this paper, we propose a non-thermal food processing system using two pairs of electrodes with thin wire. The proposed
system can process both sides of the target food by underwater shockwave by using two pairs of restoration electrodes. In addition,
a clock generator for operating the high-voltage generating circuit of the proposed system was fabricated. The clock generator has
the characteristic that the frequency increases exponentially. For this reason, the inrush current can be reduced compared to the
conventional system that operates with a steady clock. The characteristics of the fabricated clock generator are confirmed by
simulation and experiments. We also verify the non-thermal food processing using the proposed system by experiments.
Keywords: Non-thermal food processing, Underwater shockwaves, High voltage multipliers, Restoration Electrodes, Clock

generator
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Kyoka Kuwahara: Design of a high buck-boost DC-DC power supply circuit

In this paper, we propose the design of a high boost buck-boost DC-DC power supply circuit. In order to realize a high booster
circuit, an application method of a conventional circuit that boosts one input power supply with an inductor-based topology and a
capacitor-based topology was considered. In contrast to the intermittent operation in which the output repeats the ON and OFF
states in the conventional circuit, the proposed circuit achieved stable DC output voltage by adding an output converter. In order to
further increase the boosting ratio, a capacitor-based circuit was combined with an inductor-based circuit of the conventional circuit.

The characteristics of the proposed circuit and the conventional circuit were evaluated by simulation. The operation of the
proposed circuit was confirmed by experiments.
keywords: DC-DC, Buck-boost converters, Fibonacci — type converter, Switched capacitors, Power supply
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Rui Zhang: Learning Behavior Recognition and Analysis by using 3D Convolutional
Neural Networks

This thesis is about the recognition and analysis of the daily learning behaviors of students and other learners, the establishment
of the system by using the effective 3D convolutional neural network (3D CNN), and the collection of learning behavior dataset for
recognition and analysis. In order to prove the validity of the proposed method, the experiments about the establishment of 3D
CNN model in this study was tested by using the KTH dataset. Then the 3D CNN model was optimized and the learning behavior
dataset was collected. Different kinds of 3D CNN models were established and compared, and the 3D CNN structure with good
effect was explored. In addition, various learning behaviors were collected to verify the 3D CNN model in this study. The
experimental results proved the effectiveness of the proposed method.

Keywords: Behavior recognition, 3D convolution, feature extraction, accuracy, dataset collection
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Chen Chenhao: Extraction and matching of sea waves based on CNN technique

Aiming to perform tsunami measurement in real time, our laboratory proposes a tsunami measurement method based on
binocular stereo vision principle. Sea wave extraction and sea wave matching are two key steps in the above method. In response
to the above problems, I propose a sea wave extraction method based on frame difference and background subtraction. For a
sequence of sea surface photos taken in real time, we generate the shared background image from them and perform sea wave
extraction by background subtraction. [ propose a sea wave matching method based on Siamese convolutional neural network.
The input wave pairs will be mapped to lower dimension vectors by CNNs of twin structure so that the Euclidean distance between
their feature maps can be computed as their similarity metric.

Experimental results show that, the proposed sea wave matching method achieves 88% matching accuracy on the test database
we built. It can be concluded that the proposed methods can be applied to tsunami measurement.

Keywords: tsunami measurement, 3D image measurement, sea wave extraction, sea wave matching, neural network
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Taro Tsutsumi: Design of light intensity distribution control element for high-
brightness projectors using solid-state light sources

By replacing mercury lamps with solid-state light sources as the light sources of projectors, merits such as high color rendering,
long life, instantaneous lighting, and safety can be obtained, but low brightness is a problem. In a solid-state light source projector
in which a blue laser and a yellow phosphor are combined and the phosphor plane and screen are conjugate with each other, if the
blue laser beam on the phosphor plane is expanded using a diffusion plate to avoid a decrease in the luminous efficiency of the
phosphor, the light utilization efficiency decreases and the light intensity distribution becomes non-uniform on the phosphor plane.
In this study, a computer-generated hologram, a free-form element, and a polarizing free-form element were designed as light
intensity distribution control elements to improve the above two characteristics. The use of each light intensity distribution control
element showed an improvement over the diffusion plate.

Keywords: solid-state light source projector, computer-generated hologram, free-form element, polarizing free-form element
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Ryota Nakazono: Study of sea tide level measurement and estimation accuracy
improvement in short-range sea area by radio wave propagation
simulation

We have developed a prototype radar for sea tide level measurement. This radar system estimates sea tide level by analyzing
inclination of linearly distributed phase, detected with vertically-arranged four receivers. In this paper, simulation study is
performed to investigate accuracy of sea tide level measurement. This simulation synthesize radar signals reflected from simplified
sea surfaces. Phase distribution is analyzed with both conventional method and newly proposed method. Conventional method
estimates sea tide level by averaging multiple phase distributions, which are taken by different measurement time. On the other
hand, newly proposed method estimates that by averaging multiple phase distributions measured at different range position, which
are taken by only one radar measurement. Firstly, some issues on radar measurement in case of close range (300m) radar
application is investigated. Secondly, it is confirmed that the proposed method can estimate sea tide level faster than the
conventional method. Thirdly, measurement accuracy of proposed method is improved by increasing averaging number of the data.
Keywords: SAR, Sea tide level measurement, Simulation
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Haruka Fujisaki: Design of a DC-AC Inverter Using a Cross-Connected Charge Pump

This paper presents a switched-capacitor (SC) DC-AC inverter using cross-connected topology. By cross connecting two
charge pumps, the proposed SC DC-AC inverter can achieve the reduction in circuit volume with a grounded input. Moreover, the
cross-connected structure provides the reduction of an internal resistance. Therefore, not only small size but also efficient power
conversion can be realized by the proposed inverter. The characteristics of the proposed inverter were investigated by theoretical
analysis, SPICE (Simulation Program with Integrated Circuit Emphasis) simulations as well as experiments. The proposed inverter
demonstrated higher performances, such as small size and high-power efficiency, than the conventional DC-AC inverters, series-
parallel SC charge pump inverter, SC Fibonacci inverter, and two-input SC charge pump inverter.

Keywords: Charge pumps, DC-AC inverters, High voltage gain, Small power applications
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Ruangwit Supissara: Study on the Direct Growth of Graphene onto Semiconductor
without Transfer Process

In the conventional chemical vapor deposition growth of graphene, transfer process is inevitable because we use metal
substrates, resulting in inducing the defect in the graphene. Therefore, direct growth of graphene onto semiconductor substrates has
been studied. For this study, we proposed a new low-cost growth method, on which safety measures are not required. To achieve
this method, Cu, Ni, and Fe foils were used as substrates and amorphous carbon thin film was deposited on these foils as a solid
source. Then, graphite was grown on the Ni and Fe but not on the Cu, suggesting that the control of thickness of surface oxides and
the boundary of poly crystals is important factor. On the basis of this clue, Ge (110) and Fe thin films formed on the SOI substrates,
which will transform to S-FeSi,, were used for the direct growth on the semiconductor and graphite was successfully grown.
Keywords: Graphene, Graphite, CVD process, amorphous carbon, transition metals
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Hiroki Ishii: Polymer gel reinforced with monodisperse mesoporous silica

The hydrogels of poly(N-isopropylacrylamide) (pNIPA) composited with monodisperse mesoporous silica particles (MPS)
were synthesized and their improved mechanical property was demonstrated. MPS and non-porous silica (NPS) (for comparison)
with the particle size of about 20 nm and a very narrow particle size distribution were first synthesized. The MPS/pNIPA gel
loaded with 0.0002 wt% of MPS showed fracture strain of 305.6 % and stress of 36.8 kPa, which are 5.4 and 3.2 times improved
compared to pNIPA gel without NPS, respectively, while the elastic modulus was mostly unchanged (20.6 kPa). The improvement
of mechanical property was not so much when NPS was used instead of MPS, indicating that not only the physical crosslink between
silica surface and polymer chains due to large specific surface area but also topological crosslink of the polymer chains by the pores
are effective for the reinforcement.

Keywords: mesoporous silica, N-isopropyl acrylamide, hydro gel, composite
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Sase Miho: Characterization of proteinoid homologues and self-assembling proper-
ties of proteinoids

Proteinoids are prebiotically synthesized polyamino acids. In previous research, it has been reported that proteinoids dissolved
in hot water spontaneously form molecular assemblies called proteinoid microspheres during cooling. However, the formation
mechanism of molecular assemblies are unsolved questions. In this study, proteinoids were synthesized from the
monoammmonium malate by thermal bulk-polycondensation. We found several homologues of proteinoids using by high-
resolution mass spectrometry, those were unhydropolyaspartic acids with different terminal structures. And the chemical structures
of the major proteinoid homologues have been elucidated. In addition, the concentration of proteinoids affected the self-assemblies
size. It suggested that the microspheres have hierarchical structures due to the different solubility of proteinoids. It means that
different substrates may be incorporated into the boundary of the core-shell structures and novel functions for the origin of life would
be expressed.

Keywords: Origin of life, Amino acid precursor, Thermal bulk-polymerization, Mass analysis, self-assemblies
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Toshiki Furukawa: Synthesis of nanosheet liquid crystal/epoxy composites resin by
utilizing gel template

Plastic materials are widely used industrially. It is studied to improve the strength and heat resistance by combining them with
inorganic nano fillers. Especially, the inorganic nanosheet exerts a great effect by adding a small amount due to its large surface
ratio. Nanosheets exhibit liquid crystallinity by spontaneous orientation in water because of a high aspect ratio. If it can be
immobilized in a polymer material in a liquid crystal state, it can provide anisotropic physical properties. But, It is difficult to
maintain the ideal dispersion state of nanosheet liquid crystal in resin monomers and non-aqueous solvents. In this study, I tried the
following new method to synthesis nanosheet/epoxy composite resin. First, the nanosheet liquid crystal is immobilized in the
hydrogel. Thereafter, the epoxy resin is impregnated into nanosheet/hydrogel composite and polymerized.

Keywords: Clay/Polymer Composite, hydro gel, Epoxy Resin
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Mikuriya Saori: Analyses of the small organic molecules in the moor hot spring
water and their formation mechanism

In the previous report, organic matter in moor hot spring water was mainly assigned to humic acid. But detailed chemical
feature of organic matter in moor hot spring has not been clear. In order to understand the formation mechanism, hot water
extraction of lignite at 50-100°C for 1-8 days was also performed.

LCMS results show that the mass spectrum patterns observed in the three moor hot spring in Oita city were resembled. Low
molecular weight compounds in the alkaline extract of lignite was also similar to those in the moor hot spring water. But those in
the acidic extract was different. In addition, intensity of the most of the ions on the mass spectra of hot water extracts decreased
with increasing the heating temperature and the heating time. Therefore, moor hot spring water might not experience high
temperature for long period.

Keywords: LCMS, Humic acid, moor hot spring, humic substance
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Toki Morooka: Synthesis of nanosheet liquid crystal/polyurethane composite fiber

In this study, Liquid crystalline nanosheet/polyurethane composite fibers were successfully synthesized by newly developed
synthetic technique. Polarizing microscope and small angle X-ray scattering showed that the nanosheets retained liquid crystal
phase and orientation along the long axis of the fiber even after crosslinking. Tensile tests showed that the nanosheet/polyurethane
composites show improved mechanical strength while maintaining large breaking strain. The improvements were due to
reinforcement by weak physical crosslinks through hydrogen bonds between exfoliated nanosheets and polymer chains as well as by
strong physical crosslinks formed as polymer/nanosheet intercalation compounds.

Keywords: Inorganic nanosheet, polyurethane, nanocomposite, nanosheet liquid crystal, orientation control
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Hiroyuki Yokodera: Study of Traditional Okinawan Vegetables Methanol Extracts
on Anti-Inflammatory action in Macrophage Cell Line (RAW264)
and Physiological function using Rat Footpad Edema Model

To clarify anti-inflammatory effect of Okinawan vegetable methanol extracts, we examined pre-inflammatory cytokine
productions from mouse macrophage cells (RAW264) by the addition of Nishi-yomogi collected at Isigaki and Kume Island and
Hosoba-wadan extracts. In addition, we studied the anti-inflammatory impact of extracts using carrageenan-induced footpad edema
animal model. Inflammatory mediator productions of the Kume Nishi-yomogi group were significantly lower (P <0.05) than those
of other groups. The iNOS and COX-2 expressions of Kume Nishi-yomogi group were significantly downregulated (P <0.05)
compared to other groups. While the footpad edema of rats administered Kume Nishi-yomogi extract showed no significant
difference between groups, but the tendency of decreased edema was observed in Kume Nishi-yomogi group. From these results, it
is expected that Nishi-yomogi from Kume Island might be effective in the alleviating inflammation.

Keywords: Okinawa vegetable, RAW264, Inflammatory cytokines, Rat foot pad edema
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Takuro Yoshitake: Joining of SiC ceramics by the Flash-bonding technique

Because Silicon carbide (SiC) ceramics have various excellent properties, the demand for larger and complicated shapes has
been increasing. This paper introduces an innovative method that would not require a large furnace, and further, would minimize
the production cost and the thermal history, namely the “flash-bonding” technique. The borosilicate glass with low thermal
expansion coefficient, Pyrex glass, was selected as the brazing material. In this work, as-is or surface-oxidized SiC plates was
joined using Pyrex glass as brazing material, and the reaction and wetting of Pyrex glass on as-is or surface-oxidized SiC plate were
investigated. It was found that the protective film of the surface-oxidized SiC lowered the oxygen partial pressure, and hense,
generated many pores in the interface.

Keywords: Silicon carbide, Bonding technique, Low thermal expansion coefficient glass, Furnace free
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Go Ogawa: Influence of rocking press motion by dual linear actuator system on
forging load and geometric accuracy

In cold forming, the increase of the load becomes conspicuous especially at the end of processing when the die filling increases,
and leads to overloading of the die and press machine. To solve this problem, our laboratory has developed a new forging method
using the rocking press motion realized by dual linear actuator system. In previous studies, load reduction was confirmed by this
method, but on the other hand, the remaining inclination of the end face caused by rocking motion deteriorated the flatness of the
specimen after forging. In this study, we examined the conditions that satisfy the two requirements of large load-reduction and
better flatness. The effects of surface roughness of the tool and the aspect ratio of the specimen were also discussed.
Keywords: rocking press motion, forging load, geometric accuracy, aspect ratio
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Kohei Shimazaki: Study on monitoring technology of machining state by applying
rotation control of air turbine spindle

In this paper, the air turbine spindle were investigated the following three points of the monitoring technology that applied the
rotation control.  First, the air turbine spindle were investigated whether it is possible to estimate the progress of tool wear in drilling
using a small diameter drill in the same way as in plane cutting. Next, a method for estimation of the cutting force from the control
variables used in the rotation control of the air turbine spindle was studied. Furthermore, based on the results of shaft stiffness
measurement experiments, the feasibility of variable control of shaft stiffness of air turbine spindles using cutting force estimation
was investigated.

Keywords: Pneumatics, Air turbine spindle, Rotation control, Disturbance observer, HPOR
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Masato Tanaka: Bubble dynamics analysis on expansion and contraction of a vapor
bubble accompanied with nonequilibrium evaporation and conden-
sation

Effects of nonequilibrium evaporation and condensation on expansion and contraction of a water vapor bubble is numerically
investigated based on bubble dynamics. The comparison of the nonequilibrium case with the equilibrium one reveals
nonequilibrium effects on the state inside the bubble and the interfacial mass flux. The magnitude correlation between the water
pressure and a critical pressure, the latter of which is introduced as a criterion of expansion action and contraction one of the bubble,
is found to be an important factor for expansion and contraction of the bubble. Furthermore, the results of analysis taking spacial
nonuniformity of the physical quantities inside the vapor bubble into consideration show that spacial distributions of them vary
uniquely though nonuniformity inside the bubble have a small effect on the physical quantities relating to the bubble wall.
Keywords: Cavitation, Vapor bubble, Nonequilibrium evaporation and condensation, Critical pressure, Nonuniformity
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Hengtong Cheng: Theoretical Prediction and Electromechanical Experiments of
Dielectric Elastomer Generators with Yeoh Model

Dielectric elastomer (DE), as a kind of electroactive polymer, shows unique electrical and mechanical properties. Dielectric
elastomer generators (DEGs) have been designed for converting mechanical energy into electrical energy. This work describes a
method based on the Yeoh model to calculate the maximum theoretical energy density that can be converted by a DE generator.
Each mechanism of failure is calculated and represented on the voltage-charge plane. The area enclosed by the failure boundaries is
the theoretical electrical energy that can be converted. The theoretical energy density predicted by Yeoh model is 1330 J/kg.
Furthermore, the effects of input voltage and the minimum stretch ratio were investigated to maximize the energy density of DEG.
With the minimum stretch ratio of 2 and an input voltage of 3 kV, the electromechanical experiments show that the maximum energy
density of DEGs is 663 J/kg, which is a half of the value predicted by Yeoh model.

Keywords: Dielectric elastomer generators, Yeoh model, energy density, energy conversion efficiency
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Daisuke Tokieda: Cutting Edge Radius of Single Point Cutting Tool made of Nano-
Polycrystalline Diamond and Attainable Surface Roughness

A research project was conducted to achieve an idealistic machining proposed by Dr. Nakayama about 4 decades ago. A dry-
lapped single point cutting tool made of a nano-polycrystalline diamond was employed, and a dry etching using oxygen plasma was
conducted to sharpen a cutting edge radius with the same size of a carbon atomic radius of about 0.1 nm. In addition, an ultra-
precision cutting to an oxygen-free copper was conducted to measure an attainable surface roughness and the minimum chip
thickness. It was verified through the cutting test that a surface roughness coincide with the theoretical model could be derived
when the tool with a cutting edge radius of about 0.5 nm was employed. Also, the minimum chip thickness was 2 times larger than
the cutting edge radius. Those results signify that the idealistic machining, in which chip thickness coincides with an applied depth
of the cut, can be realized by forming the cutting edge radius with the same level of a lattice constant of the work material.
Keywords: Cutting Edge Radius, Single Point Cutting Tool, Nano-Polycrystalline Diamond, Ultra Precision Cutting, Surface

Roughness, Minimum Chip Thickness
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Yuta Aoyagi: Clarification of activation mechanism of cells using atmospheric
pressure plasma irradiation

This paper describes the results of activation mechanisms of yeast using atmospheric pressure plasma irradiated liquid. In this
experiment, atmospheric pressure plasma was irradiated to yeast medium using various gases such helium, nitrogen and argon.
Then we investigated fermentation and growth ability of yeast using plasma irradiated medium by various measuring method. In
helium plasma irradiation, 10 minutes irradiation was most effective to yeast growth than any other condition. On the other hand, in
case of yeast fermentation, Argon plasma irradiation was most effective. Thus, there were optimum plasma irradiation duration to
improve yeast growth or fermentation ability. FTIR measurement results indicated that the peaks of alkane were decreased after 30
minutes argon plasma irradiated medium.

Keywords: atmospheric pressure plasma, budding yeast, plasma irradiation liquid, plasma medicine
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Naoki Ishizu: Materials research on high-entropy alloy superconductors

High-entropy alloy (HEA) concept have attracted much attention in the research field of superconductor. The HEA is usually
defined by a compound in which one atomic site is composed of 5 or more elements that are close to equimolar. The HEA
possesses a simple structure like body-centered-cubic (BCC) or face-centered-cubic (FCC) and shows high mechanical strength. It
is interesting that several HEA superconductors do not follow the Matthias rule. Therefore, I have carried out the new materials
research on HEA superconductors with Cr;Si-type, BCC-type, and FCC-type. As a results, I have found that
Hf1 3Nbasg 7Ti149V 15371239 BCC HEA is a new superconductor with the superconducting critical temperature 7. of 5.3K.
Furthermore, several HEA compounds have been discovered.

Keywords: Superconductivity, Matthias rule, High-entropy Alloys, Valence Electron Concentration
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Yuya lda: Trial Production of Switched Reluctance Motor with Three-Dimensional
Gap Structure

The magnetic resistances of Switched Reluctance Motor (SRM) are reduced by minimizing the air gap between stator and rotor
cores and interlinkage magnetic fluxes of the excitation coils are increased. Therefore, various machine characteristics representing
torque characteristics are improved due to the increased interlinkage magnetic fluxes. However, there is a limitation for shortening
the air gap length due to machining accuracy and assembly technology limitations.

In this paper, the stator and rotor core shapes with three-dimensional gap structures are proposed to improve the machine
characteristics of SRM. By providing convexo-concave structures to the teeth of salient poles of the stator and rotor cores, same
effects using the small air gap length are expected. Therefore, magnetic flux analysis using finite element method was conducted to
investigate the improvement effects of the machine characteristics of SRM with three-dimensional gap structures. In addition, the
prototype of SRM with three-dimensional gap structures was produced for future experimental verifications.

Keywords: Switched Reluctance Motor, three-dimensional air gap structure, Radial gap type
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Noboru Ooga: Research on Demonstration Experiments for the Realization of
Plasma Agriculture

This paper describes the results of demonstration experiments for the realization of “Plasma Agriculture”. We investigated
the growth promotion ability of various plants using low pressure plasma irradiation. We clarified that the growth of radish is
promoted after plasma irradiation and its effects depends the air pressure of outside. ~Also, we measured storage duration of growth
promotion effect of seed after plasma irradiation. The growth promotion effects retained for 2 days in condition of seed.
Furthermore, 1 day storage seed was more effective for growth promotion than seed cultivated immediately after plasma irradiation.
In experiment using corn seeds, we confirmed growth promotion effects using oxygen plasma irradiation. However, germination
rate decreased due to oxidation of pesticide.

Keywords: Plasma Agriculture, Low Pressure Plasma, Reactive Oxygen Species, Growth Promoting Effect
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Takumi Sakano: Experimental Verification of Self-Excited Power Generation
System using Piezoelectric Element and Dielectric Elastomer

This paper proposes a self-excited dielectric elastomer power generation circuit that does not require external power supply,
with the aim of improving the practicality of dielectric elastomer power generation. In the proposed circuit, a piezoelectric element
is used in addition to the dielectric elastomer, and the voltage generated from the piezoelectric element is boosted and rectified to be
used as a power supply source for the dielectric elastomer. Also, by using a ringing choke converter on the output side of the
circuit, it is possible to reduce the generated power to an arbitrary voltage value. In order to verify the operation and evaluate the
performance of the proposed circuit, the proposed circuit and test machine are produced, and the operations as the self-excited power
generation system are verified.

Keywords: Dielectric elastomer, Piezoelectric element, Ringing choke converter, Energy harvesting
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Shogo Nishihara: Souped-up Switched Reluctance Motor Using Continuous Current
Control

The inverter that can effectively utilize regenerative power during power running have been proposed as a technology to
increase the output of switched reluctance motors. However, its actual machine verification near the rated operating point at which
high output power and high efficiency was theoretically evident could not be conducted.

Therefore, in this paper, a snubber circuit that suppresses the high voltage appropriately is applied to the proposed inverter.
And the experimental verifications at the rated operating point that have not been confirmed are conducted. In addition, a
possibility of further increasing the output power by combining the variable excitation period control and continuous current control
was examined by numerical experiments.

Keywords: Switched reluctance motor, inverter, regenerative power, continuous current control
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Masaki Hirano: Application of shochu waste activated carbon treated with solution-
plasma surface treatment to carbon electrode for electric double
layer capacitor

In this study, activated carbon was prepared from shochu waste and treated to plasma treatment in liquid to increase the energy
density of the electric double layer capacitor. A DC power source was used as a power source, and plasma was generated in the gas
phase of the electrolyte to perform a surface treatment of the activated carbon. The optimum conditions were searched for by
changing the applied voltage, the treatment time, and the type of the electrolyte. As a result, the capacitance was increased by about
12 %. The internal resistance was reduced by about 3 %. Thereafter, the IR spectrum of the activated carbon subjected to the
surface treatment was measured to confirm the presence of oxygen-containing functional groups such as -OH group and C = O bond.
It is considered that the electrostatic capacity increased due to the improvement in wettability and the appearance of pseudo
capacitance.

Keywords: Activated carbons, Electric double layer capacitor, Solution-plasma
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Tsukasa Muto: Development of basic and application technology for Modular
Multilevel Converter in electric power field

MMC (Modular Multilevel Converter), which is a new circuit concept to realize a large-capacity self-extinguishing power
converter, is expected to be applied to motor drive field, HVDC and so on. In our laboratory, basic and application technologies of
MMC for HVDC systems have been studied.

In this paper, a cell voltage stabilization method for stable operation of MMC, a simplified model of MMC for simulation of
large-scale systems and power flow control for HVDC are proposed. And then, the usefulness of the power flow control on 2-
terminal and multi-terminal HVDC systems employing a simplified model of MMC was proved by MATLAB-Simulink simulation.
Keywords: MMC, HVDC, Cell Voltage Stabilization, Simplified Model, Multi-terminal
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Yoshihiro Ishihara: Awareness of Spatial Movement in Virtual Space and
Application to Redirected Walking Method

Immersive VR has a problem that it is not possible for users to move in a virtual space without any spatial burden by confining
their movement in the size of the real space. There is a technique called Redirected Walking as a solution. In this paper, I propose
the Redirected Walking from the viewpoint of awareness of spatial movement. As a result, when a person moves along a curved
path, if the width of the path is narrow and the time required to pass through the path is long, the awareness of spatial movement
decreases. The speed of moving the image is unnaturally fast then it turns out that strange feeling increased. Based on these
results, the feasibility of my Redirected Walking was demonstrated by a method of rotating the virtual space at a slow speed and
rotating at a higher speed if there is a virtual curved path.

Keywords: Spatial Awareness, Redirected Walking, Immersive Virtual Reality, CAVE, HTC-VIVE
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Asami Inoue: Creation of user’s own ideal voice using UTAU and Interactive
Evolutionary Computation

Many papers on voice training exist around the world. It is considered as some people want to improve their voice.
However, it is not easy to improve voice quality. In this study, we propose a method to create an ideal voice based on the user’s
voice as the study on software creation to improve voice quality easily. The methods used was Interactive Evolutionary
Computation (IEC) and UTAU software. The IEC is an algorithm that finds an optimal solution for each user based on user’s
evaluation. UTAU is a kind of the singing voice synthesis software, and the voice quality parameter can be changed by converting
the recorded voice to UTAU voice. As a result of the experiment, significant differences were observed in the proposed method.
Keywords: Interactive Evolutionary Computation, Interactive Genetic Algorithm, Interactive Differential Evolution, UTAU,

Ideal Voice
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Yusuke Komatsu: Use of DC Motor to Display Tactile Feedbacks for Walking
Navigation

In recent years, the usage rate of Internet maps and location information services for smartphones has been increasing. In
addition, accidents caused by looking at the smartphones while walking have been drawn attention to. Therefore, there is a urgent
need for a walking navigation method that does not require for the user to look at the smartphone screen. In this paper, I propose a
walking navigation by pseudo force sense using a single DC motor. ~ As a result, it was found that it is possible to guide the user in a
specific direction without lowering the line of sight and to hold accuracy of direction within error of *=2.59 degrees.
Keywords: pseudo force sense, DC motor, walking navigation
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Ryusuke Tsuru: Column Array Reduction Techniques for Machine Learning
Classifier in SRAM Array

Machine Learning (ML) has been widely used for many Al applications, thanks to advent of cloud computing resources.
However, since a computation of the conventional ML model requires an energy-hungry digital MAC processing, the applications
migrated to an energy constrained IoT sensing devices are very limited. Since the energy consumptions strongly depends on a
distance and frequency of the memory accesses, an In-Memory ML computing technique has been drawing attention, which
performs the MAC operation with analog manner in memory arrays while storing the parameter of the ML model, that no longer
requires the external memory accesses. However, there is the following challenges to be addressed: (1) low precision quantization
technique with some constrained techniques while saving the memory cell bits, and (2) quantization error and classification error.
This paper addresses the challenges above and discusses the pros and cons while investigating the dependencies of 1) constrained
area, 2) quantizing scale in linear and log, 3) image size for the several proposed methods.

Keywords: Machine Learning, Energy-effective, memory cells reduction, In-memory, Low precision
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Yinan Pei: Tor Data Sharing for Website Attack Tracing

The Onion Router (Tor) is one of the major network systems that provide anonymous communication and censorship
circumvention. Tor enables its users to surf the Internet, chat, and send messages anonymously; however, cyberattackers also
exploit the system for circumventing criminal activity detection. Recently, a variety of approaches that prevent or mitigate abuse of
Tor have been proposed in the literature. This thesis is one of the approaches and focuses particularly on web-site attacks. The
model assumes that an attacked server and onion routers exchange all necessary information over an Ethereum blockchain network to
detect the attacker’s IP address. Onion routers use statistics of packet traveling and relaying times to identify the packets carrying
attacker’s code in the send and receive log files. From the experiment, the approach in this thesis provides a single correct solution
at the arte of 66.5%-91.3%, a solution set including the correct solution at the rate of 8.7%-33.5%, and detection failure at the rate of
less than 0.1%.

Keywords: Tor, XSS, Ethereum, linear regression
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Hiromi Hara: Creating Fragrances suited to Users based on Various Aroma Oils
through Interactive Genetic Algorithm

In everyday life there are fragrances with various effects. However, it is difficult to find fragrances suitable for each of us with
ready-made products. Interactive evolutionary computation is one of the methods to reflect human’s sensitivity and preference.
In this study, we perform fragrance creation by Interactive Genetic Algorithm (IGA). The experiment is performed in 3 stages:
relaxing fragrance, fragrance that the user feels “Kawaii”, and fragrance added to the product. From the results, a significant
difference was observed for the relaxing fragrance. However, no significant difference was observed for the fragrance that felt
“Kawaii” and the fragrance added to the product. In the future, as an application of IGA, the challenge is to develop it by
combining the created fragrance with the biofeedback system.

Keywords: Interactive Genetic Algorithm, Fragrances, Aroma Oils, Ambient, Biofeedback
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Genki Yamaguchi: A Music Recommendation System based on Melody Creation by
Interactive GA with User’s Intervention

With the recent development of the Internet, people can now access to large music databases. However, it is not easy to find
favorite music pieces that the user does not know yet from a large number of music pieces. Therefore, in this study, we propose a
method to create a melody that suits each user’s preference using Interactive Genetic Algorithm (IGA) and then recommend music
pieces that includes a similar part of the created melody. We conducted experiments based on the above method and verified the
effectiveness of the proposed method. In the melody generation section, we conducted experiments using two patterns: normal IGA
and IGA that allows gene manipulation (user’s intervention).

Keywords: Interactive Genetic Algorithm, User’s Intervention, Melody, Music Piece
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Takumi Iwamoto: A Rain Fade Mitigation Technique of 21 GHz-band Multi-beam
Broadcasting Satellite System Based on Beam Power Control

In the future broadcasting satellite system using 21 GHz-band, it is necessary to develop the advanced rain fade mitigation
techniques because the rain attenuation of the band is 4 times as large as that of current 12 GHz-band in decibels. Thus, this paper
focuses on the method using a multi-beam satellite covering a service area with several beams.  Specifically, the transmission power
of each beam is controlled based on the weather condition in each service area. In the simulation, we make use of short-term
precipitation and considered the power distribution in the service area to realize a situation more similar to the reality. As a result of
the simulations, the link quality was effectively improved by properly setting the number of beams to increase the electricity and the
allocation power. In particular, it showed that the proposed method is effective for some rainy areas such as Kyushu and Okinawa.
Keywords: Broadcasting Satellite Service, 21 GHz-band, Rain attenuation, Multi-beam satellite, AMeDAS

FIFEE | VANET O/ DBHEEmMNZER L /288 2 1 ¥ —REFEDRE L 5l
Shogo Nakasaki: A Dynamic Timer Setting Method for VANETs Considering Number
of Neighboring Vehicles and Its Performance Evaluation

In recent years, due to the expansion of ITS (Intelligent Transport System), the vehicles are equipped with communication
module and they are able to construct VANETs (Vehicular Ad-hoc Networks). VANETSs can provide many services such as
dissemination of road safety information, dissemination of commercial advertisement and so on.

However, end to end communication is difficult in VANETSs because vehicles are moving continuously. To deal with this
problem, DTN (Delay/Disruption Tolerant Networking) is a good approach and it can provide stable end to end communication.

This thesis is focusing on the problem of the setting timer in DTN. We propose a Dynamic Timer Setting Method to set the
timer dynamically and we evaluate the proposed method by simulations. In addition, we developed a testbed on Raspberry Pi 3
Model B and carried out experiments in a real environment to evaluate DTN protocols.

Keywords: ITS, VANETs, DTN, Epidemic Routing
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Naoki Higashinaka: Numerical Analysis of Two-Dimensional Photonic Crystal
Waveguides Coupled through a Resonator by (FD)?’TD Method

Photonic crystal is attracting attention as basic elements of optical integrated circuits because they can confine light efficiently.
In this study, pillar-shaped two-dimensional photonic crystal T-shaped branch waveguide was numerically analyzed. A resonator
composed of medium with linear dispersibility and nonlinearity was installed at the branch. Then, (FD)*TD (Frequency Dependent
Finite Difference Time Domain) method was used to simulate in the distribution characteristics due to the magnitude of the input
amplitude, the introduction of the shift structure into the resonator, and the change in size.

As a result of research, the relationship between the magnitude of the input amplitude and the signal leaking into the photonic
crystal, and the relationship between structure with shifted pillar position and size change in the resonator and the distribution
characteristics of the output port were clarified.

Keywords: (FD)zTD method, Photonic crystal waveguide, Nonlinear optics, Resonator, Distribution characteristics
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Hiroki Ogata: design and control of a wearable forearm support mechanism using
linear joint actuation

In Japan as the world’s fastest ageing society, heavy duty in nursing care givers becomes common concern by increase of
persons who need nursing care. An assist suit is expected as a robot that mechanically reduces the load on the user for the purpose
of burden reduction care givers. However, it is still difficult for users to correctly and easily attach an assist suit on the parts of their
bodies for receiving assist. In this study, we consider realization of a parallel link mechanism that uses linear joints and that does
not require the adjustment with the strict positioning about movement support of a forearm. This thesis purposes a design and
control of a wearable forearm support mechanism using linear joint actuation.

Keywords: Wearable robot, welfare and power assist (living support), parallel link robot, linear actuator
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Haruka Kikuchi: An investigation of turbulence effect on the performance of a
horizontal axis wind turbine in the natural wind with low turbu-
lence intensity

The thesis discusses about the effect of turbulence of natural wind on the performance of a horizontal wind axis wind turbine.
In the experiment, the simulated land and offshore natural winds with average velocity 7 m/s are generated by an original multi-fan
active control wind tunnel. The PSDs are good agreement with theoretical ones. The power coefficient of the wind turbine in
turbulence intensity 2% of steady wind with 7 m/s is larger than one of turbulence intensity 5% by turbulence lattice.

Furthermore, the effect of integral scale of the simulated natural wind as land wind on the performance of two wind turbines are
investigated. As the result, the power coefficient of MEL in the natural wind with integral scale 20 m is 10% larger than one in
steady wind.

Consequently, the experimental results are useful to design of a high-performance wind turbine adapted to natural wind at
setting place.
Keywords: Wind turbine, Power coefficient, Wind tunnel, Turbulence, Natural wind
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Shihori Kusaba: Development of the Earphone-type Green Light Photo-
plethysmogram Measurement System for Personal Health Care in
Daily Life

Photoplethysmogram (PPG) is a popular optical technology for health care in daily life, and only requiring a LED and a
photodetector. PPG in the ear has been shown to have the least influence from motion artifacts. The relationship between the
difference of the photodetector and the noises within the PPG signal is not well known. Therefore, the purpose of this study is to
quantitatively compare photodetectors for green light PPG measurements and to investigate the possibility of blood pressure
estimation at the ear.

As a result, the amplitude of the dual PD was 1.92 times larger than that of the single PD but the SNR was not significant. In
addition, the estimated blood pressures were highly correlated with the reference blood pressures (» = 0.856). Therefore, blood
pressure estimation in daily life is possible if a photodetector with wide sensitivity area is used.

Keywords: photoplethysmogram, green light, earphone, photo detector, blood pressure estimation
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Ippei Harada: A new study of cuffless blood pressure estimation using a smartphone
photopletysmography: Evaluation its accuracy

The aim of this experimental study is to validation the estimation method of cuff-less blood pressure (BP) using only an iPhone
App.(iPhysioMeter) in the normal daily life. The estimation method of BP, which is based on the relationship between cardiac
output and total peripheral resistance (TPR), could be derived simply by pulse rate and modified normalized pulse volume (mNPV)
derived from the photoplethysmogram (PPG) in the fingertip. We next examined utilization of the arterial elasticity as a vascular
aging index for the high accuracy calculation of estimated BP. The results in young and middle-aged subjects showed that the
estimated BP was not significantly related to the measured BP as a reference in the normal daily life (r = 0.24). On the other hand,
the error values of the estimated BP including the arterial elasticity index, which is the b to a ratio derived from the second-
derivative PPG, were decreased from -17.34 mmHg to 2.96 mmHg. In fact, the TPR reactivities originates from the vascular aging
as well as the a -adrenergically mediated vasoconstiction peripheral vascular tone. In conclusion, these findings suggest that the
estimation method of BP including the arterial elasticity index might be suitable method.

Keywords: Cuff-less blood pressure estimation, smartphone, photoplethysmogram, pulse rate, modified normalized pulse
volume, second-derivative photoplethysmogram
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Ryota Shiraishi: Research on Kansei Retrieval Agent Using Fuzzy Reasoning

This thesis summarizes the effectiveness of the Kansei Retrieval Agent (KaRA) model using fuzzy reasoning in terms of
optimizing fuzzy rules based on the user’s Kansei evaluation for retrieval objects. The KaRA model retrieves objects that a user
likes from a large amount of data by learning user preferences based on the user’s Kansei evaluations. We apply fuzzy reasoning to
the KaRA model and extract user evaluation characteristics by if-then rule. In order to confirm the effectiveness of the proposed
model, we performed numerical simulations using pseudo users and experiments with real users. As a result, we confirmed the
effectiveness of fuzzy rule optimization in the proposed model.

Keywords: Kansei retrieval agent, Fuzzy reasoning, Interactive genetic algorithm, Rule extracton




HERIEFEN Graduate School of Socio-Environmetal Studies

E JER:pEICHEITZRYTSAF—2AD MFCA OERREMICRIT AME
Ou Koutaku: A study on applicability of MFCA in supply chain in China

The purpose of this paper is to discuss the applicability of material flow cost accounting (MFCA) in supply chains in China, and
to promote the development of MFCA. First, this paper discusses the theory and a case study of MFCA, ISO14052, and China’s
national Green manufacturing standards and guidelines, specifically of green supply management in manufacturing enterprises.
Second, this paper discusses the applicability of MFCA in a recycled supply chain (SC) for two Chinese Companies, reaching the
conclusion that the application of the Recycled SC-MFCA is possible. Finally, to promote the Recycled SC-MFCA in China, this
paper proposes that both the promotion of industry-academia-government collaboration and the perfection of legal regulations are
required.

Keywords: MFCA, Supply chain, ISO 14052, Environmental management accounting
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Yaaqi Shang: The Expansion of Japanese Drug Store in China

In my paper, I have summarized the common business models of Japanese drugstores and have pointed out the strength of these
business models lies in the distribution channels. I have also analyzed the cosmetic market trend in China and presented my
analysis of watsons business strategies, a successful drugstore chain in China. By comparing and contrasting two business models
(Chinese and the Japanese), | have not only identified the competitive advantages of the Japanese drugstores but also found the key
weakness as well.

The Japanese drugstores are facing a problem and that is the continueous shrinking of the domestic market. ~As the birth rate
continues to drop in Japan, the market is only going to get smaller and smaller each year. Looking across the ocean, the situation in
China is completely different. The Chinese cosmetic market is growing with the steady increase of disposable incomes and the
rising awareness of make ups and skincare among Chinese females, the market is getting bigger and bigger each day. I believe that
in order for the Japanese drugstores to survival in the future, they have to expand into new (foreign) markets and China provides
great opportunities for them. They have high chances of success in China due to strong brand awareness and high demands for
Japanese cosmetics among Chinese women. In conclusion, I have presented my analysis of the (Chinese and Japanese) business
models, the analysis of the current situations in both (Chinese and Japanese) markets, and proposed my solutions to the problem that
Japanese drugstores are facing.

Keywords: Drugstore, H&BC, online business procurement service, M&A
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Zhang Tiejia: Studies on Promoting the Use of Recyclable Resources in
China—Case study of environmental policy in Dalian—

The purpose of this paper is to discuss the present situation and policies of waste recycling in China, especially the current
situation and problems of waste incineration power generation and resource recycling in Dalian, China. The results show that 100%
of the domestic waste in the city center is incinerated for power, and the comprehensive utilization rate of industrial waste reached
95.16%. Moreover, in order to promote the recycling of domestic waste, Dalian has implemented a garbage classification policy.
As a result of comparing related questionnaires, it was proven that the citizens’ awareness of garbage classification has increased
slightly in the past three years.

Everyone’s cooperation is necessary to achieve Waste recycling.  For the more education is an indispensable part of building a
sustainable society. Therefore, it is necessary to consider how to effectively promote environmental education in the future.
Keywords: Recyclable waste resources, Environmental Policy, Environment industry, Environmental education, Cleaner

production
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