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Heart and Blood Flow Simulation using Position Based Dynamics

Student No.: 201726106
Name: Thanandon IMAROMKUL

Cardiovascular Disease (CVD) is considered to be the common cause of death in several
counties while the necessity of experienced cardiologists is at its peak. The fate of the patients
depends sorely on how well-equipped the personnel and the hospitals are to overcome the
clinical issues. Still, it can take a substantial amount of time for the practitioners to perfect
their skills, even more so for rookies who just entered this daunting field. Hence, an educational
oriented tool will undoubtedly assist the newcomers in this critical profession. This thesis
aims to utilize a recent simulation technology namely “Position Based Dynamic” method to
visualize the mechanism and phenomenon of the muscle and blood inside the human heart,
including the heart muscle movement, the blood current and the interaction between them.
Then an evaluation interview was conducted with a medical professor to review the simulated
animation. As a result, the system had proven to be a promising means to examine the human

heart and to investigate the differences between normal and abnormal cases.
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Maintaining and Publishing Metadata Application Profiles with
Extensible Authoring Format

Student No.: 201726107
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Metadata Application Profiles are the elementary blueprints of any Metadata Instance.
They act as a key element in metadata interoperability. Singapore Framework for Dublin
Core Application Profiles defined the framework for designing metadata application profiles
to ensure interoperability and reusability.

There are various accepted formats to express application profiles. Most of these expression
formats such as RDF, OWL, JSON-LD, SHACL, and ShEx are machine actionable, and formats
like spreadsheets or web pages act as human-readable documentation. Due to limited options
in the mutual conversion of these expression formats, they are often created independent
of each other and thus makes the process expensive requiring sophisticated skills and time.
Proposals for convertible authoring formats to create application profiles have received less
acceptance, mainly due to their inability to address various use cases and requirements.

As a result, domain experts find it difficult to create application profiles, considering the
technical aspects, costs and disproportionate incentives and the lack of easy-to-use tools for
Metadata Application Profile creation.

This study proposes Yet Another Metadata Application Profile (YAMA) as a user-friendly au-
thoring format for creating, maintaining and publishing Metadata Application Profiles. YAMA
helps to produce various standard expressions of the Metadata Application Profiles, change
logs, and different versions, with an expectation of simplifying Metadata Application Profile
creation process for domain experts. YAMA includes an integrated syntax for recording ap-
plication profiles as well as changes between different versions. A proof of concept toolkit,
demonstrating the capabilities of YAMA is also being developed. YAMA boasts a human read-
able yet machine actionable syntax and format, which is seamlessly adaptable to modern
version control workflows and expandable for any specific requirements.

This study argues that the extensible authoring formats are suitable for creating applic-
ation profiles with custom requirements and different use cases. This would promote the
acceptance of application profiles by reducing the associated cost and skill requirements in
creation, maintenance, and publishing of application profiles.
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A Crowdsourcing Approach to Finding Evidences
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The explosive growth of information techniques and the internet have made the world a
more connected place than ever before. One consequence of that humans are willing and
capable to share their knowledge, experiences, skills, and perception. Meanwhile, Crowd-
sourcing techniques have also been developed. It promises to leverage the ‘wisdom of crowd’
to solve real-world problems and human intelligence tasks that are difficult to complete by an
individual, a small team or a computer, such as an image tagging for subjective topics, gener-
ating conference programs, understanding topics in micro-blogs, verify the natural disasters,
to names but a few. Therefore, crowdsourcing has become increasingly popular and consider-
able success in academic researches. This motivation has become to introduce and investigate
a crowdsource-based framework, in order to address the limitations of existing works of the
spread of misinformation and disinformation—known as fake news. The extensive spread of
fake news has become a serious negative impact on the web and social network in the world
today. In this context, the investigation process and searching accurate information are more
challengeable. Over the last several years, although there are many web-based systems have
been developed to detect fake news, some serious problems can be identified on those services.
The approaches of those systems are limited by getting only the rating on the statements
from the users or investigate the fact by a few team members. This thesis introduces a novel
framework to detect accurate information by ensuring the quality of the results. The proposed
framework is consisting of two phases and uses multiple crowds with a lower monetary cost
and does not require the contribution of expertise. In this crowdsource-based approach, crowd
workers are asked to prove the fact by finding possible evidences. The results of the thesis
show that more than half of the answers from the crowd, were possible evidences, and ap-
proximately one-third of the possible evidences were strong. The study also demonstrate, this
crowdsource-based approach is able to collect various possible evidences on difficult problems
and provide diverse methods for proofs, among which some were surprising as we did not factor
those as proofs. In particular, the study implies that the crowdsourcing could help effectively
to discover the possible evidences on inaccurate information or the given statements. This
shows the power of crowdsourcing and the experiment also shows that there is much room for
further improvement of the framework in several ways. Thus, the further improvement of the

framework will be done in my future works.
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The combined RDS and RDM Lifecycle Model in Academic
Libraries

Student No.: 201726109
Name: Asmae ZAIDANE

In today's research landscape, the desire to acquire and analyze more data keeps on growing, these
changes amongst others has led academic libraries to focus more on reshaping their services to meet the
new needs of their research communities in terms of data management. This has required reflecting on the
requirements and the challenges to face in developing and dealing with new services, namely research data
services (RDS). Several researches have examined and discussed whether academic libraries have the
ability to implement and manage RDS, as research data management (RDM) has become a “strategic
priority” for universities7,8 and academic libraries.

This research explores research data services (RDS) in academic libraries through investigating
models used for RDS and RDM management and the literature discussing the feasibility and requirements
of operating RDS in academic libraries. Using theoretical analysis 18 models were investigated and through
qualitative content analysis, the content of two websites was analyzed as a lens to examine the current
situation of RDS in academic libraries and detect the pattern of change in terms of functions and their
importance for the last two decades. Two major issues were concluded through this research: the lack of
standardization of models, and the insufficient number of research surveys about the situation of academic
librarians who are working within RDS.
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A soft manipulator is a manipulator consists of soft materials. The softness of soft manip-
ulator becomes possible to realize a manipulator having a high ability to adapt to unknown
objects and environments. For instance, when gripping an unknown object of different shapes
and sizes, the manipulator itself can flexibly change shape to fit the object during gripping so
that it can be gripped gently without damaging the object. In this way, by creating a manip-
ulator with soft materials, it becomes possible to simplify the compliant operation that had
required complicated control to be realized by a conventional rigid manipulator. However, it
is difficult to measure the deformed shape of soft material using a conventional sensor, so that
there is a problem that is difficult to measure the deformation shape of soft manipulators.

The objective of this study is to create a soft manipulator that can accurately measure
the deformation state while keeping the compliance which can flexibly correspond even to
the unknown object. In order to achieve the objective, in this study, I propose a structure
that deforms reversibly from a planar state to a specific and only one deformation shape.
The proposed structure is compliant for specific and only deformation but stiff for other
deformations. In this study, this property regard as "isolation" of deformation. In order
to realize the proposed structures, I improve the Lamina emergent torsion array (LETA)
structure. The LETA structure is a structure in which curved deformation is realized by
cutting of parallel pattern in hard material. However, it is also known that the LETA structure
deforms stretching and twisting deformation in addition to the curved deformation. In order to
isolate only the curved deformation, the proposed structure is inserted a thin shell structure in
the neutral plane of the LETA structure. By creating a soft manipulator using the proposed
structure, the deformation shape can be sensed accurately using a flex sensor, which is an
element to measure bending. Additionally, since the deformation of the structure is isolated,
the proposed manipulator can be driven using a shape memory alloy with simple expansion
and contraction movement.
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Generation of airborne speakers using laser-induced breakdown

LV—Y—fhiit 75 X< &2 W2 A Y — H — DR

Student No.: 201821618
Name: Sato Yuta

High-power pulse lasers can generate plasma by focusing using a lens.This phenomenon is
called laser-induced breakdown (LIB). LIBs emit shock waves and highly impulsive sounds. In
this study, a femtosecond laser with a pulse width of 275fs and a repetition frequency of 1kHz
to 1IMHz was used to generate LIB in the air, and the laser gate signal was controlled by a
pulse pattern created by modulating an arbitrary waveform with pulse frequency modulation
(PFM) to reproduce any sound below the laser repetition frequency.

The frequency characteristics of the sounds produced by LIBs were obtained by playing
the swept signals multiple times inside a self-made anechoic box, and then Fast Fourier Trans-
mission (FFT) on the recorded results. The characteristics of the anechoic chamber were
determined by measuring impulse responses using swept-sine signals. The results show that
the sound pressure tends to increase toward high frequencies.

The results include noise due to modulation and the nonlinearity of the sound source, and
I discussed the causes of the effects. An application of acoustic measurement and stereoscopic

sound using the proposed method was proposed.

Academic Advisors: Principal: Yoichi Ochiai
Secondary: Norihiko Uda
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Analysis of Phasor Distortions by Fog in Time-of-Flight Measurement
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This thesis proposes a time-of-flight (ToF) measurement method that can estimate the
depth in a foggy scene. It is known that depth measurement by ToF camera in a foggy scene
cannot capture correct phase difference and amplitude. This is because the light emitted from
the light source of the ToF camera is scattered by the fog, and the optical path length of
the light returning from the target object is different from that without the fog. This study
uses a ray-tracing simulation to reveal the change in ToF measurement value when light is
scattered by fog and adversely affects the measurement. This thesis examines the following
parameters: the distance between the object and the ToF camera, the modulation frequency of
the illumination emitted from the light source of the ToF camera, and the scattering coefficient
of the fog. Based on the results, this thesis creates a look-up table that estimates the depth
from the ToF measurement value of the scene with fog. The effectiveness of the proposed

method was evaluated for unknown scenes in the simulation.
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Author-Oriented Book Recommendation Using Linked Open Data for
Improving Serendipity
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In recent years, to overcome the flood of information, recommender systems (RSs) are being
used in many scenarios, such as online shopping stores, movie website and so on. However,
many recommendation algorithms focus on accuracy based on a user profile, which may lead
to reducing the user’s satisfaction. As high-accuracy based RSs suggest similar items that the
user may have known before, the recommendation leads to hurt the user’s satisfaction. There
is a concept called serendipity which is a way to address this problem.

This thesis focuses on improving the serendipity of RSs. To improve serendipity in book
RS, two approaches were used in this paper: Linked Open Data (LOD) resource and author-
oriented method. For LOD resource, we used the rich structured data in LOD. For the author-
oriented method, we used the relationship of authors in contrast to traditional content-based
book RS.

To verify the effectiveness of our approaches. We implemented our book RS and conducted
a user experiment for evaluating the serendipity in book RS. We recruit 14 users for the
experiment. Besides, our book RS regarded 25,152 books in total and content-based book
RS was set as a baseline for comparison. We set two metrics to evaluate whether a book is
serendipitous to a user or not based on user responses to the questionnaires.

As a result, we found that the mean of serendipitous books in the top-n (n=1,2,...10)
recommendation list for the proposed method is better than the baseline on both of our
serendipity metrics. However, there is no significant difference according to the t-test. Also,
there are 97.14% books generated by our proposed method are novel to users, which shows
that our proposed method recommendations are more novel to users comparing to the baseline
(92.14%) based on our definitions.

In summary, our proposed method shows an effective performance for improving serendipity
in book RSs on both of our metrics, but comparing to baseline method there is no significant
difference with baseline. Although there is no significant difference for Unexpectedness and
Relevance, our proposed method recommendation is more novel to a user comparing to baseline
with our Novelty metric. This means that our method is helpful because the method shows
higher Novelty, even if Unexpectedness and Relevance are the same levels with the baseline.

Our user experiment design did not allow us to evaluate user satisfaction in each book. In
the future, we will focus on the relationship between serendipity and user satisfaction.
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A Study on Estimation Method of
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The research theme of this paper is to support second language (L2) learners to improve
their second language ability by utilizing chat system. The main problem of existing chat
systems is that it is not possible to chat with learners to adapt their second language level.
In order to add a function that adapts the learner’s second language level to an existing chat
system, we need to measure second language level by examining conversation data with the
learner. Therefore, to extract learner’s second language capability, we propose a method to
predict the language examination score of learners from chat context. This research first
investigates whether the number of utterances, number of sentences, word tokens and word
types per utterance of chat context are correlated with second language examination score.
Second, we build a predicting model to see the relationship between the chat context and
second language examination score. As feature values of regression model for predicting the
language examination score, we use features of chat time, sentence time, word token and word
type. Also, the unnatural sentence structure is considered as a feature. For evaluation, we use
the root mean square error to check the results of prediction model. We apply the proposed
model to Japanese and English chat and compare the results. We also collect public opinions
using crowdsourcing platforms about the same conversation dataset to compare our prediction
model’s performance with subjective analysis.

Linguistic features show no clear correlation with language examination score wheras error
feature shows very weak correlation with score. Also results show human cannot accurately
judge a person’s language ability by just looking at the simple conversation sentences. Both
objective and subjective analysis results reveal that language ability cannot be predicted by
simple conversation data. So future studies should focus on following some guidelines in data
collection process and also some other feature vectors.
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A Method for Classifying Temporal Relations Using Attention-based
Neural Networks
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Temporal relations classification is an important task in natural language processing field, and
is still challenging due to two difficulties. The first is that temporal relations between time and
events are complicated which makes existing deep learning based models fail to capture contextual
information related to temporal relation. Secondly, most deep learning methods do not work well
due to the lack of the task related information.

This study explored a new attention unit to calculate the attention score aiming at helping
the model to decide which parts of the sentence should be paid more attention as well as give
task-related information tips to the model by using the context of time—event entities.

It has been suggested that just two entities in a sentence can be viewed as forming a pseudo
question when casting relation extraction as a question-answering problem, even if the question
is not necessarily grammatical. Constructing such kind of pseudo questions from the context of
the entities can not only provide mapping evidence for attention calculation but also give task
related tips to the model. In this study, instead of using all the terms in the input sentence, we can
calculate the attention score in a more natural way with the context of the entities by mapping a
pseudo question and a set of key-value pairs to an output. In addition, the model can obtain task
related information with the query vector created from the pseudo question.

Our experimental results on a publicly available Timebank-Dense corpus demonstrate that our
approach outperforms existing state-of-the-arts. In addition, with the task-related information
tips, our model can be trained on the expanded dataset which provides significantly improved
performance.

The contribution of this research can be summarized as follows:

(1) We explore a novel approach to calculate the attention score by using the context of time—
event entities.

(2) We conduct the experiments to investigate the effectiveness of our proposed attention mech-
anism by replacing the LSTM part with a simple multilayer perceptron and impose attention
weights.

(3) To alleviate the lack of training data problem, we expand some of the Timebank-Dense

dataset by including the reversed relationships.
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Speech Synthesis System by Lip Motion to Help Acquired Voice Disorders
Speak Again
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At present, there are still many acquired voice disorders in Japan, and their communication with
others is still inconvenient. To solve this problem, this work proposes a first sentence-level lip reading
system for acquired voice disorders in Japanese. This study explores the possibility of using deep
learning to perform lip reading as a communication approach for acquired voice disorders in Japanese.
This work proposes a data collection system running on a smartphone to facilitate users to collect
training data and reduce the time of data collection, and uses Convolution Neural Network to filter
malicious data. This work builds a lip reading app that runs on smartphone for acquired voice disorders
as a means of communication. For the data collection system, two Convolution Neural Network models
were tested in the experiment, and the results show that it can effectively filter non-lip malicious data.
This study collected training data and test data from acquired voice disorders and non-acquired voice
disorders. Four deep neural network models for lip reading were tested. The results show that high
accuracy can also be achieved with limited data, showing the effectiveness of lip reading for acquired

voice disorders and in Japanese.
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