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A Study on a Metadata Model of Cultural Heritage Digital Archives as an
Intellectual Creation by Memory Institutions

Student No: 201626098
Name: Winda Monika

Adoption of Web 2.0 and Semantic Web technologies in cultural heritage digital archives
have brought significant changes to memory institutions such as Museums, Libraries and Archives.
Digital exhibition of cultural heritage is an important function for memory institutions. Digital
exhibition requires highly intellectual process for their creation - from planning, selecting, editing,
creating the digital surrogates of cultural heritage objects (CHOSs) to providing access to the digital
surrogates. In this study, the overall process to create digital exhibitions and people who engage in
this process are called digital curation and digital curators, respectively.

There are several metadata standards useful for digital archives. CIDOC CRM (Conceptual
Reference Model) is a well-known standard ontology for museums. FRBRoo, which is an extension
of CIDOC-CRM, defines ontology for describing bibliographic entities defined by an IFLA standard
Functional Requirements of Bibliographic Records (FRBR). IFLA - Library Reference Model (LRM)
is a model which is covering all aspects of bibliographic data (a consolidation of FRBR, FRSAD, and
FRAD). These standards are used in this study as its basis. In a preliminary study, the author proposed
a model to describe cultural heritage resources presented in digital space and investigated an
applicability of FRBR WEMI to the cultural heritage resources. The preliminary research had a basis
on the CHDE (Cultural Heritage in Digital Environment) model designed for digital archives of
intangible and tangible cultural heritage.

Based on the preliminary study and an analysis on metadata extracted from British Museum
and Europeana, the author found that a digital exhibition of cultural heritage deals with multiple levels
of metadata, i.e., metadata for describing an exhibition as a single instance, parts of the exhibition and
each component of exhibition. She analyzed entities of exhibitions to define a metadata model from
the viewpoint of “digital exhibition as an intellectual creation.” The result showed that FRBR WEMI
is a suitable model to identify entities of the digital exhibition and describe them based on the
intellectual creation process occurred in the digital exhibition.

This thesis shows that digital exhibition metadata is item-centric, where a curated digital
instance and digital instance are considered as an [tem. Links enable to comprehend the description
of the contextual information. Through the connection of [tems, Work and Expression can be
eventually identified. On the other hand, as links will make connections among objects complicated,
we need a metadata model which appropriately represents digital exhibitions in which links across
objects may be more complicated. The author defined a model for describing digital exhibitions and
their components based on FRBR WEMI. This study used RDA to experimentally describe the
proposed model. From these investigations, the author concluded the applicability of FRBR WEMI to
digital cultural heritage archives to clearly identify entities of intellectual creation and physical
embodiments.

Academic Advisors: Principal: Shigeo SUGIMOTO
Secondary: Mitsuharu NAGAMORI
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Creative Clothes Design Process by Collaboration

between Human and Machine Intelligence
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Deep neural networks (DNNs) applications are now increasingly pervasive and powerful.
However, fashion designers are lagging behind in leveraging this increasingly common
technology. DNNs are not yet a standard part of fashion design practice, either clothes
patterns or prototyping tools. In this paper, we present DeepWear, a method using deep
convolutional generative adversarial networks for clothes design. The DNNs learn the
feature of specific brand clothes and generate images then patterns instructed from the
images are made, and an author creates clothes based on that. We evaluated this system by
evaluating the credibility of the actual sold clothes on market with our clothes. As the
result, we found it is possible to make clothes look like actual products from the generated
images. Also we propose a method of generation of clothing images for pattern makers using
Progressive Growing of GANs (P-GANs) and conduct a user study to investigate whether
the different image quality factors such as epoch and resolution affect the participants’
confidence score. We discuss the results and possible applications of the developed method.
Our findings have implications for collaborative design between machine and human

intelligence.
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Computational Personalization through Physical and Aesthetic
Featured Digital Fabrication
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Personalization is one of the most fundamental goal in mature industrial society. Manu-
facturing method for individuals called custom made are still applied in various areas such as
sports and clothing, however there are some limitations in regards to cost because of a short
of craftsmen who make them. At the same time, the end-to-end production by craftsmen have
any design spaces where users interact. If you want to customize the product accordingly, you
need to advance manufacturing while communicating with craftsmen, and then you need to
have proper knowledge to talk with craftsman as equals.

In this thesis, we seek the design method for personalization through physical and aesthetic
featured digital fabrication. First, we investigate methods to update the concept of an existing
industrial instrument based on user’s physical data. The values obtained in this method can be
then used to realize the one inexpensively by combining some ready-made goods and digitally
fabricated adapters. In this attempt, we seek the next approach by topology optimization,
the typical computational shape-optimization method. Second, we investigate methods to
personalize an assistive device based on user’s aesthetics. OtonGlass is not only a toolkit
consist of some equipments such as Arduino and Raspberry pi, but also high affinity with
personal fabrication because it aims to create a platform on which each person can refabricate
the being disclosed design of the cabinet. Therefore, its versatility is high compared to other
competing products. Then, we investigated the usability such as satisfaction and the compat-
ibility to some assumed scenarios by teaching how to redesign the cabinet of OtonGlass to the
participants and asking them to design it to their favorite one at the workshop. Finally, we

considered the comprehensive applicability of the design of assistive devices.
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estimating skills acquired by students
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Tests provide a useful mean of knowing how well students understood the material taught
in a class. It must be noted that students are usually required to know multiple elementary
units of knowledge in order to solve each problem correctly. Such an elementary unit of
knowledge is often called a "skill" in the field of educational data mining. Because each test
problem relates to multiple skills, it is often difficult for an instructor to reconstruct from test
results what skills each student has already acquired and what he hasn’t.

To help instructors understand what skills are necessary to solve each of test problems, and
also to know which skills are already acquired by each student, we propose an unsupervised
data analysis method that factors a test result matrix into matrices representing skill-to-
problem relationships and skill-to-student relationships. The method uses sparse modeling,
also called dictionary learning. As is usual with matrix factorization, sparse modeling suffers
from a model selection problem where the complexity of the model must be determined.

We propose a new rank selection method that splits the test result matrix into two, then
carries out matrix factorization for each of the two parts, and compares them to measure
stability of the dictionaries. We also conducted a model selection method based on information
criterion. The dataset we used consists of test results from an actual course taken by college
students. Using this data, we evaluated the effectiveness of the proposed method.

We also worked on feature analysis for predicting students’ performance based on reading
patterns in an e-learning system. The students’ skills are indirectly represented in how they use
e-learning systems. By identifying features that contribute to students’ scores, the instructor
can improve his teaching strategy.

In order to train machine learning models, features were designed heuristically, and various
machine learning methods were trained and compared. The results showed that random
forest and AutoML performed better than other methods. Analyzing trained random forest
predictors revealed that time-related features contribute significantly to the performance of

the regressor.
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Development of user interface system using magnetic force by digital

fabrication technology
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In this thesis, we describe the user interface with magnetic force. We propose an actuator
that driven by magnetic force and a method to optimize the center of gravity’s position of
the levitated object in the magnetic levitation device. We developed and evaluated that
actuator with magnetic force as shape changing interface driven by repulsive force of
magnet.The shape changing interface that made by this method is driven by the repulsive
force of the electromagnet and the permanent magnet. It is thinner than the conventional
ones and can be manufactured in a small size. It consists of 3 x3 or 4 x4 cells. It is also be
able to use for larger applications by combining a plurality of these cells. In this thesis, we
evaluate of the hardware performance of the novel shape changing interface and the feedback
when the user actually touched it were obtained by experiments. I also developed the center
of gravity optimization system to the levitated object for the magnetic levitation device. In
the magnetic levitation interface which has been used as a display etc. in the past, it has
been used only for those riding on the attached magnets. For this reason, it is difficult to
levitate itself the object that the center of gravity position is misaligned or complicated in
shape. In this thesis, we made a system to create a model that can be magnetically levitated
by center of gravity optimization. We believe that this method can widen the range of
utilization of the magnetic levitation interface which has been limited in the usage scene so
far. We believe that by utilizing these interfaces based on magnetism, it is possible to
expand various interactions and user experiences which could not be realized as it stand.
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The Remote Controllable Electric Wheelchair System combined

Human and Machine Intelligence for Caregivers and Care Receivers

i L ENEE DT D NHHIRE & A THIGE
‘e P e DR TombR B E R REFEE BV DFHE

Student No.: 201721685

Name: Satoshi Hashizume

Wheelchairs are essential means of transport for the older adults and the physically chal-
lenged. However, wheelchairs need to be accompanied by caregivers. As society ages and
the number of care recipients increases, the burden on caregivers is expected to increase. In
order to reduce the burden on caregivers, this research present Telewheelchair, an electric
wheelchair equipped with a remote control function. The caregiver can remotely control the
Telewheelchair by means of a head mounted display (HMD). This research conducted a user
study on the wheelchair in four types of systems and investigated the time taken to achieve
tasks. In order to reduce the burden on caregivers, this research developed an intelligent
electric wheelchair. This research held workshops with caregivers, asked then regarding the
problems in caregiving, and developed problem-solving methods. In the workshop, caregiver
physical fitness and psychology of the older adults were found to be problems and a solution
was proposed. This research implemented a cooperative operation function for multiple elec-
tric wheelchairs based on the workshop and demonstrated it at a nursing home. By listening
to older adults, this research obtained feedback on the automatic driving electric wheelchair.
Telewheelchair will enhance geriatric mobility and improve society by combining human in-

telligence and machine intelligence.

Academic Advisors: Principal: Yoichi Ochiai

Secondary: Hidehiko Hasegawa
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A Task Assignment Method Considering
Participation Rate and Activity Degree
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Training Named Entity Recognizer by Character-based Word Classification

using a Domain Specific Dictionary
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Study on extraction of time series variation for topic popularity in

microblogs
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Psychological Research on Acquisition of Touch Panel Operation
from the Viewpoint of Procedural Learning
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Pattern Recognition for Tennis Tactic using Motion Capture System
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Acoustic and physiological investigations on operatic and choral

singing focusing on vocal-fold vibration
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MultilISPH: An Extended Implicit Incompressible SPH
for Multi-fluid Flow
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Optimization of Computer generated holography rendering and optical

design for a compact and large eyebox Augmented Reality glass

IFERR T 7S LD &I EARGETTAD IR

Student No.: 201721703
Name: OOI CHUN WEI

This is a thesis for a design and rendering method for large eye-box, fully parallax, depth of
field included near-eye augmented reality (AR) display. As developments in AR progress,
field of view and sense of depth are one of the most crucial factors for rendering convincing
virtual objects into real environments. T propose computer generated holography (CGH)
that is able to reconstruct image with real world depth of field faithfully as rendering
method. Previous studies have proposed various near-eye optic design such as the use of
beamsplitter and Holographic Optical Element with 4f lens system. However pure
beamsplitter design suffers from the narrow field of view while 4f lens system has lens
aberration as well as minimal focusing issues that leads to smaller eyebox. Having a wide
field of view that matches our eyes is crucial for having an immersive experience and often
narrow field of view may even leads to nausea and negative impacts on comfortability. 1
propose a design that utilizes a Dihedral Corner Reflector Array and a novel beamsplitter
embedded optics as our eyepiece. Our primary contribution is having a reasonably large
eyebox while maintaining the simple optical design as well as rendering of virtual objects
with depth of field in real time without any special optics or moving parts.

Academic Advisors: Principal: Yoichi Ochiai

Secondary: Taro Tezuka
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A Study of Conversational Agents for Supporting Second Language
Communication
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A study of synchronizing method in a co—dining system with

an agent
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Enhancing Interaction Capability for VR Handheld Controllers: Exploratory
Approaches using Swept Frequency Capacitive Sensing and Vision Sensing

in Real-time
VR ha—F D7D A BT 7 a AEREDIEIE -
NP O R B CoFEREE Sl a vy
VI HEER LIV TNALEA NTOTREORSE
Student No.: 201721708
Name: ZHANG JUNJIAN

While current commercial VR handheld controllers provide interaction for users based on the de-
sign of the controller with limited buttons, joysticks, and capacitive sensors, this work seeks to provide
additional inputs using other sensing technologies. This paper present two new approaches to enhance
interaction possibility for VR controllers. Both of them use real-time finger gesture sensing meth-
ods: (i) a touch sensor using circuits of swept frequency capacitive (SFC) sensing, (ii) a near infrared
(NIR) camera sensor applied with vision-based Convolutional Neural Network (CNN). Based on the
two methods, prototypes are designed to enable the gesture recognition for HTC Vive controller. This
study explores these methods separately by attaching the SFC sensing circuits and a near infrared (NIR)
camera onto the controller. In the systems, the SFC sensor is used to obtain touch information, while the
NIR camera modified from a webcam is used to recognize discretized positions of individual fingers.
An initial combination of the two sensing components is also explored by enabling a state machine
utilizing the output of these two sensors. For the application scenarios, the thumb postures in air recog-
nized from the camera sensor are expected to control the movement of objects in VR, and the discrete
finger gesture input from the two sensors can be used to perform a simulation of hand pose recovery.
The feasibility is demonstrated by two Unity demos in real-time. In the evaluation, this study reports

accuracy and real-time performance for this work’s approaches.
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