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Development and Evaluation of a Novel Writing Support System

Name: Osone Hiroyuki

In Japan, there are events where amateur novelists distribute their primary and secondary
works, and there is a thriving culture of individual creativity. However, there is a problem of
uniformity in the works posted on web novel posting sites where such amateur novelists are
actively posting their works. On the other hand, existing writing support tools can create
whole sentences or complete sentences, but these approaches cannot respond to the writer’s
own ideas and intentions. In addition, no system existed that could stimulate the writer’s
inspiration for the entire work, starting from the planning stage of the novel and ending
with the writing of the full text in Japanese. In order to solve these problems, a novel writing
support system, BunCho, was proposed. This system generates ideas according to the writer’s
intentions and presents various outputs to the writer. In order to build the system, a method
was proposed that takes into account the writers intentions and information about the work
by using GPT-2, which is a large-scale language model that learns and generates input tokens
in an autoregressive manner. By using this system, writers can consider the plot by using the
title generation and synopsis generation functions. In addition, the interactive writing system
proposes a continuation of the text based on the generated title, synopsis, and the text written
by the writer, which enables the writer to expand the range of story development. The results
of the evaluation experiment, in which 32 writers participated, showed that the system for
titles and synopses generation can produce a variety of outputs. Eight experienced writers
were asked to write their novels using the interactive writing system to get their feedback.

From these results, the necessary functions of the novel writing support system and the

way forward was discussed.

Main Academic Advisor: Yoichi OCHIAI
Secondary Academic Advisor: Fuyuki YOSHIKANE



fEERZWr 7 — 212 X 2R ETHI D iR

Interpretability of disease prediction using health screening records

K% kY BR
Oba Yuki

fEEEE, NBEPHRAEEEE L L TEERERTH 5, BEELHERT 2 ICERWEESEE
DA, BRECREARLRVWILEREE RS, XY RINEBROFIKERZ 272012, ERE
TR EEHA LT T LVORESLTFIEROMAENIEA TS, —H T, ZOHOTHlIET IV
DHIWIARMLD £ D A E OFRMEL. EHZEDBRD I D TH S, ANmicb 279,
THFEROTERNIIETHE 7 OHIWARMA B T X 2 0B D 5, Tz, BEIKELHERD
BRZ2E L TRIE T L O5ME, R T 287 RAERFE RIS O R [ REED B %,
AWFL TR, EEZBINCTHIT 2 €7V OMIRER _Eic X b @R EEORFREIH S
MZT BT HNE L. EEEERTD 25800 & BIER RN Z TR e L, #Eof#
T — 2 CHEB L ETFHETAMIONWT, 32007 Fa—FTohLiz,

12HO7 7u—FiF. 7—XOEBENC X 20N TH 5, %2 LI BUFEEIHERIE O IRRED
AT 22 2{ETHIT 3 XGBoost IZ & B3 EFNMICOWT, F—XDEINC X 20N FIETH
% Permutation importance & Sensitivity analysis, 7 — ABERICE D WERFIETDH 5
SHapley Additive exPlanations(SHAP) ZH\WTHH L7z S DFER, 7L 7F =W
T AERERARE D R BEIR DB E ¥ W\ o 7= AR TG D IR O I T TN E L -2
Mmooz,

2oOH®O 7 7a—Fix, TabNet ® Mask IZ X 278 TH 5, FTHICIEIERERT — X2k h2E
BARERIEEFETFIETH % TabNet ZHIH L. 1 DHOD 7 71 —F & [FRRICEERE O FEIRFE
DIRFEE 2 fHTHI L 7zo TabNet OFHEGEIRZIH S I X —XTH 2 Mask ICIEH L, HFELT —
AT 4 Y TREARE SHAP ZHIH ULLER U7eo 77T OFER. TabNet (IILE & W o 72 IER TR
B X B EEETHNCHH LIz 9ol 2O 5, BHODIROREIC X 2 FERA
MR THIANOIEHSE Z iz, . BMEAORIERE DT IV ANVEBICHEH L
Lo holz, FiHE LT TabNet OB 7L 3V X A2 & 352, BERROETTHNICET 3
GHZEMEE U TEBEHRINZAELD 2 003F 2 517z,

3OHDO7 7u—Fik, BRZFHERTOTHOEIC X 29 TH 5, BARMIIE14E
il & WS A R TR & 4 T e v S B R THIOM CRIA X A 2 BIENZELS 2 DhI
BHUK. THNRZ 1HE%D S 4 FROFERE & 1BEBRBOZMIERE T 2 e/ nE Y
Alc 2 7L 7 F = OB E L XGBoost IZ& D FHIL, SHAP ZHWTHM Lz, D
R, ANEZubey Alc OFHITERRERERES R k2 12oh, RSB = %23 2 ek
PEEM SNz, RIANZIMEOZICIE, FECEMOKEBICZ 2 EIREVEEZD
Nrze ZL7F=OFHITIE, 2L 7 F 20 BANT —RICEERVEBTIETRIERED K
XETL. 2L 7 F = UANDENETO SHAP [HEAKIEICZ(L LT, FEROBHERE D T
BOWTIZ L7 F =V ORETREDPKE L, FEROBEHREIITIEOBHAE L BRICBHFR LTV
LeEZILND,

EWEHRESRE G
BITFeIe 8 A © il B



YA LY MEN~ LA T ETIMITBIT 2L NA XTFEICET 5058
Study on Variational Bayesian Inference in Silent Hidden Markov
Models
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An Ability-based Approach for Improving Crowdsourcing Result
Reproducibility

Name: Katsuno Kohta

Labels obtained by crowdsourcing are an important resource for Als. Researchers have
been working for finding better methods to obtain high quality labels, that are often evalu-
ated in terms of accuracy against gold standard data. This paper addresses the reproducibility
of labeling task accuracy. Although ensuring reproducibility is essential in making the crowd-
sourcing results useful for scientific research, it is reported that re-experiments with different
crowdsourcing platforms do not reproduce the original results. In this paper, I take an assump-
tion that a main cause is the difference in ability distributions of workers in different platforms,
and that using worker sets with similar ability distributions raises the reproducibility. I adopt
test theories such as Latent Rank theory to capture a ability distribution of participants in
the original experiment, and create a benchmark test to select participants for reproduction
experiments on other platforms. Our first finding is that using worker sets with similar ability
distributions improve reproducability with particular kinds of tasks. This clearly implies that
showing the ability distribution of worker sets in the experiment section of academic research
reports will be critical. The challenge then is that test theory requires all workers to answer all
tasks, which is not practical. To address this issue, I devised a collaborative filtering method
to reduce the required number of workers to create ability tests. Our experimental results
showed that I can reduce the number of workers to 3 to 5, which means that I do not need
additional cost to compute worker ability distributions in typical crowdsourcing settings in

the original experiments.

Main Academic Advisor: Atsuyuki Morishima

Secondary Academic Advisor: Masaki Matsubara
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Design of Racket Game for People with Low Vision Using Drone

Name: SADASUE MASAAKI

This research presents a racket sport using a drone as a ball. There are few sports available
for people with low vision than for sighted people. This leads to a loss of exercise opportunities
of people with low vision, which often worsens their health conditions. They have difficulty
in understanding their surroundings, and thus, there are only few ball sports. Especially in
racket sports, many of processes to rally are dependent on vision and it is difficult for people
with low vision to play. Increasing exercising opportunities for people with low vision will
improve the health of many. In the study, instead of improving skills for sighted people, this
study focuses on enabling people with low vision to be able to play racket sports. This research
proposes to use a drone as a ball, which enables to operate its speed and trajectory, and its
location is identifiable by flight noise. The device and game design was developed based on
feedback from people with low vision. Experiments with participants with low vision was
conducted to evaluate them. This research found that the system and game design was shown
to be appropriate. We hope that this study will help increase exercise options for people with

low vision.
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: A Case Analysis of Musashino City
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Urban Green Space-Friendly
Animation Display with Artificial Grass Gradation Control System

Name: Kojiro Tanaka

This paper introduces an urban green space-friendly animation display with an artificial
grass gradation control system. Recently, display devices such as a liquid crystal display
(LCD) have been used in urban green spaces. However, current display devices can spoil a
natural landscape in urban green spaces because they look like artificial materials. Then, it is
needed to research an animation display while preserving a natural landscape. To solve this
problem, we propose a grass animation display system that can mimic a natural landscape in
urban green spaces. In the grass system, grass gradation can be controlled dynamically pixel
by pixel. The pixel system was named a grass pixel. The grass pixel consists of artificial yellow
and green grass and can change the grass gradation by moving the green grass through slits of
the yellow grass. The grass animation display can be developed by using multiple grass pixels,
then, the display can show gradation animations without current display devices such as an
LCD and a projector. We conduct a simple evaluation of dynamic grass gradation changes
depending on the grass length through image processing. In the evaluation, the grass gradation
is quantified as HSV (Hue, Saturation, and Value of Brightness) values. As a result, the HSV
values of the grass gradation increased or decreased simply when the grass pixel moved the
grass length from minimum to maximum. Based on the results, we build a 3 x 3 pixels grass
animation display using nine grass pixels, and the display showed several example animations.
Furthermore, we evaluate five grass gradation scales depending on the grass length through
image processing. To evaluate the grass gradation scales based on human cognition, we adopt
a color evaluation using the CIELAB color space, which has visual uniformity. Through the
evaluation, we revealed that the grass pixel can display five grass gradation scales to multiple
positions. In addition, we obtained the grass length corresponding to each grass gradation
scale. These results can help to use artificial grass as an animation display such as signage,

advertisements, and entertainment in urban green spaces.
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Design and Use of a Vagina Pressure Measurement Device

Name: Torii Maya

“Femtech” which is the term of technology to support women’s health, has been attracting
attention, and services and products are rapidly improving. Pelvic floor disorder is one of
the common disorders which lowers the quality of life and Pelvic floor muscle training is a
confirmed method of prevention and treatment for mild cases. However, there are two difficulty
coping with pelvic floor training, diagnosing is not evaluated quantitatively and patient with
trouble from symptoms rarely visit medical institution. To design a solution for this problem,
a portable vagina inserting device for a long time use in daily life was implemented. First,
the preferred shape user would like to wear and preferred style of the device system was
investigated by survey and the guideline for designing vaginal insertion items was clarified.
Next, a vaginal pressure measuring device that reflected the results of the research of preferred
shape and wearing style was implemented. Then, the measuring ability of the implemented
device was verified. Finally, future research to be conducted as the design study and the

impact of the implemented device was presented.
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Keyword extraction method using users’ mouse behavior
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Owing to the explosive growth of information, keywords play an essential role in
summarizing information and helping search effectively. Most of the existing keyword
extraction approaches merely focus on the document-centric information, without well
incorporating users’ reading behaviors, such as the mouse-related information. In this thesis,
we proposed a keyword extraction method that incorporates the mouse pointer behavior of
the reader when browsing academic papers and conducted an experiment to verify the
effectiveness of the proposed method. Specifically, we developed a mouse tracker to record
mouse trajectory, speed, and click behaviors during the participants’ reading process of
academic papers. Using a predefined weighting algorithm, a term-weighted ranking was
proposed by incorporating mouse-related features. We used the term frequency-inverse
document frequency (TF-IDF) and TextRank methods as the baseline methods to compare
the effectiveness. The evaluation was performed in terms of precision, recall, and F-score.
Based on an in-depth comparison with the baseline methods, the experimental results show
that the proposed method is able to achieve a better performance, which demonstrates its

effectiveness.
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Verifying Qualitative Improvement of User Experience by Physical Use
of Real Product in Digital Environment Using Augmented Reality

Name: WEI KATHUAN

This study focuses on developing an augmented reality(AR) application on a smartphone
to help the user place the digital environment in the physical world and put the real product
into it while shopping in an offline store. The application, named Pocket Home, allows users
to place the real product in their digital room while experiencing the product physically. Users
can edit the position of products and interact with product animation to see if products fit
their room (home or workplace) and meet their expectations.

In this study, two experiments were conducted to evaluate the user experience of prototypes
from the Handheld AR Usability Scale (HARUS), physical experience, ease of imagination,
presence, perceived value, and perceived risk. For the experiments, another application called
Pocket Furniture, which can place virtual products in the physical world was also developed as
a control group for the experiment. In experiment 1, a collection of 6 products was tested by 10
participants using Pocket Home 1.0 and Pocket Furniture 1.0. The results show that version
1.0 of Pocket Home suffers from unrealistic content, lack of interactivity, and non-intuitive
gesture interaction.

After that, Pocket Home was iterated and updated with enhanced 3D model quality, added
product animations, optimized interaction gestures. And then, Experiment 2 was conducted
to further evaluate the usability of the prototype as well as explored how users perceive and
evaluate the reference of product placement. A collection of 3 products was tested by 25
participants using Pocket Home 2.0 and Pocket Furniture 2.0. The result of HARUS proved
that the iteration is effective. The results of the cognitive aspect evaluation indicated that
products that can give users haptic feedback leads to better physical experience and ease of
imagination when using Pocket Home, while products that focus on the audiovisual experience
can give users a better sense of presence. In addition, the importance of the user’s multi-
perspective while using Pocket Home was found. Besides, users’ ratings of perceived risk also
indicate that both prototypes have privacy concerns. Overall, in the study, the prototype
Pocket Home was created and iterated to achieve the improvement on the user experience of
selecting products when compared with other AR placement applications (Pocket Furniture).
The design approach of Pocket Home can be a guide for designing the type of mobile AR
application which combines a digital environment with real products.

Main Academic Advisor: Seung Hee LEE
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Table Captioning for Scientific Papers

Name: XU JUNJIE

This thesis address and challenge the novel problem of generating table captions for scien-
tific papers, which requires additional table-related information outside the table. To specify,
we focus on developing a method that is capable to retrieve the relevant sentences from the
body text to supplement the information that does not exist on the table, for captioning table.
We defined the two tasks, Retrieve, then Generate.

To start with, we first consider Generate task. A recently advanced generative Pre-trained
Model (PLM) was adopted for generating caption with the use of a table-sentence represen-
tation combined flattened table and relevance sentences. The relevant sentences of the table
were retrieved by a not supervised retrieval model called BM25 or empirically extracted from
the body text while considering its objectiveness.

Next, we consider the Retrieve task. We introduced a retrieval framework for retrieving
table-related sentences from the body text for the table in a scientific paper by learning to
rank (LTR) method with handcrafted features. Simultaneously, since no dataset met the
requirement for this task, we developed two novel datasets, SciPT and DocBank-TB that
made publicly available.

Finally, we propose Retrieve-and-Generate, a framework incorporates Retrieve task with
an proposed automatic relevance labeling method for labeling the relevance for sentences, and
Generate task by adopting textualization templates to produce table-sentence representations
for inputting into generative PLM for both tasks. Results derived from conducted experiments
on comparing extracted sentences demonstrate the effectiveness of the proposed Retrieve-and-
Generate framework and our proposed relevance labeling method outperformed the baseline
methods in our table captioning task for PLM-based table caption generation.

Main Academic Advisor: Makoto P. Kato
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An Explanation Engine for Increasing Self-awareness on Movie

Preferences

Name: Jin Zhuoqi

Recently researches on explainable recommendation systems have attracted much atten-
tion. The explainable recommendation system is to give explanations about the recommended
items. The explanations are designed to help users have a better understanding of the rela-
tionship between the items and the user’s preferences. Inspired by these studies, our research
focused on generating explanations to increase users’ self-awareness about their preferences.

We conducted our research in the domain of movies. We designed a chat-based conver-
sational system to communicate with the users and extract their preferences on movies. We
generated feature-level personalized explanations based on the movie preferences. The expla-
nations were divided into two parts. First, we explained to the users about the feature values
they prefer. Our approach for generating feature-level preferences was based on the frequency
of movies containing these features in the user’s favorite movies. Second, we explained to the
users that whether their preferences were special or common. The personalized explanations
were then shown to the users. In the baseline system, we only generated common explana-
tions. The common explanations also had two parts. First, we randomly generated feature
values and told the users that they preferred them. Second, we explained to the users that
whether those feature values were special or common.

To evaluate the effectiveness of the explanations, we performed a user study to analyze the
changes in user behaviors. The users were supposed to give out five of their favorite movies
and then score them. The system would give out explanations about their preferences. i.e.,
The experiment system gave out personalized explanations and the baseline system gave out
common explanations. The users were supposed to score the five movies again after reading
the explanations. We determined whether they had increased their self-awareness based on
how much they changed their scores. We found that our proposed system increased users’
self-awareness on movie preferences compared to the baseline system.

In future work, we will apply machine learning methods to calculate feature-level prefer-

ences based on movie preferences.
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A Study of the Effect of Video Viewing on Eating Alone
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from the perspective of copyright law

K4 9k REE
ZHANG XTAOCHEN

AT ORI > T, ATHEMTIEE RICAFFESICERL T 5D, R T—X
PR SETZANC L - T, EEORE, NLEWolebDORELIND Z & IX
LR L2, T BATEINIEL Y —EREL T EEB X 6. EHUfE
S TATASDICETH2ME LML T EEbI s, ATARYERAKICTH 28
1E. AT & BAEHEIC DWW T OREIC O W TRFT L, s\ ZRHkERHE2 L TF
SHENRH D LT D,

ARFSCTIE, BIEHEEICB T DATERMONES T 258 L, FHEmE L TR
D HIDDD, B LD & TIUIAIERY OMHER IR BIIE Z et L=, #Eko
RIS L AUE, ATAERRITZEY S 35RO L2 2 272 B8, EEFRRIESEAT
R BET D IENER S ND E 2 ATH Y . 45— EEEMEE & ALA R OB
FRIZDOWNWTEZDMLENRDH D,

T RiCTIE, PENSEBT DATEBRWICEE T 2200 FH 2N Uiz, 1
RENZ R T HATERC BT 28BN E 7207 <. 2 BITIARIZRICE > TIE
WIMED & 5 R Th 5, FEOMESME 2k ~72 9 2T, #HFTCH EY:
HORBRIZOWTER, Mgt 77,

fER & LCIE. T LWAMEMEGG C©H D RERIROMER ) 2 XiuX, ATERD D
BWEMZRBOLZ EHAEETH Y |, BUTIE RICBW T L EEY & W 2 5 alREMEDS
D, MHEFVFIBIZEI L TiE, AR+ 2 MR 2 BRI E-CR A B 1R B S &
HEWIBZITNHY ., FIEEMANMETH D, T LT, ATAERMORH#ED
HYFIZHONWT, AFITATIIREZES E 2 T o>0R_EE Lz, F I, A XV
AFNEREVED (a3 a— XA (BT 2EEHEIEE S EICTHZ L Th
Do FEAT, IEAK L FEREOHRIFETH D (AT ZAIRKRTHZ L THDH, L
L. TATRG ] IZOWTCIEBEEHEEORMBEICE EE 50, RIESEZ2E 0744
WIE 22 R Et DSBS AR D725 9

TR EHE - MIE R
RIDFPEFEZHE - MR =ik



Semantic Modelling of Document Focus Time for Information
Retrieval Tasks

Name: Zhang Lirong

Effective modeling of a document’s temporal attributes is crucial for a range of applications
such as temporal information retrieval, summarization (and clustering), or question answering.
However, the current approaches suffer from the sparsity of temporal expressions and entity
names appeared in documents. To address the limitation, we proposed a new method to
estimate the focus time of unstructured texts based on a sequence classification model. We
also developed a new reranking method where the application of document focus time was
optimised for different temporal classes such as past, recency, and future. We introduced a
new way of calculating query trend time, using Google Trend to extract the popular time
period of the query.

Evaluation with the NTCIR Temporalia test collections demonstrates that the proposed
method outperforms the baseline approaches in different retrieval tasks, and works effectively
when the documents have few temporal expressions and entity names. Also, the effectiveness
of the calculated focus time in estimating temporal relevance was comparable to that of the
article’s own publication time. This suggests that our focus time method can be used as an
alternative or supplementary tool against to the publication date. It can help retrieve articles
that either do not have a publication date or the publication date does not match the actual
content. Also, the results demonstrate that semantic information can be used to predict the
temporal tendency of documents. The significance of this study is that it overcomes the
problem of lack of entity names or temporal expressions which are commonly used in the
traditional techniques of calculating document focus time. For the temporal retrieval task,
we find that the trend time works better than the issue time when calculating the temporal
relevance of query and document. In future work, we plan to apply learning to rank models
to adjust the weight of textual. We also intend to incorporate the entity-based techniques to

increase the prediction accuracy by feeding models with entities and their relations.

Main Academic Advisor: Joho Hideo
Secondary Academic Advisor: Yu Haitao



Incorporating Cognitive Relevance into Dense Retrieval for

Conversational Search

Name: FANG YUBO

Conversational search, where users perform information-seeking conversations with an
agent using natural language, has gained substantial attention from the information retrieval
research community. Existing studies of conversational search mainly focus on natural lan-
guage understanding of users’ utterances to capture their information needs by asking clari-
fying questions. However, the available action space of a conversational search system should
not be constrained to these. In this study, we aimed to develop a novel approach that im-
proves the search performance of a conversational search system by proposing new type of
questions the conversational search system could ask. The current IR systems mainly focus
on retrieving documents that have algorithmic relevance, which was defined by Saracevic as
“concerns the relation between a query and the texts in the documents.” Instead, we focused
on incorporating cognitive relevance, which concerns the relation between the state of knowl-
edge and cognitive information need of a user, into conversational search. Furthermore, we
built on an effective state-of-the-art dense retrieval method and proposed a better training
strategy that improved searching accuracy. Finally, we proposed a novel approach to com-
bining the cognitive relevance and dense retrieval method, which trained the conversational
search model to retrieve documents based on their relevance and novelty concerning users’
information needs. The experimental results show that the proposed system can outperform
the baseline system when concerning the diversity of the response to each turn of information-
seeking conversations with an acceptable level of decrease in relevance. This suggested that
our proposed system could retrieve documents concerns not only their relevance but also their
novelty concerning the knowledge states of the user. For future work, we will further explore
balancing the algorithmic relevance and cognitive relevance trade-off to improve the search

performance of conversational search systems.
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Dataset and Algorithms for Interactive Fashion Outfit

Recommendation

Name: FANG ZHOU

Fashion stands an important position in our life. It generally showed personal preferences
to others. Compared with other items, the sense of fashion items is constantly changing.
In recent years, many proposed interactive recommender systems have used the interaction
between the user and system to add the factor of preferences moving. However, to the best of
our knowledge, there is no existing interactive system in the field of fashion recommendation.

This thesis proposes a new fashion outfit recommendation task where an outfit is recom-
mended after several rounds of user-system interactions. In this task, the system is expected
to present a question (a set of fashion items) at each round, and the user is expected to
select the best fashion item from the presented items. The system is required to gradually
learn users’ preferences based on their responses and to generate subsequent questions for
recommending a suitable outfit based on the users’ selected fashion items. Since there was no
dataset available for this task, we developed a new dataset for evaluating interactive fashion
outfit recommendations through simulation. Based on the analysis of the developed dataset,
we devised an experimental interactive fashion outfit recommendation algorithm based on a
learning-to-rank model with hand-crafted features, including category information, similarity,
and heterogeneity. Moreover, we proposed a new deep learning structure to achieve higher
accuracy in the interactive recommendation task. The structure supports encoding questions
by Transformer or Deep Set and estimates the value of questions based on previous ques-
tions and given answers. The experimental results demonstrated that the proposed models
outperformed the learning-to-rank model, and Set Transformer is a suitable model for em-
bedding questions in the interactive fashion outfit recommendation task. Moreover, we also
created a practical training pipeline for proposed models. With the collected comparative
data, we found that the pipeline helps to enhance training efficiency with no impact on model
performance. Besides, we also conducted an ablation study to fully investiage the effects of
hyper-paprameters of the proposed model. The results indicate that the feature of the first
question and the corresponding answer is most important in prediction.

Main Academic Advisor: Makoto P. KATO
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Detecting Internet Slang Words with Two Layers Annotation Based on
Joint Model of Character and Word Embeddings

Name: LIU YIHONG

Natural language processing reaches the advances and excellent performance on a variety of
tasks, while the presence of non-standard terms such as OOV (Out of Vocabulary) words can
still reduce the accuracy of models and task results. It is labor-intensive and time-consuming to
build and update a dictionary of new words continuously by taking the semantic information
of novel words into account. To address this problem, we usually mask such kinds of new words
or ignore them as unknown words. More recently, it has become popular to extract new words
by cutting them into fine-grained, smaller units of speech, such as subwords or characters, in
the form of spliced words.

Due to the widespread dissemination of Internet slang words, it is necessary to detect
them by the word form features and a variety of semantic-changed registered words in social
media texts into accounts. Therefore, we have constructed a new 10,000-sentence-corpus by
selecting 100 popular Internet slangs, which has become pervasive in recent years. We divided
the annotation framework into two-layers, main types and subcategories. With main types,
Internet slangs are, based on two features as the words changed semantically from existing
words and as newly created strings. We also defined ten subcategories such as “Gairaigo”,
“Japanese-English”, “Dialect Borrowing” and so on, according to word-formation style. We
proposed a joint embedding method based on character embeddings and word embeddings as
a feature representation of new words to label the main types and subcategories sequentially
for Internet slang words. Thanks to the strong correlation between the two-layers, we are able
to apply the hierarchical shared ELMo multi-task learning method.

The experimental results show that our method shows the second best performance only
to multi-task BERT in detecting the main type of Internet slang words, and performed best in
detecting the subcategory in the case of shared-LM method. In addition, our model achieves an
average 32.5% improvement in terms of Fl-score for detecting the main types or subcategories
compared to the single-task approach. We concluded that the use of two-layers annotation
improves the performance of the models through the relevance, and it facilitated us to better
observe and analyze the difference of detection models in details.
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3D Auxetic Structure of Ron Resch Pattern using 2D Plane Processing
Machine
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Name: Uzawa Shingo

Auxetic structures and auxetic smaterials are structures with negative Poisson’s ratios,
which behave in the opposite way to natural materials with positive Poisson’s ratios. It is
a material that expands using elastic deformation. Auxetic structures have been studied as
scalable geometries because there are various geometries with negative Poisson’s ratio in three
dimensions by three-dimensional deformation. However, most of these studies are based on the
premise that 3D printers are used for manufacturing. Since manufacturing constraints affect
the cost of equipment and materials as well as manufacturing time, auxetic structure is rarely
chosen as a structural option for the actual manufacturing of a product. Therefore, in this
paper, propose a model "3D Auxetic Structure of Ron Resch Pattern using 2D Plane Processing
Machine", which can be fabricated by planar machining of the 3D Auxetic structure already
proposed. In the proposed structure, a three-dimensional auxetic structure can be created
using only a two-dimensional machining tool by combining the existing structure created by
planar machining. The proposed structure was analyzed and tested based on the results of
Poisson’s ratio, bistability, and load-displacement curves to demonstrate its properties as a

complementary auxetic structure.
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Event-based bispectral photometry: Analysis of bispectral differences using

temporally modulated illumination
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Name: Ito Yuzuha

The bispectral difference has long played an important role in various fields, including biochem-
istry and analytical chemistry. Conventional bispectral difference imaging systems tend to inherit the
shortcomings of conventional cameras such as dynamic range, response time, and quantization error,
because the bispectral difference is obtained by taking the difference between two signals captured
by general cameras. This thesis, however, proposes a method for observing bispectral difference im-
ages of a target object faster and with higher sensitivity than conventional methods by using an event
camera that can measure changes in luminance values independently for each pixel and ingenious il-
lumination. The proposed method is based on an original and novel idea that focuses on the similarity
between the bispectral difference derivation process using a general camera and the circuit processing
inside an event camera. By combining the modulation of a dual-wavelength light source, this method
enables to directly observe the bispectral difference from the output event information. By combining
two different wavelengths of modulated light sources, this method enables us to read the bispectral dif-
ference directly from the output event information. Using several prototype imaging systems, several
experiments such as depth estimation and 3D shape reconstruction in water have been performed and
validated. In addition, this thesis discusses the experimental results from several perspectives.
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Invisible User Interface in Living Space Using Pinhole Array Material
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Name: Kataoka Shunnosuke

This thesis proposes an invisible user interface that is integrated into our daily lives. I
proposed the design of a display interface that loses its presence when not in use, and the
design of a sensing interface that does not make people aware that they are being sensed.
In this thesis, I have created a pinhole array material that consists of a grid of tiny holes
drilled into a wood veneer, a material that is widely used in our daily lives. By combining
the pinhole array material with displays or sensors, we investigated invisible user interfaces in
living spaces.

In the design of the display interface, I realized a display with higher resolution than the
conventional method by using a material with high density and large diameter holes. The
high resolution enables us to present text and detailed icons to the user even with a small
device size, improving the flexibility of the information that can be displayed.

In the design of the sensing interface, the user’s operation is sensed through the pinhole
array material. By sensing through the pinhole array material, I can create an interface that
does not make the user aware that he or she is being sensed. In addition, by enabling sensing
with a camera, it is now possible to increase the variation of user interaction, which was
previously limited to touch.

Main Academic Advisor: Yoichi OCHIAI
Secondary Academic Advisor: KIM Sangtae
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