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Introduction

The Doctoral Program Student Presentation is held for the students in the doctoral
program to present their research. This presentation program consists of 4 sessions,
with 5-6 speakers per session. Certainly, this presentation represents the forefront of
information science, compiling cutting-edge advancements. Following our previous
program, we will hold this presentation virtually via Google Meet. We might have
some technical problems due to the internet connection and sound quality. We expect
your cooperation and would appreciate your support.

The “designated discussant” system will be again temporarily suspended; however,
the “Best Presentation Award” system will continue. This award is determined by the
audience's votes, based on the criteria of whether the research content is effectively
and engagingly conveyed. Since we cannot vote using paper this time, it will be
conducted online during the break (10 min.) between each session.

Finally, we look forward to seeing participants in addition to the presenters. Unlike
the traditional offline program, this event does not require the participants to
physically come to the venue. It is possible to join the presentation anytime, anywhere.
By the day of the event, the office will circulate an invitation email to all the GSIS
faculty members and students. Please participate in and listen to the presentation of
the state-of-art research! We highly welcome questions and comments as well. Let’s
liven up the presentation and discussion.
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Each speaker will have a 15-min of presentation and a 5-min. Q&A session

Session 1 (10:05-12:05)

K4 : Dansu Margaret Adesewa

FEH : Virtual Peer Support: Impact of Online Social Interactions Among Members of a
Japanese Single Mothers Community

B ) : This research investigates how online peer support groups affect participants' identity
and behavior. Focusing on "Single Mothers Sisterhood", I explore the potential of virtual
spaces for sharing experiences and finding empathy. I found that social interaction among
peers promotes collective identity through "mirroring" or "circular reaction". This leads to
increased courage for personal growth. My study contributes to understanding vulnerable
populations, social identity, and the role of online communities for engagement and outreach.
It shows online communities can be powerful tools for support and growth.
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K4 : RRA B
B H : Simultaneous multiple spin-flips to solve optimization problems on Ising machines

E %) : Due to physical limits in transistor scaling, conventional computers, known as von
Neumann computers, are approaching their performance limits. Ising machines have the
potential to break through the limitation of von Neumann computer systems by leveraging
nature to seek low-energy states for a system of the Ising model. Although many optimization
problems can be expressed as the Ising model, problems with steep energy landscapes are
hard to be solved by the Ising machines. This is because a single spin-flip in the classical Ising
machines cannot overcome a potential barrier produced by a steep energy landscape. This
study discusses simultaneous multiple spin-flips to go through the high potential barrier by
realizing two types of tunneling effects: externally-constrained and quantum approaches. The
externally-constrained approach is used when a specific constraint exists and improves the
quality of solutions of optimization problems in such a case. The quantum approach is also
superior to the classical Ising machines in terms of success probability.
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K4 : Jin Yifan
& B : Towards Priority-Flexible Task Mapping for Heterogeneous Multi-Core
Architecture

B K : Heterogeneous multi-core processors are processors that integrate multiple cores with
different performance and energy characteristics on a single chip. Different types of cores can
handle various workloads more effectively, resulting in better overall performance. However,
existing task mapping methods are ineffective on such processors because they do not
consider the prioritization of multiple performance factors associated with core heterogeneity
and other components within the system. To solve this problem, this work proposes a new
mapping method called Priority Option Switching Mechanism (POSM). POSM can select the
appropriate priority option for the combination of a system and an application by analyzing
their characteristics. Compared with other methods that do not switch mapping priorities, the
proposed method achieves an overall performance improvement when dealing with a set of
applications with different characteristics.
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Session 3 (14:55-16:35)

K4 : Hang Cui

B B : Machine Learning Based Performance Tuning for High Performance Computing
Systems

B %) : The performance of High Performance Computing (HPC) systems is influenced by
many factors. Typical examples include the schedule of jobs submitted to the system, and the
data structures and computation kernels of the jobs. In the meanwhile, HPC systems are also
heterogeneous to meet the performance requirements of each job. Thus, various optimization
problems need to be solved to achieve high performance. For example, jobs need to be
scheduled properly to various computing resources, and hence a job scheduler needs to solve
a combinatorial optimization problem so as to decide which job in the waiting queue to be
executed, when to execute it, and how to execute it. Execution log messages of an HPC system
contain some features of jobs executed in the past. Therefore, machine learning algorithms are
promising to extract the features from data, and thereby solve the optimization problems. In
this work, some optimization problems to achieve high performance with an HPC system are
discussed and solved by employing machine learning approaches.

K4 : Yovita Ardiyani

B B : The Effects of GWAS-Associated Genetic Variants Within ncRNAs on Human
Diseases

2 % : Genome-wide association study (GWAS) is a popular approach to identifying the
relationship between genetic information and complex traits/diseases. Single-nucleotide
polymorphism (SNP) is a genomic variant that plays an important role in locating genes
associated with disease. Nearly 90% of GWAS-identified SNPs are located within non-coding
regions of the genome, which indicates that non-coding RNAs (ncRNAs) derived from these
regions, may be possible causal targets of some genes. However, since the associations
between SNPs and ncRNA expression are largely unknown, this study aims to identify genetic
variation within non-coding regions that have an impact on diseases.
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Session 4 (16:45-18:25)
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K4 : Zhu Yishi
B H : IRS-aided High Accuracy Positioning in 6G Vehicular Communications

B # : High accuracy and simultaneous positioning is an essential demand in future
Intelligent Transportation Systems (ITS), while the mobility and dynamics of vehicles place
great challenges. Single Base Station (BS) positioning has become popular for the fast speed,
high convenience, and low cost. With the construction of 5G, the wide bandwidth and high
separation capability of millimeter Wave (mmWave) bring more possibilities for vehicle
positioning via single BS. However, mmWave signals have high distance attenuation and are
easily blocked by obstacles. In urban scenarios, the prevalent None-Line-of-Sight (NLoS)
situations have severe impacts on positioning accuracy. The multipath effects, Doppler effects,
and tracking lags further degrade the performance. To address these issues, we introduce the
Intelligent Reflecting Surface (IRS) to single BS vehicle positioning for beyond Line-of-Sight
(LoS) communications. We study the advantages of IRS in urban ITS to alleviate the multipath
effects, Doppler effects, and tracking delay. To realize the real-time target tracking for IRS, the
Unscented Kalman Filter (UKF) is adopted, for which the stable communications between the
BS and moving vehicles can be maintained. Simulation results show that the utilization of IRS
can significantly improve the positioning accuracy and the adoption of UKF further enhances
the performance.

&Z:%ﬁﬂm
B : ANEEORAENZEE LICERR A 7 T A DOKERIIMERRICET 555
Egﬁ HEHBREICIMBHRNN H 0 | ASEEHERWEE SRR D &, ozl



T 5 REBIMAM BN KW A U DM E & Vo T2 ANEEORAE N (MCF) &%
BT D0ERDH D, £, B O R ORBEMER K 2 R 5 720123, A%
120 T S MRE O FHECHONT O BET 2 LERH D5, AWFETIE, MCF 24 L
TG R O RERWIER R 2 BT 2B 2R 7 L e L, AMEFITORELEEL
Te R FIFE R SR D it 217 9,



