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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 4-5 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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Session 2 (12:45-14:25)

K4 : Reham Wafaee Ibrahim
FE B : Elevated Integration: Harnessing 6G and Mobile Edge Computing for Space-Air-Ground
Resilience

B 9 : With the growing demand for low-latency data processing and resource-intensive applications
in vehicular networks, integrating Mobile Edge Computing (MEC) into 6G-enabled Space-Air-Ground
Integrated Networks(SAGIN) is pivotal for enhancing performance. This study examines the impact of
Unmanned Aerial Vehicle (UAV) failure in cooperative MEC systems and its effects on task latency,
while proposing automated task redistribution mechanisms to maintain service continuity. Extending to
real-world applications, the research investigates Starlink satellites, High Altitude Platforms (HAPs), and
vehicles in Yamagata Prefecture, incorporating real-time movements and weather conditions. By
integrating MEC servers and employing machine learning, the study optimizes resource allocation, best
link selection, and communication reliability, addressing 6G requirements for ultra-reliable, low-latency

communication under adverse atmospheric scenarios.



K4 : Zeng Yan

B2 B : Inverting the Generation Process of Denoising Diffusion Implicit Models

B 4 : This research studies the problem of inverting the DDIM image generation process to recover
latent variables, particularly the initial noise map, from a generated image. Existing methods often
struggle with accuracy in this task. We propose a novel hybrid approach that combines direct inversion
via gradient descent for the first step, followed by a fixed-point method for subsequent steps. We also
introduce a new evaluation, called the self-interpolation test, which assesses the quality of images
generated from interpolated points between the true and predicted latent maps, offering deeper insights
into performance. Our results reveal that while existing methods perform reasonably well in
reconstruction, they consistently fail to accurately predict the initial latent variables, resulting in poor
performance on the self-interpolation test. In contrast, our method outperforms all others across all
metrics, providing valuable insights into diffusion models and enhancing their applications in image

generation and editing.

K4 : Hou Dengzhe

2 B : Exploring Mechanisms of Self-Initiated Attention Shifts

B 9 : We investigated neural mechanisms of self-initiated attention using a novel visual search
experiment. Participants viewed four discs displaying RSVP letter sequences and identified target
presentations. They shifted gaze either voluntarily or under instruction, creating four conditions: free
looking, self-initiated shift, spatial-only shift, and instructed shift. EEG and eye movements were
recorded simultaneously. Analysis revealed significant differences in frontal theta power (4-8Hz)
between self-initiated and instructed attention shifts during the 400ms before saccade onset. These

findings suggest distinct neural processes underlying voluntary versus instructed attention shifts.
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Session 3 (14:35-16:15)
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K& 3 FF
2B : Analyzing Cross-lingual Generalization of English-centric LL.Ms: The Role of Interlingual
Similarity and Pre-training Data

B 9 : English-centric large language models (LLMs) exhibit remarkable performance across various
tasks and are widely adopted in both research and industry. Given their dominant role in real-world
applications, understanding the key factors driving their cross-lingual capabilities is crucial for advancing
their multilingual performance. However, prior studies have primarily focused on Multilingual Masked
Language Models, leaving the cross-lingual abilities of English-centric LLMs underexplored. To fill this
gap, this study investigates the cross-lingual generalization abilities of English-centric LLMs,
emphasizing an in-depth analysis of the key factors influencing this generalization. Our findings provide

practical insights for effectively enhancing the multilingual capabilities of English-centric models.

K4 : Korawat Charoenpitaks
2 B : Exploring the Potential of Multi-modal Language Models for Autonomous Driving and
Driver Assistance

B #J : This research explores the potential of MLLM models in driving applications, focusing on the
Visual Question Answering (VQA) task format. The method enables driving-related problems to be
framed as questions combining images and text, with answers provided in plain descriptions. It
demonstrates applications such as predicting hazards drivers may encounter or recognizing complex
driving behaviors. By leveraging VQA tasks, this work showcases the versatility of MLLMs in

addressing challenges in autonomous driving and driver assistance.

K4 : Aditya Sai Pranith Ayapilla

FE B : Tripolar Instability of a Strained Lamb-Oseen Vortex

E 49 : Our objective is to examine the stability of a Lamb-Oseen vortex subjected to tripolar straining.
The motivation behind this study lies in the fact that the hub vortex generated in turbomachinery with
three blades undergoes tripolar straining due to surrounding vortices, which can potentially trigger
instability and lead to turbulence. While the curvature and elliptic instabilities of a Lamb-Oseen vortex
and the multipolar instability of a Rankine vortex have been extensively studied, the multipolar instability
of a Lamb-Oseen vortex remains relatively unexplored, both numerically and theoretically. In this work,
we provide evidence of tripolar instability through direct numerical simulations (DNS), conducting linear
stability analysis for a hub Lamb-Oseen vortex strained by three satellite Lamb-Oseen vortices. Our

findings reveal that instability arises for a specific combination of resonant azimuthal wavenumbers of 1



and -2, but only for certain resonant axial wavenumbers. Theoretical predictions of unstable growth rates

are also calculated and compared with DNS results.
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K4 0% B\A

BEE iRk E 8BS +5Z2 L TEEMEDOEREZEBR TSI v BRICBET 2%
B AR e Ry S OHEFHERE (7 v %) 1305 I S ICHEHA OB N2 E N0,
Bk Te IRz O 2l BAPEO B 70 ECITLHAMEOIR S FE L 7o > T D, £ Z TR
e CIE, RS RO E H5) 35 L 5 ICER T2 2 & TERERROWIEDOHR % I HE
ETDHTY v R AIR L, FERE L CRBUL L7z, ARE TITAIZHEIEORGFIES, &
BEEBRE VR 2 L— 3 VIS K BRI W TR T D,

K4 - ME  &KER

FEE S ERE NS L LI CERITICET 555

B KW TR, EMAEFR, RMOEGFER, a7 M7 = OSRMEICET S,
3ODHEMERERG L LI LEMMT 21T o T2, ARIOFERIZEN TR, EWAEFRIZO
WTEIZHRET D, FMIRFEOH LD LEEDIERICHFET L, THELAFFRIZE
o> THREOY G, BEDIELCT LERIEDNH 5, AR TIE, EEOEMAFEFROM#M 2
(ZERHANZRDTCD ORI Y — L & LT EMAERR O s 2 EHICiH T 2> 27 A
DIEEZ A TN D,

K4 ok BEFH

BEE : BEEEOBVIRI TICRIT 5 TR DS HMRE D E 5

B K EICHEMNBEA CRITSNAHGRIL. Vv — T U X LAOHEOPIC L EF B0,
ERE OXFEZEIC LI- 2R ZEPNER ST 5, FRCHE B AKRESCSERRE, Hiil o
BF AN A E VoI JRE DI A HEEME OV IRBUICER L7z & 12, B x4
&R D HOER & OFBEAEH D720 TR Z 3 D 5 FHI DR TE 5, K E2 R ko
KA LT, MRS SO TR LT DHEEMMIES BT 5,

B4 ik R
BH : b LOFERY RS — VR Y v 7 AR DI X 5 ERES



B R S TERMEISNTEAXICE ST, FREF L IXEDO LD RERE OO, ARl
FIEAVERHGRE GH 2 — R THIRV AEE gesture] LW HFETH UL Ia=r—Ta Vil
EERPVIZINLDOMWCED D TH D, I — NEHIRY &5 L 1TA C & ME ORI E
LA PG ES EHTHBETH L Z L2 FRE L ARIINSO#MEE AL Z T
JARRAL S T2 A& OFRAER & U T 5580 DD L BHAFICED X O KIS x5 &
L TWoeonzitz, FlRiGE &V [EICH - 2128 AT 5,



