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The 34th Doctoral Program Student Presentation: Abstracts

December 12 (Fri.), 2025, starting at 9:00 AM
Online via Google Meet

Introduction

The Doctoral Program Student Presentation is held for the students in the doctoral program to present
their research. This presentation program consists of 5 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
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K 4 : 5% FKH
8 B : Multiscale Structure of Relativistic Plasma Models: From extended MHD to MHD and
Kinetic Instabilities

B & : We analyze relativistic plasma dynamics by performing scale analysis on the special relativistic
two-fluid equations to construct a hierarchical map linking relativistic magnetohydrodynamics (RMHD),
relativistic extended MHD (RXMHD) and two-fluid models. This framework clarifies the parameter
regimes in which additional terms in RXMHD such as Hall and electron-inertia effects must be retained,
and identifies when RMHD descriptions remain valid. We further derive the Beltrami equilibrium of
relativistic Hall MHD (RHMHD), which becomes linear under cold, incompressible limits. As a
complementary kinetic study, we examine the Weibel instability in electron—ion plasmas, a key

mechanism in early intergalactic magnetogenesis.
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Session 3 (13:35-15:15)

Name: £ UE

Title: Identification of Multiple Logical Interpretations in Counter-Arguments

Abstract: Counter-arguments (CAs) are a good means to improve learners' critical thinking, especially
considering their construction requires a thorough and logical analysis of an original argument. Given the
lack of previous work, in this work, we create CALSA+, a dataset consisting of 134 CAs annotated with
multiple logical interpretations. Using CALSA+, we train baseline Large Language Models (LLMs) with
various methods to identify multiple logical interpretations, demonstrating that current LLMs still
struggle with the task. Our work is the first to capture multiple logical interpretations of argumentative

text. We publicly release our dataset to facilitate research in CA logical structure identification.

Name: Zhang Yilin
Title: Vision-based Garment Grasp Points Estimation Framework and Human-in-the-Loop Policy
Learning using VisionPro

Abstract: Recent advances in robotics have shown significant potential across diverse applications, yet
the garment industry has been slow to adopt these technologies. The main challenge lies in the high
deformability of garments, which complicates both visual perception and robotic manipulation. Thus, we
propose a real-time visual framework for garment understanding to support robotic manipulation tasks.
The framework segments individual garments from cluttered piles, recognizes the top-layer garment and
its state, and estimates dual grasp points for subsequent robot actions. It integrates three modules: a Multi-
Task Learning (MTL) model for garment state and layer recognition, an instance segmentation model for
garment part detection, and a rule-based algorithm for grasp points estimation. For robot action, we collect
human demonstrations using Apple VisionPro by projecting the estimated grasp points and the robot arm
models in the see-through cross-reality space and let human actors execute the manipulation task. The
robot policy is trained and updated from human demonstrations. This part of the work is still in progress.

And the proposed system will be transferred to real robot arms once it is validated in VisionPro.

Name: Tanonwong Matus

Title: Effects of Digital Advertising and Wearable Devices on Consumer Shopping Behavior in a
Simulated Retail Environment

Abstract: This project studies how different types of digital advertising change the way people shop. We

will build a small “mock” store and use cameras and a motion capture system to track where people look

and how they move while they browse the shelves. Advertisements will appear on digital screens or

immersive displays. Participants will be placed in one of three groups: no device, wearing a smartwatch,



or wearing AR glasses. By comparing these groups, we aim to understand which combinations of ads and

devices attract attention, change actions at the shelf, and ultimately influence purchase decisions.

Name: Chen Zehao

Title: A Laplacian Diffusion Framework for 3D Scene Refinement

Abstract: This presentation introduces a Laplacian diffusion-based framework for 3D scene refinement.
3D scene reconstruction plays an important role in practical applications such as AR/VR, robotics, and
digital twins. Despite recent progress in monocular indoor reconstruction, reconstructed scenes still
exhibit surface discontinuities, geometric inaccuracies, and noisy artifacts. To address these issues, we
propose SRLDIff, a diffusion-based framework that refines a truncated signed distance function (TSDF)
generated by existing reconstruction methods. Instead of predicting a refined TSDF, SRLDiff estimates
the residual and performs refinement in a coarse-to-fine manner enabled by our Laplacian diffusion model.
Experiments on widely used benchmarks demonstrate that SRLDiff significantly improves both
reconstruction accuracy and geometric quality over state-of-the-art methods. Future research will
continue to focus on 3D reconstruction, with an emphasis on emerging 3D representations such as NeRF

and 3D Gaussian Splatting, which will form a core direction of this PhD study.

Name: ¥ BF

Title: Transformer Key-Value Memories Are Nearly as Interpretable as Sparse Autoencoders
Abstract: Recent interpretability studies on large language models often rely on feature discovery using
proxy modules like sparse auto-encoders (SAEs). This work systematically compares features learned by
SAEs with those naturally represented in feed-forward (FF) layers, viewed as key-value memories. Using
modern interpretability benchmarks, we find that SAEs and FFs exhibit comparable interpretability, with
SAEs offering only minor improvements and, at times, FFs performing better. Moreover, their discovered
features diverge, questioning the assumed advantages of SAEs in feature quality and faithfulness. Our
results highlight FF key-value parameters as a strong and often overlooked baseline for interpretability

research.
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