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20251 9% 2521 11:00 ~ 11:40 (40)
Towards Reliable and Efficient Multimodal Al
AL SASE AZF (IO Al Lab H74A)

(A} of21)
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L)

In this talk, we will discuss the current state and the future prospects of multimodal Al. In particular, we will focus
on the key challenges in ensuring reliability and efficiency in multimodal Al, explaining why addressing these factors
is crucial for the successful real-world deployment of next—generation intelligent systems.




EXSPA R 202551 92 2521 11:40 ~ 12:20 (402)
Interdisciplinary R&D and Business between Interactive Machine Leaming
and Information Communication technology
AL Prof. Ryuji Kohno (IEEE and IEICE Life Fellows)

(At of21)

Ryuiji Kohno received the Ph.D. degree from the University of Tokyo in 1984. He was a Professor and the Director
of Centre on Medical Information and Communication Technology, in Yokohama National University (YNU) in
Japan for 1998-2021 and then Professor Emeritus of YNU teaching in Toyo University. In his currier he played
a part—-time role of a director of Advanced Telecommunications Laboratory of SONY CSL during 1998-2002,
directors of UWB Technology and medical ICT institutes of NICT during 2002-2012. For 2012-2020 he was
CEO of University of Oulu Research Institute Japan — CWC-Nippon Co. and since 2020 Vice—President of YRP
International Alliance Institute. The meanwhile for 2007-2020 a distinguished professor in University of Oulu
in Finland and since 2006 a member of the Science Council of Japan. In IEEE he was a member of the Board
of Governors of Information Theory Society in 2000-2009, and editors of Transactions on Communications,
Information Theory, ITS, IEEE802.15 standardization TG6ma Chair, and IEEE Life Fellow. In IEICE he was a
vice—president of Engineering Sciences Society of IEICE during 2004-2005, Editor—in chief of the IEICE Trans.
Fundamentals during 2003-2005, and IEICE Fellow. He is a founder and a chair of steering committee of
international symposia of medical information and communication technologies (ISMICT) since 2006. He has
played a role of member in radio regulatory committee of the Ministry of Internal affairs and Communications (MIC)
Japan and ITU-R.

L)

In information communication technology (ICT) field, wireless body area network (BAN) has a huge potential to
create innovation by promoting integrated research and development with cloud networks and data science Al
such as integrated BAN/6G/Al platform. A new international standard of WBAN with enhanced dependability,
IEEEB02.15.6ma has been extended to car and robotic bodies from human body to promote a global social
service and business toward goals of SDGs. To achieve the goals it is necessary to approach any other
technologies such as data science, metaverse, security, quantum, Al/ML computing, chat GPT, DX, etc. with
WBAN. This talk focuses on comprehensive research, development, standard, regulation, field trials, business,
and social services of the universal platform with advanced ICT and Al data science to achieve sustainable
medical healthcare and other SDGs. 6G infrastructure networks could be applied with dependable WBAN and
machine-learning with data mining for medical social platform using interactive reliable data and cognitive
control. Particularly some projects on brain—-machine-interface (BMI) and elderly people day care using ultra—
wide band (UWB) WBAN and multimodal machine—-learning with various sensed data are introduced. To manage
make comprehensive design and operation of such a universal platform is not so easy but a key for sustainable
success. This talk addresses latest business promotion with clinical trials, latest activity of IEEES02 Dependable
BAN and ETSI Smart BAN, and regulation update with regulatory scientific approach, and bigger market of the
universal platform in automotive industry, social infrastructure maintenance, etc. Moreover, education of such a
balanced expert for multidisciplinary fields among data science, ICT, and regulatory science could be covered.
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=1 E=R I 20255 98 252 14:00 ~ 14:40 (402)
ML-Based Wireless Network Optimization and Applications
AHAL: Prof. Mikio Hasegawa(Tokyo University of Science)

G N

Mikio Hasegawa (Member, IEEE) received the B.E., M.E., and Ph.D. degrees in engineering from the Tokyo
University of Science, Tokyo, Japan, in 1995, 1997, and 2000, respectively.,From 1997 to 2000, he was a
Research Fellow with the Japan Society for the Promotion of Science. From 2000 to 2007, he was with the
Communications Research Laboratory, Ministry of Posts and Telecommunications, which was reorganized as
the National Institute of Information and Communications Technology, Tokyo, in 2004. He is currently a Professor
with the Department of Electrical Engineering, Faculty of Engineering, Tokyo University of Science. His research
interests include mobile networks, cognitive radio networks, chaos, neural networks, machine learning, and
optimization techniques.

)

This talk introduces our studies on machine—learning—based wireless network optimization methods. For tiny
and resource—constrained loT devices, we implement lightweight multi-armed bandit algorithms. Our approach
applies these algorithms to LoRa, Wi—SUN, and Bluetooth to improve communication quality and energy
consumption. We present our experimental results using real devices in a real environment. This talk also
introduces a neural network—based network optimization method, NeuroRAT, for wireless network environment.
To achieve highly-reliable wireless network environment for remote operation of cybernetic avatar robots, we
apply the NeuroRAT in a real environment and demonstrate the results.

-® The 6" Korea Artificial Intelligence Conference



20253 9% 252 14:40 ~ 15:20 (40%)
Indoor Position Estimation for Smart Factories and its Application to Radio
Environment Map

AL Prof. Takeo Fujii (University of Electro-Communications)

(AL o)

Takeo Fuijii (Senior Member, |EEE) received the B.E., M.E., and Ph.D. degrees in electrical engineering from Keio
University, Yokohama, Japan, in 1997, 1999, and 2002, respectively.,From 2000 to 2002, he was a Research
Associate at the Department of Information and Computer Science, Keio University, Minato, Japan. From
2002 to 2006, he was an Assistant Professor at the Department of Electrical and Electronic Engineering, Tokyo
University of Agriculture and Technology, Tokyo, Japan. From 2006 to 2014, he has been an Associate Professor
at the Advanced Wireless Communication Research Center, The University of Electro-Communications, Chofu,
Japan, where he is currently a Professor and the Director. His current research interests include cognitive radio
and ad hoc wireless networks.,Dr. Fuijii received the Best Paper Award in the IEEE VTC 1999-Fall, the 2001
Active Research Award in Radio Communication Systems from IEICE technical committee of RCS, the 2001
Ericsson Young Scientist Award, Young Researcher's Award from the |EICE in 2004, the Young Researcher
Study Encouragement Award from |EICE Technical Committee of AN in 2009, the Best Paper Award in IEEE
CCNC 2013, and the IEICE Communication Society Best Paper Award in 2016.

L)

In this presentation, we summarize indoor positioning estimation methods for smart factories, aiming to realize
cyber-physical systems (CPS) in line with Society 5.0. In indoor environments, it is difficult to use GNSS systems
such as GPS, since satellite signals cannot be received. Many indoor positioning methods have been proposed,
including beacon signals, LIDAR, UWB, and visible light. Here, we focus on a beacon—based system using Bluetooth
Low Energy (BLE), which offers both low cost and high estimation accuracy. We also introduce a method that
employs location—unknown terminals to assist positioning through iterative estimation, thereby improving accuracy
as the number of nodes increases. Furthermore, we discuss radio environment map generation using the estimated
positions of measurement nodes obtained through the proposed positioning method. The statistical correlation
of the received power measurements is utilized to update the radio environment map, mitigating the influence
of positioning errors in the measurement nodes and improving overall map accuracy. This technique can also be
applied to enhance the accuracy of other sensing data, provided that a sufficiently high statistical correlation exists.
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Discovering Features with Synergistic Interactions in Multiple Views (ICML 2024)
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2 o
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(2011.03 ~ 2013.02) 2&HAIA}, 15 D

(2007.03 ~2011.02) BstatA}, TSt

)

Discovering features with synergistic interactions in multi-view data, that provide more information gain when
considered together than when considered separately, is particularly valuable. This fosters a more comprehensive
understanding of the target outcome from diverse perspectives (views). However, despite the increasing
opportunities presented by multi-view data, surprisingly little attention has been paid to uncovering these crucial
interactions. To address this gap, we formally define the problem of selecting synergistic and non—synergistic
feature subsets in multiview data, leveraging an information—theoretic concept known as interaction information.
To this end, we introduce a novel deep learning—based feature selection method that identifies different
interactions across multiple views, employing a Bernoulli relaxation technique to solve this intractable subset
searching problem. Experiments on synthetic, semi—synthetic, and real-world multiview datasets demonstrate
that our model discovers relevant feature subsets with synergistic and non—synergistic interactions, achieving
remarkable similarity to the ground truth. Furthermore, we corroborate the discovered features with supporting
medical and scientific literature, underscoring its utility in elucidating complex dependencies and interactions in
multi-view data.
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Top Conference ZHMIM 11 VSR =PZEIRVKERPROTRID!
LLM-Guided Regional Identification for Instruction-based Image Editing (ACM MM 2025)
AL BIDIS AT RAETRI)

(SIA} oFd)

ETRI AIZX |5 714 712 (2020~ 54XH)
KAIST Z7| & MXFZstnt BEA (2024—-34XY)
KAIST 7| X HXHZS2t A4+ (2020)
KAIST 77| 2 ZiX[Z 8}t SiA} (2018)

L)

Instruction—based image editing enables intuitive modifications of images through natural language descriptions.
However, existing models often struggle to accurately identify the target region, which refers to the area
that should be modified. As a result, unintended changes may occur in non—target areas, where the original
image should remain unchanged. To address this issue, we propose FoRE, an MLLM-guided framework that
identifies the target region based on the given edit instruction and performs image editing using region—aware
embeddings. Within FORE, the Region—guided Edit Adapter projects these embeddings from the MLLM domain
to the diffusion condition space. Subsequently, the Region—guided Refinement Module refines the projected
features to enhance spatial accuracy prior to guiding the diffusion process. Through comprehensive evaluations,
we demonstrate that FORE significantly improves localization accuracy and instruction fidelity compared to
existing approaches. By explicitly incorporating region—aware conditioning, our framework effectively bridges the
gap between instruction comprehension and spatially precise image modifications, advancing the capabilities of
instruction—based image editing.
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[0 YO G e R B [ 20253 98 262 13:30 ~ 14:00 (30=)

Episodic Future Thinking Mechanism for Multi-agent Reinforcement Leaming
(NeurlPS 2024)

OIAL FRIG| WA(EACHSm)

(A} 2f21)

SHSW MAPHEISIE Zula/2 = (2020-31H)

0|= Rice University Department of Electrical and Computer Engineering EIAEE 1% (2018-2020)
O|SHOIRICHEN W TIXIET | S8kt SEAL/AJAL/HIAL

)

Understanding cognitive processes in multi—agent interactions is a primary goal in cognitive science. It can guide
the direction of artificial intelligence (Al) research toward social decision—-making in multi-agent systems, which
includes uncertainty from character heterogeneity. In this paper, we introduce episodic future thinking (EFT)
mechanism for a reinforcement learning (RL) agent, inspired by cognitive processes observed in animals. To
enable future thinking functionality, we first develop a multi-character policy that captures diverse characters
with an ensemble of heterogeneous policies. Here, the character of an agent is defined as a different weight
combination on reward components, representing distinct behavioral preferences. The future thinking agent
collects observation—action trajectories of the target agents and uses the pre—trained multi-character policy
to infer their characters. Once the character is inferred, the agent predicts the upcoming actions of target
agents and simulates the potential future scenario. This capability allows the agent to adaptively select the
optimal action, considering the predicted future scenario in multi—agent interactions. To evaluate the proposed
mechanism, we consider the multi—agent autonomous driving scenario with diverse driving traits and multiple
particle environments. Simulation results demonstrate that the EFT mechanism with accurate character
inference leads to a higher reward than existing multi—agent solutions. We also confirm that the effect of reward
improvement remains valid across societies with different levels of character diversity.
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