- SAAFR
P RAE

A= & <

SRR 2

Ve R AR

EERERL

SRR IR
PR E &3

RoN]
&}

& o# ¢

e oy

B!
[

2025 B R Al iz 2 FHE 4
2025 International Conference on Quantum & Al Technologies in
Biomedical Science
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The 2024 Nobel Prizes in Physws and Chemistry highlighted the
growing impact of artificial intelligence (Al), showcasing how the
integration of imaging technology, quantum predictive computing, and
Al enhanced disease interpretation, uncovered underlying causes, and
improved predictive capabilities. These advancements reflected a global
effort to unravel complex biological phenomena, accelerate drug
discovery, optimize diagnostics and treatment, and ultimately improve
human health and disease management.

To further advance this field, we successfully hosted the 2025
International Conference on Quantum & Al Technologies in Biomedical
Science, bringing together leading experts and scholars from around the
world to share research insights and practical applications. The
conference took place from April 7 to 9, 2025, at Barry Lam Hall 101,
National Taiwan University.

The three-day conference featured multiple sessions covering a diverse
array of topics, along with research presentations. Student poster
submissions were invited, reviewed, and selected posters were
showcased during the event. With the participation of over a hundred
esteemed experts and scholars from both domestic and international



institutions, the conference successfully fostered innovation and helped
drive progress in these pivotal academic and industrial fields.
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Academy of Science;
Professor, Dept of
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National University of
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Professor, Institute for
Quantitative Biosciences,
The University

Center for iPS Cell
Research and
Application, Kyoto
University

Professor, Institute for
Quantitative Biosciences,
The University

Professor, Institute for
Quantitative Biosciences,
The University of Tokyo



Nakato
Ryuichiro

¢ = P — 4R

Funamizu
Akihiro
A

Daniel
Kyungdeock
Park

Hakan Doga

Gavin Jones

Ravishankar K

lyer

Tokyo

PhD, Department of
Intelligence Science
and Technology, Kyoto
University

PhD, Information
Science and
Technology, the
University of Tokyo

PhD, Physics &
Quantum Information,
Institute for Quantum
Computing &
University of Waterloo
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Lecturer, Institute for
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Anthony Zador lab
(Cold Spring Harbor
Laboratory, NY, USA)
Joint postdoc in
Professor Kenji Doya
lab and Professor Bernd
Kuhn lab (OIST, Japan)
Vice Director, Institute
of Quantum
Information
Technology, Yonsei
University

Assistant Professor,
Department of Applied
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Data Science, Yonsei
University
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Researcher, IBM
Technical Lead for the
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Sciences (HCLYS)
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Chancellor for
Research, University of
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Science Laboratory,

Associate Professor,
Institute for Quantitative
Biosciences, The
University of Tokyo
Lecturer, Institute for
Quantitative Biosciences,
The University of Tokyo

Associate Professor,
Department of Applied
Statistics, Yonsei
University

Vice Director, Institute
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Technology, Yonsei
University

Postdoctoral Researcher,
IBM

Research Manager -
Quantum Computational
Science, IBM

Professor, George and
Ann Fisher
Distinguished Professor
of Engineering,
University of Illinois
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PhD. University of
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PhD, University of
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PhD, Department of
Chemistry,
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MD, University of
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Professor, School of
Medicine, University of
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Postdoctoral Fellow in
Radiological Sciences
David Geffen School of
Medicine at UCLA
Assistant Professor,
Biomedical

Informatics, Harvard
Medical School

Director, Center for
Quantum Science and
Engineering, National
Taiwan University
Professor, Department
of Physics, National
Taiwan University,
Taipei.

Assistant Professor,
2009-2014; Associate
Professor, 2014-2020;
Professor, 2020-
present, Department of
Chemistry, National
Taiwan University;
Postdoctoral Fellow,
2006-2009, U.C.
Berkeley.

Associate Research

Assistant Professor of
Clinical Family
Medicine,

MD, University of
Illinois Chicago
M.B., Ch.B., Ph.D.,
Mayo Clinic

Professor, School of

Medicine, University of
California, Los Angeles
Professor, Radiological
Sciences, University of
California Los Angeles

Assistant Professor,
Biomedical Informatics,
Harvard Medical School

Professor, Department of
Physics, National
Taiwan University

Professor, Department of
Chemistry, National
Taiwan University

Research Fellow,
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Julich/University of
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PhD, University of
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PhD, Computer
Science and
Information
Engineering, National
Taiwan University,
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Assistant Research
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Chief Executive Officer
of the Thematic Center
for Intelligence
Medicine, Biomedical
Translation Research
Center, Academia
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Deputy Director,
Biomedical Translation
Research Center,
Academia Sinica
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Professor, Department
of Electrical
Engineering, National
Tsing Hua University
Professor, Dept. of
Biomechatronics
Engineering, National
Taiwan University,
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Associate Professor,
Dept. of Bio-Industrial
Mechatronics
Engineering, National
Taiwan University,
2008/8~2013/7
Assistant Professor,
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Engineering, National

Institute of Chemistry,
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Research Fellow/Deputy
Director, Biomedical
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Professor, Department of
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National Taiwan
University

Professor and Director,
Department of
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Taiwan University,
Taiwan

PhD, National Defense
Medical Center
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PhD, Institute of
Computer Science and
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Science
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Taiwan University,
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Biology degree
program, Taiwan
(2016/8—present)
Professor, National
Chiao-Tung University,
Department of
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School of Medicine,
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National Taiwan
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Department of
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Fellow/Professor,
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School of Medicine,
National Defense
Medical Center

Associate Professor,
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Engineering, National
Taiwan University
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University of
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PhD, National Taiwan
University School of
Medicine, Graduate
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PhD, Bioinformatics
and Computational
Biology, University of
Minnesota

University

Visiting professor in
Department of
Radiology and Imaging
Sciences
Massachusetts Institute
of Technology,
Cambridge

Professor, Institute of
Applied Mathematical
Sciences, Department
of Mathematics and
Data Science Degree
Program;

Director, MeDA Lab,
National Taiwan
University
Postdoctoral
fellowship, Department
of Psychiatry,
University of California
San Francisco

Assistant Professor,
Department of
Computer Science and
Information Engi-
neering, National
Taiwan Normal
University, Taipei
Postdoctoral Research
Associate,
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Professor, Institute of
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Sciences, Department of
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Science Degree Program,
National Taiwan
University

Visiting Staff,
Department of
Psychiatry, National
Taiwan University
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Clinical Associate
Professor, Department of
Psychiatry, National
Taiwan University
School of Medicine
Professor, Department of
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Engineering, National
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Assistant Professor,
Department of Computer
Science and Information
Engineering, National
Taiwan Normal
University



Yi-Wen Liu

Hsuan-Cheng
Huang

Tung-Hung Su

Shi-Wei Chu

ER ¥
P
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Professor
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Engineering, National
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Engineering, NTHU
Professor, Institute of
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Center for Systems and
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National Yang-Ming
University

Director, Inst. of
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Informatics, National
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Clinical Assistant
Professor in the
Department of Internal
Medicine at the
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University Hospital
Visiting scholar at
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University(2017-2019)
Professor, Department
of Physics, National
Taiwan University
Associate Director for
Innovative Imaging
Technologies, NTHU
Brain Research Center
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Tsing Hua Distinguished
Professor, Department of
Electrical Engineering,
National Tsing Hua
University

Professor, Institute if
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National Yang Ming
Chiao Tung University

Clinical Assistant
Professor, National
Taiwan University
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Professor, Department of
Physics, National
Taiwan University
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SESSION 1
13:30-15:10

15:10-15:30
SESSION 2
15:30-17:10

SESSION 3
09:00-10:00

10:00-10:20
SESSION 4
10:20-12:00

12:00-13:40
SESSION 5
13:40-15:20
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X =2 o

B

Chao-Ping Hsu
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Single-cell RNA-seq dataset
integration without loss of unique
rare cell populations

Learning Single-Cell RNA
Velocity with Cell-Specific
Kinetics

Machine Learning and Artificial
Intelligence in Chemistry:
Application for charge transport
dynamics

BREAK & POSTER EXHIBITION

Chien-Yu Chen
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Ryuichiro
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Yi-Wen Liu
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Annotation-free deep learning for
predicting gene mutations from
whole slide images of acute
myeloid leukemia

Large language models to explore
the syntax in the epigenome

Al Technology in Psychiatry:
Examples of Clinical Applications
Personalized hearing models based
on efficient otoacoustic emission
measurements: How Al and signal
processing shall work together
RNA & RNP synthetic biology

Real-cyber hybrid neural network
for predicting neural circuit of
decision making

BREAK & POSTER EXHIBITION

Tzu-Yu Liu
23 A
Chin Lin
&

Wei-chung
Wang
B
LUNCH
Gavin Jones
(USA)

Accelerating Drug Discovery for
Amyotrophic Lateral Sclerosis
Al-enabled opportunistic screening
framework for the next-generation
healthcare system

Al-Assisted Pancreatic Cancer
Diagnosis

Quantum Computing for
Healthcare and Life Sciences
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SESSION 6
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08:30-10:10

10:10-10:30
SESSION 8
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Applications

Yuan-Chung Applications of Generative Al and
Cheng Quantum Simulation to Chemistry
R & Problems

Daniel Quantum Machine Learning for
Kyungdeock Precision Medicine: Opportunities
Park (5= &) and Challenges

Hsiang-Han Robust EEG Feature Extraction for
Chen Seizure Prediction Using

FR 29 i Convolutional Autoencoders and

Attention Mechanisms
BREAK & POSTER EXHIBITION

Ai-Chi Chien Integrate Al with longitudinal

(USA) human brain vascular atlas for
stroke prevention

William Hsu Using Multimodal Al to Advance

(USA) Cancer Screening

Cheng-Ying Deep Learning for Early Screening,

Chou Precise Detection, and

YRR Classification of Oral Lesions in
Oral Cancer

Shi-Wei Chu Deep-learning enhanced high-speed

L two-photon volumetric imaging in
brain

Hakan Doga (2  Protein structure prediction using

a2 ) quantum computers

Hsi-Sheng Goan  Demonstration of quantum

BAEF computation of molecular

properties on NISQ devices in
agreement with real experimental

data
Min-Hsiu Hsieh  Implementation and Cost analysis
S of Sorted-List encoding for

Hamiltonian simulation
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Kun-Hsing Yu Revolutionizing Cancer

(USA) Diagnostics with Al-Enhanced
Pathology Evaluation

Tomari Yukihide = Autonomous Shaping of the piRNA

BEAE(P M) Sequence Repertoire by
Competition between Adjacent
Ping-Pong Sites
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Che Lin
wE

Lewis R. Roberts
(USA)
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Tung-Hung Su
A
Bhrandon Harris
(USA)

Po-Chih Kuo
i &

Enhancer dynamics in living
embryos

A Deep Learning Journey: Lessons
from DNA Element Prediction and
Detection

Reinforcement learning-based
disease progression model for
Alzheimer’s disease

Unleashing the Power of Real-
World Time-Series EHR for
Intelligent Hepatocellular
Carcinoma Analysis: A Sharing of
Medical Al Development
Progress towards biomarker
discovery for immune checkpoint
inhibitor response in hepatocellular
carcinoma

Al application in risk stratification
of chronic liver diseases

Design and Evaluation of Clinical
Workflows to support Artificial
Intelligence-Powered Retinal
Screening Camera at an Academic
Family Medicine Clinic
Trustworthy Al in Medical
Imaging: Mitigating Bias and
Preventing Shortcuts
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“lassical vs quantum computing
10)

1)

A qubit state is a combination of [0)
and 11)

aloy+b11)

‘This means that a single qubit
contains two pieces of information

=2

18M Quantum

a B % HotonDota (EEHBHER TN TUR)
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N0

Lad (g

7 ~CHs
HC )
With 2 qubits we get 4 possible states

@l00)+5102) +¢ [20) + & [11)

With n qubits you get 2" possible states 18M Quantum

For a quantum circuit requiring 160 qubits 1o

represent caffeine, 2160 = 1042 statos are needet
for classical representation

requi
= 10"
This is 1 1020% of the total number of atoms in

104 =1,000,000,000,000,000,000,000, 000,
000,000,000,000,000,000,000,000
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