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A A: Alejandro F Frangi J<[E 25 T2 b - S MR E 0%

#H&EBE: Do No Harm by Design: The Role of In Silico Trials in Safer and Sustainable
Medical Innovation

WEME: In silico trials (ISTs) and computational medicine are poised to transform medical
device development and regulation, embodying the principle of “Do No Harm by Design”. This
talk explores how ISTs can address the limitations of traditional clinical trials, including high costs,
lengthy timelines, and safety concerns. By simulating device performance in virtual environments,
ISTs offer a pathway to accelerate innovation, reduce expenses, and enhance patient safety. We'll
examine compelling examples demonstrating ISTs' ability to replicate and extend traditional trial
insights, tackling challenges like off-label use, device-dependent healthcare inequities, and
optimal treatment stratification. Emphasising collaboration between regulators, industry, and
patients, we'll discuss how ISTs can foster safer, more sustainable medical innovation.

W& ANFES

Alejandro F Frangi, a leader in computational medicine and in silico trials,

holds the Bicentennial Turing Chair in Computational Medicine at the
University of Manchester. As Director of the Christabel Pankhurst Institute, he
- accelerates health tech innovation translation in Greater Manchester. Prof
: {F{W # Frangi leads the InSilicoUK Innovation Network (www.insilicouk.org),
i }1%

advancing in silico medicine nationally. His research focuses on Al and in

bl

silico technologies, fostering collaboration between academia, industry, and regulators to drive
healthcare innovation. He works at the intersection of computational modelling and medical
science aims to revolutionise patient care through cutting-edge technologies and interdisciplinary
approaches. Prof Frangi is also committed to disseminate the benefits of in silico technologies to
the lay audience through his recently launched podcast: In Silico Trials, Real Impacts.
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R, EWPHFEREFHE. EMES TESRAGR K, BKENEKE CEO,
IEEE/AIMBE/IAPR/MICCAI/ISMRM/IAMBE Fellow, 32[E The Academy for Radiology &
Biomedical Imaging Research N HHAF 7 #E 22, EAE3EE UNC-Chapel Hill 45 ##% . 4N
R, ARG WK (UPenn) BB, £ 5 4 K% (Johns Hopkins University)
PHm . 5t E s RO R E RN TR B AR F K L —, R eIR 7 S N TR
8. KE WL 1500 KK, H-index 149, 5| 9.5 Jis&R{K. Frontiers in Radiology + %4, M
A EBREAT g, 7N B bR E] 3 2 2 -

Wi B KR HR
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SEJT I T R BRAISE H TAE, ROR 2 IRAE RN 44 44 35 K R (W1 Nature, Nature Methods, Cell,
Nature Biotechnology, Neuron; Science Advances, TPAMI 45). 50 TAE#E HARHTH . Bl228T
], B REAQILT BB SFEA)T 2 ikE, FERE RN L  ERHMTIEF) 2021
EREE A A R ORI S IR e HAF R e AR 18 ST A 2R 0

#HEA: Xiaochuan Pan 2 & K- #0037

W& E: Can an image of a subject scanned be reconstructed within the subject support from its
truncated data?

WAEME: Accurate reconstruction of an image of a subject scanned within the subject support
from its truncated data in tomographic imaging such as X-ray computed tomography (CT) remains
a topic of research interest and practical relevance. The previous works in the literature largely
seek to reconstruct an image of the subject only within the scanning field-of-view (FOV),
significantly smaller than the subject support, and truncation artifacts can be observed often in the
images. In the presentation, I will discuss the root cause of the truncation artifacts and motivate
the design of hybrid, region-based total variation (TV) and L1-norm image constraints for
effective suppression of the truncation artifacts. An algorithm, referred to as the TV-L1 algorithm,
is developed that exploits the region-based TV and L1 constraints for yielding a numerically
accurate image of the subject scanned within the subject support, substantially larger than the FOV,
from truncated data. Numerical studies performed reveal the accuracy and stability of the TV-L1
algorithm with respect to the truncation degree. Accurate reconstruction of an image of the subject
scanned within the subject support from truncated data can be of theoretical significance and
practical implication.

®EANFES

Xiaochuan Pan is a Professor in the Departments of Radiology and Radiation & Cellular
Oncology and the Committee on Medical Physics at The University of Chicago. His research
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centers on physics, algorithms, and engineering underpinning tomographic imaging and its

biomedical and clinical applications. He has also developed clinical/industrial collaboration
programs and established translational programs.

& A: Pheng Ann Heng 75 ithrh 0k 24 #04%

WEFH: Medical Intelligence and Extended Reality: Past, Present, and Future

WEME: Technological innovation has presented new and promising ways to improve medical
diagnosis, treatment, education, and healthcare service with ever-increasing rigor, subtlety, insight,
and precision. Among these advanced technologies, artificial intelligence (Al) and extended
reality (XR) are growing fast and making huge transformations in medicine and healthcare.
Integrating Al and XR research can open many new possibilities towards achieving and delivering
precision medicine for next-generation healthcare. However, there remain challenges to applying
AI/XR to medical image computing and computer-assisted intervention in real-world clinical
applications. In this talk, He shall introduce they related work in applying Al and XR in medical
applications.

BRI

Ve

Y

Pheng Ann Heng is a Choh-Ming Li Professor of Computer Science and
Engineering and Director of Institute of Medical Intelligence and XR at The
Chinese University of Hong Kong. He is also a Co-Director of
Guangdong-HK-Macao Joint Lab of Human-Machine Intelligence Synergy

Systems. He received his B.Sc. (Computer Science) from the National
University of Singapore in 1985 and his Ph.D. (Computer Science) from
Indiana University in 1992. He joined NUS-JHU Center for Information-enhanced Medicine at
NUS in 1992 as a Research Associate. He then joined the Department of Computer Science and
Engineering at CUHK as an Assistant Professor in 1995 and became a Full Professor in 2002.
He was awarded Cheung Kong Scholar Chair Professorship by China Ministry of Education in
2007. He formerly served as Department Chairman, Head of Graduate Division and M. Sc.
Program Director. He has served as the Director of CUHK Virtual Reality, Visualization, and
Imaging Research Centre since 1999 and the Director of Centre for Cognition and Interaction
Technology at Shenzhen Institute of Advanced Technology, Chinese Academy of Sciences since
2006. Heng’s research interests include AI/XR for medical and scientific applications, surgical
simulation, visualization and human computer interaction. He has published over 680 publications
in these areas with 57000+ Google citations and h-index at 115. He has supervised over 50 Ph.D.
graduates at CUHK, many of them have taken up faculty position at leading universities or
research institutes in Hong Kong and Mainland China.

WEN: X WL REBER

WEBE: PET fiuff: MMEHELRH REAELE

WEWE: EHRT REWIZERG (Positron Emission Tomography, PET) & — i = 27 i f5 F2
A o TR PR 7R R R4 5 ) IE FE A% R A AE A SN R A 3 AR, 2 1) DU ] B AL R S IE HRL TS
ZIE L&A W) 2H 23R T el 5 i, I 4 N %) B F A R AR T R RS, TS PR A E
EAHRRMN ST XS Fiash TR, &% H PET RIS — X8R0 28 £ 75
E IS BB N, PET UG HORA & NIRI BN H A8, 2 TIRZ RS, T 10 47,
fEAE AL ST E ORI A N PET it 7BriIsCi¥ . A& % PET flif:. EUREE 71
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WEAN: Xudong Jiang F R T R2F#IR

WEHE: How Deep CNN Revolutionizes MLP and How Transformer Revolutionizes CNN
WM E: Discovering knowledge from data has many applications in various artificial
intelligence (AI) systems. Machine learning from the data is a solution to find right information
from the high dimensional data. It is thus not a surprise that learning-based approaches emerge in
various Al applications. The powerfulness of machine learning was already proven 30 years ago in
the boom of neural networks but its successful application to the real world is just in recent years
after the deep convolutional neural networks (CNN) have been developed. This is because the
machine learning alone can only solve problems in the training data but the system is designed for
the unknown data outside of the training set. This gap can be bridged by regularization: human
knowledge guidance or interference to the machine learning. This speech will analyze these
concepts and ideas from traditional neural networks to the deep CNN and Transformer. It will
answer the questions why the traditional neural networks fail to solve real world problems even
after 30 years’ intensive research and development and how CNN solves the problems of the
traditional neural networks and how Transformer overcomes limitation of CNN and is now very
successful in solving various real world Al problems.

W& AN

e

Xudong Jiang (Fellow, IEEE) received the bachelor’s and master’s degrees

from University of Electronic Science and Technology of China, and the Ph.D.
degree Helmut Schmidt University, Hamburg, Germany. From 1998 to 2004,
he was with Institute for Infocomm Research, A*STAR, Singapore, as a Lead
Scientist, and the Head of the Biometrics Laboratory. He joined Nanyang
Technological University (NTU), Singapore, as a Faculty Member in 2004,
where he served as the Director of the Centre for Information Security from 2005 to 2011. He is
currently a professor with the School of EEE, NTU and serves as Director of Centre for
Information Sciences and Systems. He has authored over 200 papers with over 60 papers in IEEE
journals including 10 papers in T-PAMI and 18 papers in T-IP, and over 30 papers in top
conferences such as CVPR/ICCV/ECCV/AAAI/ICLR/NeurIPS. His current research interests
include computer vision, machine learning, pattern recognition, image processing, and biometrics.
Dr. Jiang served as Associate Editors for IEEE SPL and IEEE T-IP. He is Fellow of IEEE and
serves as a Senior Area Editor for IEEE T-IP and the Editor-in-Chief for IET Biometrics.

WEN: KD BMEERE R L. MR W TREREAMERT L. ERIIR 3 #d%
REFE: From WISE to the BEST—Endless Frontiers of Science
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Dr. Xueji Zhang is Vice President and Vice Chairman of University Council,
Shenzhen University and Distinguished Professor at the School of Biomedical
Engineering, China. He received his BSc and PhD from Wuhan University in
1989 and 1994 respectively. His postdoctoral work was completed at the
National Institute of Chemistry, Slovenia, the Swiss Federal Institute of

Technology, Zurich and New Mexico State University, Last Cruces, USA,
from 1995-1999. He was a research scientist, a senior scientist, a chief
scientist, Vice President and Senior Vice President at World Precision Instruments, Inc., USA,
Adjunct Professor at University of South Florida until 2010, when he joined the University of
Science & Technology Beijing as National Chair Professor. His research interests span the
disciplines of chemistry, biology, materials and medicine, with an emphasis on studies of
biosensing, biomedicine and biomaterials. His lab focuses on the development of novel biosensors,
artificial intelligence sensors, wearable sensors and tools and devices to study free radicals, cancer
biomarkers, profiling changes in animals or humans associated with diseases, and exploiting this
information for the development of diagnostic and therapeutic approaches. In addition, his group
investigates drug delivery, new energy and natural medicines. He serves as Editor-in-Chief of
Sensors & Diagnostics and has been an editorial member of 24 international journals. He has
received numerous national and international awards and honors including Member of the Russian
Academy of Engineering; Fellow of the American Institute for Medical & Bioengineering; Fellow
of the Royal Chemical Society, Member of European Academy of Sciences; a National Innovation
Award in China; Scientist of the Year in China, Outstanding Engineer of China, Outstanding
Award of Sensors, and Simon Fellow of ICSC-World Lab. The impact of his work is documented
in over 200 granted patents, about 800 peer-reviewed journal papers with >43,000 citations, 8
books, and over 200 keynote/invited lectures and seminars at national and international
conferences and institutions. His work is also closely tied to industry and government, for which
he has licensed over 30 biosensing technologies and affected some government regulations.
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HEAN: Erik Meijering 3155 BUR K #03%

W& HE: Artificial Intelligence in Biological Image Analysis

WEME: Advanced biological imaging technologies play a key role in the life sciences, as they
allow visualizing the structure and function of tissues, cells, and even single molecules with very
high sensitivity and specificity. Microscopes typically generate vast amounts of multiparametric
spatiotemporal imaging data, containing much more relevant and subtle information than can be
processed by humans, even if they are experts. Hence there is an ever-growing need for
computational methods to analyze these data automatically, not only to cope with the sheer
volume of the image data sets, but also to reach a higher level of accuracy, objectivity, and
reproducibility. To this end we develop advanced computer vision methods for a wide range of
problems, including restoration, enhancement, super-resolution, and registration of images, as well
as detection, segmentation, quantification, classification, and tracking of objects in these images.
To cope with the high complexity of these problems, we rely increasingly on artificial intelligence
approaches. In addition to developing new methods, we are strong proponents of evaluating and
benchmarking methods thoroughly and making them publicly available in the form of
user-friendly software tools. This talk will highlight some of the methods we have been
developing over the years, especially for the analysis of cellular and intracellular dynamic
processes and morphologies, to facilitate biological studies of the molecular mechanisms of life in
health and disease.

WEANFE

Erik Meijering is a Professor of Biomedical Image Computing in the School
of Computer Science and Engineering (CSE), University of New South Wales
(UNSW), Sydney, Australia. His research interests are in Computer Vision and
Artificial Intelligence for Biomedical Image Analysis, on which he has

published about 200 peer-reviewed papers. He received his MSc degree in
b h Electrical Engineering from Delft University of Technology (1996) and his
PhD degree in Medical Image Analysis from Utrecht University (2000), both in the Netherlands.
Before moving to UNSW (in 2019), he was a Postdoctoral Fellow (2000-2002) at the Swiss
Federal Institute of Technology in Lausanne, Switzerland, and an Assistant Professor (2002-2008)
and later Associate Professor (2008-2019) at Erasmus University Medical Center in the
Netherlands. He is a Fellow of the Institute of Electrical and Electronics Engineers (IEEE) and the
Asia-Pacific Artificial Intelligence Association (AAIA) and served on the IEEE SPS Technical
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Committee on Bio Imaging and Signal Processing (BISP), the IEEE EMBS Technical Committee
on Biomedical Imaging and Image Processing (BIIP), and the cross-Society IEEE Life Sciences
Technical Community (LSTC). He also was/is an Associate Editor for the IEEE Transactions on
Medical Imaging (since 2004), the International Journal on Biomedical Imaging (2006-2009), the
IEEE Transactions on Image Processing (2008-2011), Biological Imaging published by
Cambridge University Press (since 2020), and has co-edited various special issues for the IEEE
Transactions on Image Processing and the IEEE Signal Processing Magazine. In addition, he has
co-organized three international benchmarking competitions, namely the Particle Tracking
Challenge (2012), the Cell Tracking Challenge (since 2013), and the BigNeuron Project (since
2015), as well as various conferences in the field, most notably the IEEE International Symposium
on Biomedical Imaging (ISBI, especially 2006, 2010, 2018 as Technical Program Chair) and the
International Conference on Medical Image Computing and Computer-Assisted Intervention
(MICCALI 2020 as Workshops Chair), and served/serves on a great variety of other conference,
advisory, and review boards.

WEN: IR D ERAB L BROERIERK . PRIBERIIS B BT 5 B it 7 i
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A Leslie Ying 429N SR SAATED 43 AR

W@ HE: Advancing Innovation in Medical Imaging: IEEE Transactions on Medical Imaging
WM E: The IEEE Transactions on Medical Imaging (TMI) stands as a leading journal at the
forefront of disseminating transformative research in medical imaging. In this presentation, we
invite researchers to explore how TMI can elevate your work's impact and visibility.

We will delve into the journal’s scope, which encompasses groundbreaking advancements in
imaging methodologies and algorithmic developments, and editorial standards, emphasizing our
rigorous yet constructive peer review process and the statistical benchmarks that reflect the
journal’s influence in the field. Key focus areas, trending topics, and publishing metrics will be
presented, alongside a streamlined submission process and enhanced dissemination strategies.
Whether your work pioneers novel imaging techniques, refines analytical frameworks, or
integrates artificial intelligence in imaging, join us to discover how publishing in TMI can help
advance the field of medical imaging

®EANFE

Leslie Ying is the Furnas Chair Professor of Biomedical Engineering and

Electrical Engineering at the University at Buffalo, the State University of
New York. She received her B.E. in Electronics Engineering from Tsinghua
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University, China in 1997 and both her M.S. and Ph.D. in Electrical Engineering from the
University of Illinois at Urbana-Champaign in 1999 and 2003, respectively. Prior to joining the
University at Buffalo in 2012, she was a faculty of Electrical Engineering and Computer Science
at the University of Wisconsin — Milwaukee. Her research interests include magnetic resonance
imaging, compressed sensing, image reconstruction, and machine learning. She has contributed to
advancing various biological and medical imaging modalities using computational methods. Dr.
Ying received a CAREER award from the National Science Foundation in 2009. She was elected
as an Administrative Committee member of IEEE Engineering in Medicine and Biology Society
in 2013-2015. She was an Associate Editor of IEEE Transactions on Biomedical Engineering, a
Deputy Editor of Magnetic Resonance in Medicine, and an editorial board member of Scientific
Reports. She has been the Editor-in-Chief of IEEE Transactions on Medical Imaging since 2019.
She is a Fellow of AIMBE and ISMRM.

& A: Weisi Lin mg 7 TR 2%

W& E: Visual and Multimedia Computing

WEME: Human demands are unlimited at all times, while resources to meet those wants are
always scarce, as indicated by the fundamental economics. In big visual and multimedia data
computing, we can address the challenge by evaluating two basic characteristics of signals: signal
sensitivity, and signal quality; the formulation of these provides the ground for differential
treatments of signals (be they captured or generated) throughout their life cycles, under the
constraint of available resources (bandwidth, memory, energy/battery, computation, device
cost/size, etc). Research on each characteristic can aim at systems for either humans or machines
as final users. In this talk, will firstly present the computational models for visual signals with
humans as final users. Just-noticeable difference (JND) and visual attention and saliency (VAS)
are used for visual sensitivity, while visual quality can be quantified via image quality assessment
or video quality assessment. The modeling can be in absolute sense or utility-based (e.g., the
requirement of art appreciation is different from that of videoconferencing). Machines are
expected to become the final users for increasing amounts of visual signals in the Al era, and we
will therefore also investigate into the new concepts with machines as final users, including early
examples of machine-oriented JND, and saliency and quality models for 3D point clouds. Finally,
possible further research topics will be highlighted, inclusive of exploration toward digital
medicine, as well as true multimedia that consists of hearing, smell, touch and even taste aspects.
WEANFE

Weisi Lin (IEEE/IET Fellow) is an active researcher in image processing,
perception-based signal modelling and assessment, video compression, and

multimedia communication. He had been the Lab Head, Visual Processing,

Institute for Infocomm Research (I2R), Singapore. He is a President’s Chair
.‘I

Professor in College of Computing and Data Science, Nanyang Technological
/f’ University (NTU), Singapore, where he also serves as the Associate Dean
(Research). He is a Fellow of IEEE and IET. He has been awarded Highly Cited Researcher since
2019 by Clarivate Analytics, and elected for the Research Award 2023, College of Engineering,
NTU. He has been a Distinguished Lecturer in both IEEE Circuits and Systems Society (2016-17)
and Asia-Pacific Signal and Information Processing Association (2012-13). He has been an
Associate Editor for IEEE Trans. Neural Networks Learn. Syst., IEEE Trans. Image Process.,
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IEEE Trans. Circuits Syst. Video Technol., IEEE Trans. Multim., IEEE Sig. Process. Lett., Quality

and User Experience, and J. Visual Commun. Image Represent. He serves as a General Co-Chair

for IEEE ICME 2025 and the Lead General Chair for IEEE ICIP 2027, and has been a TP Chair
" - for several international conferences. He believes that good theory is practical and has delivered
ol P - 10+ major systems for industrial deployment with the technology developed.
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“ 2021 4. 2022 £, 2023 ENIRISFT L EE T . L REUR AR R
(AR AR EZEREAE, B AR EIMEA R IR e =
B 75 = 2t AT . HR AR TR R 22 o AR SR IE TR SiEH| TR S i R s Wiz i, HE
R EREGESBE TR R SER, PEAGRES SIRRMNH VR R SER, | RE R
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I P il P AR BRI B K RN A R 2 TR A 2 B B A S IR RN & Rz T AT
Z 0 TRYINTTEE 75 B2 2 g L DXk HER B B

.\ REER

WEN: TR HHEERC R IR X 5 5800 72 B

WEBE : X PR A BRI AT 7E 1) FF AR

WEWE: PU/RKBEA (R AD) B FRRFERM (45 EF A% 2/3, HRiE
PSR 7 20%, KA BRI R« 2 20 AR R R 5, AD IR DRI R A8 ML 350 v AR 58 49 4
BMZUE, AD — B R0, JtEAn 0%, MIGE&ryTiE, AD & it ez —.
AD A 2 NEARRF S —RAEMREZA. 0 AD BE AN AEEEA L. KA
AD30 4, B H PR R: 1D AD WA ST 500 1T A2 TR 25 B0 C AR I3 B A S2 )
2) WEFUR R RUARALEIAG A 2 Y, Seat s 25 BRI e, (H3H4RIAE AD MY B
A 6000 % J5 3 TG, 35 LSRRI 5 46, $&on AL G 56 A N SR B3 1 LSt . 3)
RIBE R AR AT EL AD BRI H (50 47D, Bl Gl EH 1 2-5%, Mg 2 80Es
95% LA EAE 60 ZLAER, EIR GWAS 73 Hr KIL—LEAH IR, {5387 AD A& Eb 2
Ja RAEWETTAE, AD RE SRR EEBRREFZE, MEITIET: 60% LA EA IR
JRH . 4) RGBT, AD KWEERAEEA TR, BTATREMU 2 S Az 1% 7 i
AD RAEFMBIARI MCI-AD &3, 47T, WA IEIERE. 5 dEE )&
2z MCI 1 AD Jitl it T Br. 6) FRATRTRESE H4HXT AD g E 7 .

wEAFENT

ZHR, BEHEMRKEERER TF YR, BIITRERKEEZETA
FrEEER, Bt B0/ EATEN, MEAS0m, Z2ELkK
HFREN TR, PAEMARHITIRATHELR, T ENS
HEERI KB R B R AT, ERER SRR AR EAT,
MEIEAR G AN 5 B2 A T E SR = | AT, (PEEZEEGE
A k& 10-12 JEFE 4w (2010-2022 4F), PR 2EEIFEE h =Bl =K,
b ER RS = E ek, Eiro M EfIHRES P E X E, HEERE S SR
H, BMELMEUIR 2FE, PEREESBHFES SRR FE, (PR FRE) 5
Bl Egn. EEMFITH: ARG LDIERGY. BB AR . FmE
Wt 24 3, 9t 48 &, KB XA IHEMTISCE 900 K5, SCI R 330+
R, S 11 AE NI B b T R, RS SYGE 18000 Ik, H FIF 71, i Hkih
Sl RH 1200 k. HEFEWIEA 72 4, 46 4, HL)E 14 4. Hib 10 NRKEBERL
ANAFRG . FREEEH S 30, —&¥ 6T, =2 10 . 2024 FEHATRREER
HeArErh 2R A EHEZ 5 17 % .

WEN: BIE E RIS WA
WEBHE: RIS S AR AT T
WEFHE: TBD

®EANFE

ik, BERMERKENBILRHMEERAPLK, EERIN. 2%, §T.
HEEANE. EENE. BFELREE. BERBREN TR BXD
ARFEARBIT AP FELR, EREZRAARRFF IR #EH
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BB ANA S AL R R, EERGRE S AR R G4 H A S =R AR L
BN IR 5 T AR ZUE & 8 5000 5 0 55 R AT e AR ALK 2 3l ik s R I PR 29T 5t 5 o
Oy FAT . KHIM O fiod 5 R LR G i 98, 7E JACC. Brain. Alzheimers & Dementia.
Stroke FRBIATI AR SCI 150 R, FHRFEZERBWHGEROHEBHE . E 528 =T
FOT RIS . B HAE G EESE 20 RURE, FRAE R K LH 26 i, 3REFR=
KEITERMIENHE 3 T, P — R TR SR P 2 — 5530 AR PR PR %
—GEW | PARR R E R AL S E B R R e A g o A T AT R
TT ARG & R Gihr S (IEC SCO2B)E i . AR ZE & U 4y 2 i 2
HENAK . ACE R AU 7 B EARZR 5

AN YL RIS X 5 = N REE R
WEE: XIERE RN TR REaH B H
WEWE: TBD

wEANFES

L, FYIT R X E=ARER L1, FAEEIN, #og, WA
T Wk KR 2 e Je b S AR TR TR . IR e e DX i I A8 5 T
AR H SIS A T N IRYIT e b X e 2 AR i A B 0 AR IR
P b X R AR TR RS EARZ . I R 2 U Bl 2%
REEIFAEZE R, BEERREEA A, bRt Bh AR 7 e 5 A0 B e 8
+J5, 8 Erlangen-niimberg K215 W53, BEHA R E Tk EF
LR, WINTTHTT RENT, WINT R X RTEA, R AR T A e v e AR
ANA

wEAN: HAE FIIME - ANRER

WEREH BRI BRI A2 FE SN B 1) B 197 2 5

WEWE: TBD

W& AN

H /e, RIS ARBEREZ =R A, TAEEIT, #p i1,
AW, HLEAEESIM, RIIm A Ak, hEAEG
PR S B AR G E R AR M R R AR R A R
B FARR A PRI BE A Fw T SEEm R R A28 — m R
AT BRIHEEERIR B IA R Tl 7> 22 51 - o B HUiia 2 24
YiaYT BN R AR —mE R REREE RS MAENE D 28 TR
AL TTREEMB AR 2Z R T REEP e h 5IHeRn iz 2%
FRN T RETHESES AP T RVERRE T MERRFEIZRN. | RE TR
FoRHESHE, AR EAREEEEN BT RERSFEZER. T AREAENDEE
FEEPRHEM 28— mE AT R RYITE S H =m0 T bR R i FAEZR R
BRI B I o> B AR BR 22 BRI 7 23 58 — S B S Bl 1« ERYITT SO Ph s il 1. AR Aol
LNR S EFEERHER AR 36 4, fEEBEMATERER Y% . A £ rkARMEHT
28, FFNS5EANR. AHARWIRE 7 01, KRB 40 RE. BEEEN. HER
Wi LB E BERTER . IR BRE . PR . IR A8 . AR o BB A H Al e
K RGARMPIRIZI: KEENHME B4R AR AR SIG N . A RRR LR A
FRZE T3 S LA BT o
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WEBHE R 1R AE TR AT
WEWE: TBD

=N

KEER, JEREMEMRRFEEMESES TEYEA. B, Jbhiiae
BIREREE TAZ XL 34, R, i, A8 ESS Kyl
+J5, ${E CYBERONICS () BRI~ TIF. NEEKSZIRE
FEANABH, FEE L EEEREE, 37 E 2 i G
R G Do AFEBRMET 2B EARE R TEM AT OLTHER
2, PEEREARE 2 N TRRRE TR am 3%, TEEzH
Rt BT YR BH R R ER. P EET RSN SRR GRS SRR TR ST
K% %5 AL E R MEDNTD %%Z%, IEEE Trans. on Cybernetics. IEEE Trans. on Medical
Imaging 5T 8 A N o NS AH B2 T 5 BRI FT . EHRHE T E 5CH fiit A THRITR
HAREEEHE R H RS, [ EWH . bt AR AR B S H S 20 M H . IEFEK
RIRC 80 R HAEM 43 T (HE Do HlErsiE 8 1, Horbdil i B 5 britk 3 T A& A SE
M. 18FEFRFAECEHENLIHE 51 20 A; 18S9 E2 AFRIE s Bk, REXR
Hrpd: 8 NIR 18P A R 2 R A A Y 2 TR Bt 7a 38— 55242 R EHU7
PEFELEA . MICCAI EMIDEC 187> B 38/ 44%

Wi A XIFEEE P2 i RO
WEBE: ST T %
WEWE: TBD

WEANFES

XIFaEE, FRBE TR RE R EFH R R, L%+, MLES
e PHZRACIERYE — BB R I B . EAYE TR Ry
NTHEGS =TGR PEATERYSEEERT P VERASZN, |
PoEhME AN Lo WRRESZ G PEITFEN S TR
TR0, FRFEFRESHRTRIESTORE ., EXARBHESE

¥ I EEBH . BF7m: B N TR R, SREYBERMMEms. &
ThbE, QISR AR E M. tHERE Ym0 AR T OB AL P T
%%, {F Nature Biomedical Engineering. GUT. Nature Communications. Cell Discovery %5~
ARIAFILA S ACM MM 2024, ICCV 2023 %5 CCF A BN TR RS WR BRI L LR . AR
[ %K KL F|Z i, 44T IEEE Transactions on Cybernetics. NeuroComputing. Cell Reports
Medicine %31 T 8 i A o

WEN: B JL Rt iR

WEME: Intelligent Imaging Analysis of Situational Awareness and Navigation in Vascular
Interventional Surgery

WG E: Vascular interventional minimally invasive surgery has low risk, short recovery period,
and few complications, and has a wide range of applications in the treatment of cardiovascular and
cerebrovascular diseases. Intelligent situational awareness and navigation for interventional
surgery based on medical imaging is the core means to achieve accurate, safe, and minimally
invasive surgery. It can help doctors better understand the patient's condition and vascular anatomy,
and guide doctors to complete precise operations in real time during the operation, so as to
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maximize patient safety and the success rate of surgery. This report focuses on the core challenges

of preoperative planning and intraoperative navigation, and reports the team's recent research
progress in image intelligence analysis such as coronary stenosis detection, vessel segmentation,

and guidewire guidance.

& AN

g, LB REAER . WS, PENESCRE SRS, R
WFFENLAR S 2] PSR I  HLAE B . Tl R 24 R . F2RF
BHEAE 2030—<Fr—ARN TR B8 E K0 H 8. 5 5K E iR iR
MFE R AR RS EEH, AR A, &R il sE 4
S A VI H 20 &3, 7F MedIA. IEEE JBHI. TCSVT %51 & #0718 3L 30
¢ Rim, S 5 TEFAriE. GIRERRHED 5%, BRHE 5%
5 EEN R E 2 B — SRR i . AT S T BUR U S R R A PR
f4s (ISICDM 2021) FEFF .

WEA: IR bR

W& HE : Tensor Completion for Alzheimer’s Disease Prediction from Diffusion Tensor Imaging
WEME: Alzheimer’s disease is a gradual neurodegenerative disorder where predicting disease
progression via cognitive scores is clinically valuable. Existing methods often overlook the
structural relationships among cognitive scores, focusing mainly on neuroimages. This talk
presents the relation-aware tensor completion multitask learning (RATC-MTL) method, which
uses a third-order tensor to retain cognitive scores' global structure. By unifying tensor completion
and linear regression, RATC-MTL captures inter- and intra-modal correlations under a low-rank
constraint and incorporates biological-cognitive relationships. RATC-MTL outperforms current
methods in numerical experiments. It shows promise in addressing data scarcity in prolonged

monitoring scenarios.

W& A

XUEME, BPRHRSE SR SEE TR, S, EREEFEAN
Ao MEEGDORY: (R MR AR TAE. hEEHAKERES
AbFE, RFEEBRIATIASGES 100 R, FHE 2 AMRE 1 A,
SRAF 2022 4F [ bR 2 AR(E 5 AL HF 1T 2 (MMSP 2022) f R 7R 18 30K,
2023 SEFEIY 1|48 E SRR A3 TR 2022 R E A AR Nk T HAR KA F
L AIKRAT 2% B # K 44 5, Ah4EAEE BRIAT] IEEE Signal Processing
Letters [{ WA g ZE, ® N IKTE ICIP 2024, ISCAS 2024, IJCAI 2022, ICME 2022 % 10
RAEFRE VU 3 /IR . R KE T 515 BAE S SR B PR

WEN: BRI R

WEBE: ETHNRMEER ARG CT th LSk AESEAL E & 747

WEWE: UL MR R E B4, B AT S 2K CT ¥ MR % . 28
M, e 80% M R EEBEAM A dly, HTHk= CT BEEM MR BB HIB%, RAgd T
HABGES CT Kffit. MRERRERARERE CT B (NCCT) o SeBl A SEH) 2 B pFAh,
3o — AR DRI AE R, i O X PRI S B8 0 B SERIE I 4 5 5 4s NCCT BB 5 B 5:
BEBRZEFINRZE, DA SHMNEERZER, 46 2RMaEmsine REe T EERT
HLA, 5 R i PERNAE ST 73 FIE 55, 5B 1 ARG RS T3 CT B B 3h 7 I AESE X 55K,
I X RN SE AR AR EAT AL PP Ao AT AT BAA IR PR B 3 e P3RS R CT 7, 42408 =
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CT B EL MR A R HIEH2 IS B, AP A B 1K)~ 45 CT AR AE R TR ROy AT
HE .
i A
, B, PR REFEE MR SRR AR TR, HEK
BEIREFENA S WA B BUF RN LK o AT IS KR /R RS
BUR R ImPRA AR 2 R AR . FENFEN TR RRAELR AR 5
: Mo (R AR 7L, G S A AR R R SAR s i, = 4 7 T2 R
e (UCT), MBI R R 515975 . /£ IEEE Trans. Medical
‘ . Imaging, Medical Image Analysis, Radiology, Stroke, MICCAI %% & fr
TRFIATFI A28 B R RIS SE 100 575 VENHRSE PIIRTS IS K CIHR (Canadian Institutes of
Health Research) L) Alberta Innovate % T2 9% S .

WEN: ZER P EBEEGRIN AR 5T
WERBHE : W JTUR R AR - B BE R R & e
WERE: IAMBETRRZ RRT R RE, #2470 Ais T 8er . £ REERD
BT R A AR AR R e QTR AR R PR R 2RISR R, SRRBO A FORST? §E
T I PR A= = SR LA R A2 Wi 7 7 TR 7 T o S A R AR 15 R < T
PRI 27 M AE ) 27 S5 A8 SOOI RN T o AR 7 SR AR IR LU S B i) 8, 1A AR UR R 4 e 30T 7 ki
KI5 988 22 RO 29T 77 T HORIE Uk g
i AEr
ZER, PEMEREIGHSARB R TR, Eye N TR RO
AT FAE . EXRELAIEER, BHEESEER2R, REERK. B
BRI FEHARRGHE LR ERT A TR ERa2 . RELBHRHE
- R R 5 ) b R 22 RUBE R AT RS 7 LT T« R RIS 60 R, L4 Nat
Comm, Radiology, IEEE JI_ T4, & 3 %5 ESI =451, 1 F A& 2021 H [ i
: IR FUREFE o AR X R A R I H B ORR AR T [ H RS
H, FHEEHER PR Bk B RAESLIEREE . #1481 European Radiology i
Je T Translational Oncology. FEIMEALEHIATI Displays iZs. F:PZHIATI Genes #7119’ -
BRI H] 20 RI. BRI BB BE- 7 T B G2 WiBoR T R K I PRI, & 4]
FORBRS 28 [FH A AR . PSS — e BN SR [ B R B 2 s AR R 455, R IH
“PRERAR- R E O R ER T AT B . SRR TR BER K =%, hEEIRE R
B ERSMBK. HEAEYE: TREP2EFRBE RSB 2R A P EENL
FPRBFEFDIEPTRR. | REEF=EY N TERSSEER R YIRS
AL UIPN (gl

WEN: BREZ WK

WwEME: CE-GAN: Community Evolutionary Generative Adversarial Network for Alzheimer's
Disease Risk Prediction

WEWE: WEMALBEKI AL, I 7RI R AR ELZ P R BORM 2R AL,
St 1 A RIS AL O T4 (CE-GAND 7S bl /R 24 BRORE 3 22 OB BOVE T AR 3
B, H T INRAR K AN R B A AR A I X - S R R 4, diid 22 A R 2
[EIFE B A f IR T A AR AR 58 =, i S B AR R A B A R, A DR 5 (14
B BRI e (5 B B IR SRR A A ISR g . R =, &1 CE-GAN 5%, el
Pops RS TN 5 B B AR SR L . I R A SRR IE, CE-GAN R 4 ff T ] 7K 24 e BRAE
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ffo Y SO0 BT /R 25 BROAE SORAL AR B, A B SEBLAO ) 2T S T .
& AN

YR %, WMWK, WEARSOENS (B, kR
N B IO R I R s AR A g ), 3 e il e K =<tk
NF Rt R 2R E o R 2 FENE A R8s RS A
THEBHIFT, CERFEFK AR ETH . X ARR
FEeHFRE . WFE RGBS T . HIEE BRI G L
TUH WA B TR B SRR ORI AR 7 T D HdE
RS EHEAE W E LR EITOREE S H, FARRE TS
5 By BRI — MBI H . BK 973 thRIFIE BT, E R R ORI A
T 1] 22 <5 % B 000 H A P 44 BB ORI B R o E YRS — RASEHRARE OB M 5 M
Y, AFNEI T4 S 10U Tl A O R (EE R %) BBIURR. /£ IEEE
TPAMI. IEEE TNNLS. IEEE TMI. IEEE JBHI. Information Fusion. Medical Image Analysis.
Briefings in Bioinformatics. Bioinformatics 5 [E fr #A Al 21 R FRIBC 80 &5, FFEEFK
LR 12 T, FAFE R ZEROEIE 42 Tl FHCHF AR =M R E R B2ER
Al By CGErg HAR) <SBrisipSEHakRIE . AEhEAY TS EAEY 254D
B RATN R AR ARG, WA YR TR SEBF K, WHEEME 2R
HHEK,
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FLmE G S B R E BRI 2 (ISICDM 2024) #2024 4 12 H 20-22 HE
HEREEINTE B . fELHE], ISICDM 4B & B A 2 UG B 5 T 2 (Medical
Image Computing Seminar, MICS) HZ 244 3L [F] 32 70 “ER B IHE (MICS)” igix. R HE
G HEE FE T 2 (Medical Image Computing Seminar, MICS) i [E B2 44 245 0 € NI 2037 55
B T 2014 FFAL, SR E R NES B IS AR N FF RS AR RT- &, 1
HEASTIBRMIE N AR 28 S AT It s 40 8 o B 28 I 2k R IsE I R ATRHI T, 4 AR A
FFANELS S, BE-RNKRSLBERIIRFEQ014). 1R KE#2015). mEITERIKSE
(2016). #2218 K 5(2017) FE HE AT S WK K 22(2018) 75 MK 5(2019) K HE T K %4(2020)
PEAL TR 22(2021). B9 H1E B TAE A 2£(2022) HAE K 22(2023). JE TR 2#(2024) T 24 75
AU ISICDM2024 2215 (MICS) 43 RIRIgiE 17 200 5 B )7 5@ AU A 5L 1y
PIFEF AR, DR FE T RAE ¥ S, LSRR

SRis—: EEEZITE (MICS)

BE (ERERIERY TS (JETRF
BiS (EEERRZEM B AEERD)  Tre (R RS
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. W WA B 8 A6 A TE
2A0.14- %&H b gE A TESIR% A
o150 | PO E BT R U U A BE
' ' AT BT 7 33T ERE R TERY B2
o< UL TRIER iRl R A
15:10-15:30 =2 o 2
15 B0 550 Al-based Real-time Cardiac MRI: Toward XER FHE
S Image-guided Cardiac Interventions A TN VSRl =
15:50-16:10 AEK
16:10-16:30 RGBT NS B R TLRRHE A
' ' PSE RN RIYIK 2 RINIKE
16:30-16:50 | AERMAPUERIHRBURSCLRER | EBSEBRIGELE | g
BAEh
8 f=E R T H %
-50-17- O [ A5 22 R4 B féa b /N =1H
16:50-17:10 Co I8 R 2 AR R Be o A 11y 2 g o2
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WE, HREBIERERREARZEGEIB K, — R, Bk K
B3R AR SR = AR, 2007 A THWHL KRR R 5 T
FERIRIE 207, Je/E7E3E E Rutgers K2, WLIVTGfif K22 A= P e 2 T
FE AR AT T 1 5 W 5T 53R U5 ) i . BF 7T ROR 2 B R AE Nature
Communications, Radiology, IEEE Trans. on Medical Imaging, Medical
Image Analysis %1, Jo/5 FREEXAARI RSB EHAWIH . [
EIUH, BHGRE ST A R T R BRI H 20 R A REEE
TS TSR, BeyW s BT RATE BUR B R € B MR R B2 T TR . Ak
P i) e = 2 PR TH SR EE s e = BB BUN T Al et M AT e SRR TBL
RN LR 7 5 A R 2 R AT T ) B R 2 1) o S 2 1 [ 2 RUBE AN 2 RS Bt v
DRFRBTREY) . X B CT MEZ24 MR EIR. PET. MW, SRR
HEMEVESSE, MASKEERRBS . ARESLE. F5 0B I%ETH,
TR TR B R WAL R G R WAPR L S MR, A E A B A B T
WG, ibEER . S BERRE, LSRR T N A E AT R
BAG S 0H, RE SMaE, BRI S S, DR BRI S B KU

EiEE, BITRPZER AR AT, FEITREE B
PRI WA, Rl TEEBIORY:, BT AR REST
REAEHEF RIS, BITRFEE N TR G b ot N, B R
SO U o AL 2RI, MICS B, MICS2024 FJ%. K
MHRELBLEG R, TS 52 TR0E, a5FE X 38R
BB LI FHETRHAIHT 2030, EXRESHIRIE . K H AR
SERA T EAEFEIE S, KR AFHE Nature Machine Intelligence. Nature Communications
IEEE Transactions on Medical Imaging. Medical Image Analysis . A L& g1 CVPR/AAAI
SEARBIIRL 120 R, HABNRS SR, miE Pty — %R, 2023 FHEI]
R IR RAE SR — 422, I BASG JE 11 IRAE [ Br e ARt 28 TP 3RAG T %

B, BEEERIR S M8 A AE B O B R AT B
/18 5, BHEACRI A o BIFFT AU Wi AR 00 2R Gt s (8RR 5 AT o
KRR Z Jm LEAEEPRTRGIAT, a0, M J]-77]; BMC Medicine; Researc;
IEEE TNSRE, Z4EHf[: 43 TOP (Hearing Research). H.j i i #%
51>600 Ik, M43 A5 ESI TOP 1%, 9 FESAKEERELN, 1
gl FEBAEESITIRME. FREX. BHMPERE 6 Wi, HigFKHLH 22
Wi, SREFBHGEEE AR OF 7D, EREIIRS ISMRM IR IREE TS (25 40 A, 2
), T RHDF EFLZEANA AE PR R Z 2R EH (TR SRV E IR Z, (Cyborg
and Bionic Systems) (IF=10.5) $:Z)%Z%.
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T8, EEREREFAEYESY TR A BB, NFHEZER
BRETHE L. CREWRIC 200 Rim, #IIH 1.2 TRIK, H KHT 48.
FRMZHZAREE . BXARREEE . RilgmRZEmE . &H
AN E N AN EAR AT G048 TAE, 052 5 DU E bR o 308 SCRE K g iE
HHR,  4EAFE MICCAT 45t 3 i 45 .

= MERER

W|EAN: WER KA

WEBE: TR SIE CT-RUG R % T it 4 ik

WEME: L CT A6 CT HA N EA SR AT GRS B FALRE G, B~ 0 8,
C M CBCT W& N FARMA T ST, #ah. w7 CT Ffil G0 & 5 e
i, EHT 2. CT BB ER)S, M Transformer. KiE SR WIS FEANIRL, 41
DS E A A BB Y TR R R 2R BT R I . RS, FARLE
AT A B AN REEE AR EAT B i T A

&N

RIBR, REREEELRE, BXEZERAA (% EaRE N T8 6.
REESE ] R R G R R et el TR A2
S W & EEIF RSS2 5. [BEEE A1 ACM m2fe
. ACM A3 . 2014-2018 FH E w51 %8 GHEHLEED.
2019-2024 FRFEME 2 IR E 51 FHE K BidHAE K5 2020-2023 415
B 2%FBF %5 . 2017 £ Emerald Citation of Excellence #. 2022 4
Information Fusion S £ . =18 SCH o€ [ UM I S T 7EHESE 2021,

WEN: B WA
WEBH: ®aedutk: M2
WEMWE: Drug discovery is characterized by high costs, prolonged timelines, and low success
rates. The implementation of intelligent drug discovery methodologies has the potential to
significantly reduce research and development expenses and enhance the probability of successful
outcomes. However, the current field of intelligent drug discovery faces challenges, including
insufficient interpretability, limited generalizability, and a lack of domain-specific expertise.
Human knowledge and multi-modal self-supervised pre-training large models such as vision and
language are possible ways to solve this problem. This report will introduce the Hunan University
DrugAl research team’s exploration in knowledge graph, molecular vision pre-training model,
multi-modal language pre-training model, etc., as well as applications such as drug repositioning,
drug combination, molecular property prediction, antimicrobial peptide discovery, and molecule
generation. Finally, we put forward our thoughts and prospects on the large multi-modal model for
drug research and development.
W& ANFES:

BHAVE, WIFRFEHER, EZXANNTEEGIRGE . WHANHTFERE
ﬁ SPBE. WRALRATHRRFEEEL, ELBIBEI AL, B

l;
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Sl2EF LR R NIE TN T B RS SAIL 22755 5 . IR 5K7E Nature T (41 Nature
Machine Intelligence, Nature Computational Science, Nature Communications ) Cell ¥ T . ICML.
NeurlPS. AAAIL. DCAT FEMITIM S BURRWL L 100 AR 3K ICIC2024 [ Prax PR 183
4, Cell A 2021 4B (18303, IMCS 243 2020 4E B IR A8 03 . A1 701 DrugAl
PRGN E AR BAR A AT Topl07s

D000EO e O NN\

wmEAN: RE HRERTERE

WERE : B LT TG S AT B 2 U 7T 3k e

WERE: LG E AL A ) a8V 28 I E R R BT 2 W 1697 A FUS 5 2
B 2 BB M0 o BRI ) 80%-90%, A& HLas 2 > KRR K R 2 R 7 BT BOR (R sk
S, FATAT LUIE I 5 RR RS LA 22 ST, I W AR AL SO B 22 D) R 3 HL
P 12 R R A bR 84, 1 AN K PORITCKR BB R W MR R 2, AT — o 4h 78
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WEME: Low-rank Matrix/Tensor Regularization based Models for Image Restoration
WEFHE: In this talk, we develop several low-rank matrix/tensor regularization based models for
image restoration. Firstly, we proposed a novel nonlocal low-rank method for efficient
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multiplicative noise removal and develop a proximal alternating reweighted minimization (PARM)

algorithm to solve the optimization problem resulting from the model. Secondly, magnetic
resonance (MR) images are frequently corrupted by Rician noise during image acquisition and
transmission. We propose a new non-local low-rank regularization (NLLRR) method including an
optimization model and an efficient iterative algorithm to remove Rician noise. Thirdly, we tackle
the problem of having mixed additive Gaussian white noise and impulse noise. We propose to
remove this mixed noise through a nonlocal low-rank regularized two-phase (NLR-TP) approach.
Fourthly, we develop a new method based on low-rank tensor regularization approximation for
hyperspectral image recovery, called non-convex low-rank tensor approximation (NLRTA). The
method utilizes a low-rank prior of the tensor formed by spatial and spectral information, while

exploring the intrinsic structure of HSI from noise observations.
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WEMHE: Intelligent big-data visualization and computing for neuroscience

WEME: Recent advances in data acquisition technology have made high-resolution, large-scale
neuroscience data more accessible than ever before. Such data, e.g. single-cell level microscopic
images, offers unprecedented insights into the complex structures of the brain anatomy. However,
in order to effectively profile these structures and facilitate downstream studies such as analysis,

brain modeling and simulation, proper computation and visualization methods are essential. In
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response to these challenges, our team has been working on developing tools and techniques for
the visualization and mass generation of neuroscience data. In this work, we will describe our
recent efforts towards achieving these goals and the potential impact on the field of neuroscience.
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Dr. Hao Chen is an Assistant Professor at the Department of Computer
Science and Engineering (CSE) of the Hong Kong University of Science and
Technology (HKUST). He leads the SMART Lab focusing on trustworthy
artificial intelligence for healthcare and serves as an Associate Director of the
Center for Medical Imaging and Analysis. He obtained a Hong Kong PhD
Fellowship in 2013 and received his PhD degree from The Chinese
University of Hong Kong (CUHK) in 2017. He was a postdoctoral research fellow in CUHK and a
visiting scholar in Utrecht University Medical Center previously. His research interests include

medical image analysis, artificial intelligence, machine learning, computer vision and
bioinformatics. He has over 100 peer-reviewed publications (Google Scholar Citations 16,500+,
h-index 57) in MICCAI, IEEE-TMI, MIA, CVPR, AAAI, Radiology, Lancet Digital Health,
Nature Machine Intelligence, JAMA, etc. He received several premium awards including the
MICCAI Young Scientist Impact Award in 2019 and a number of best paper awards. He also has
rich industrial research experience and holds a dozen of patents. He serves as an Associate Editor
of multiple journals including IEEE Transactions on Neural Networks and Learning Systems,
Journal of Biomedical and Health Informatics, Neurocomputing, Computerized Medical Imaging
and Graphics, Medical Physics, etc. He also served as a program committee (PC) member of
multiple international conferences including Area Chair of MICCAI 2021 & 2022, ISBI 2022,
MIDL 2022 and Senior PC of AAAI 2022, etc. During the past few years, he led his team winning
15+ medical grand challenges.

=\ #EA

WiE A DG ABE R

W& H: Generative Al in Ophthalmology: from Algorithm to Clinical Solutions

AR SHRSBRURGE 5B ) bRIE A R 9 IR RO AGBT ILIE, H3 a2 7E A i
ANLERE (AD HARKIIEKEN S NHET . A4 & B EME TAEIRBE izl AT 7 17 1
HR, ERW A=A IRBHER ARG BRBERIE 5B DL & SRS TR . 7EIRR



77778, 5000600 NSNS\
-aN | #AtEERTSSSFEZERMTE g

BA AR, FATRR TR BURFTE IR T AR BAEEOR, B Sl 17 MR
FIEEI9OER MEIER (FFA). W] s 20 ILE ISR (ICGA) LA AT Z 134 R (OCT)
G MRS AR B P T Ik AR B R L A R DA R G . RATIE AL 1 AR R
BAEIRERI 73 K B SEBr R . H AT, AT IEARB AR I PRICHIE R 78 2 — 4k 2 = 4 ]
BAE BRAIBOR R . AL RTE S ARG, FATLETARRBEAGEZE (W1 FFA. ICGA.
ZBRAT S AL B AR AR RO R BT, JRIE I 5] NS ENR AN B A AR BAE HOR
B PRI TR B HERA M S IR 7 o AE SRR AL U8, FRAT 142 H T EyeFound F EyeCLIP
PIRHRAL Z ST, FHRER TR ERA AR AR R 78 ), A S CA S
PR 2E AR EyeDiff ATHR IR B8 21 FFA MU A Fundus2 Video » X SR R HAE AR AL
Wi LA B EBR 732K MBI R 0 RS TR H S 1 RIEFHIRIL. SRS, &
MW TR ARG AT BORAEIRBL SR BT 71, Rl 2 R T2 Wrks B . il PR
F A FIHES) 22 A A R RIS 1 S FH 7 THI AT 5o X BT N IRRE AL R RRS #E R F A R
SEECITRE 1B R TE
wEANFES

@ Prof. Mingguang. He is the Chair Professor of Experimental Ophthalmology at

The Hong Kong Polytechnic University. Prof. He undertook his medical
training in China, receiving his MBBS degree from Sun Yat-sen University,
Guangzhou, before going on to obtain a Master of Public Health from Johns
Hopkins University in Baltimore, a MD degree in Ophthalmology from Sun
Yat-sen University, and a PhD in Ophthalmology at UCL Moorfields Eye
Hospital, London. Before joining PolyU, Prof. He was the former Associate Director and

Professor of Ophthalmology in the Zhongshan Ophthalmic Center (ZOC), Sun Yat-sen University
in Guangzhou, China. Prof. He was a NHMRC Leadership Fellow and Professor of Ophthalmic
Epidemiology in The University of Melbourne and Centre for Eye Research Australia, as well as
Director of the WHO Collaborating Centre for Prevention of Blindness (Australia). Prof. He
founded and served as the first president of the Asia Pacific Tele-Ophthalmology Society and is a
founding council member of the Asia Pacific Myopia Society and Deputy Secretary-General for
the Asia Pacific Academy of Ophthalmology. Prof. He is currently the deputy Editor-in-Chief of
the British Journal of Ophthalmology.
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WEBH: Successes and Challenges of Image Computing Methods in Processing Medical and
Biomedical Applications

HEME: Imaging Science aims to tackle existing and emerging image processing tasks from a
vast range of real-life applications. As new imaging modalities emerge and high demand grows for
precision analysis, established methods can quickly become outpaced. This applies to both the
more traditional mathematical imaging methods and the newer Al techniques. This makes the field
of image computing both challenging and exciting for more years to come.

In this brief talk, I will present a biased view of the recent developments in variational modeling
and Al algorithms. More attention is paid to outstanding challenges that are presented to us as a
community. Instead of wishing for Al to solve all problems, I hope to argue for continuing
development of mathematical imaging methodologies to complement what Al tries to achieve.
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WEN: KR HE RS
WMEME: A Symmetric Dynamic Learning Framework for Diffeomorphic Medical Image
Registration
WM E: Diffeomorphic image registration is crucial for various medical imaging applications
because it can preserve the topology of the transformation. This study introduces
DCCNN-LSTM-Reg, a learning framework that evolves dynamically and learns a symmetrical
registration path by satisfying a specified control increment system. This framework aims to
obtain symmetric diffeomorphic deformations between moving and fixed images. To achieve this,
we combine deep learning networks with diffeomorphic mathematical mechanisms to create a
continuous and dynamic registration architecture, which consists of multiple Symmetric
Registration (SR) modules cascaded on five different scales. Specifically, our method first uses
two U-nets with shared parameters to extract multiscale feature pyramids from the images. We
then develop an SR-module comprising a sequential CNN-LSTM architecture to progressively
correct the forward and reverse multiscale deformation fields using control increment learning and
the homotopy continuation technique. Through extensive experiments on three 3D registration
tasks, we demonstrate that our method outperforms existing approaches in both quantitative and
qualitative evaluations.
WEANFES
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WM HE: Self-supervised Representations for Dynamic Imaging

WEWE: Dynamic Imaging problems such as hyperspectral imaging and dynamic medical
image reconstruction have been widely encountered in machine learning and computer vision.
These areas often encounter challenges associated with high dimensionality and limited ground
truth data. In this talk, I will discuss several self-supervised learning strategies that apply to
various applications, from remote sensing to biomedical imaging. The proposed approaches
integrate the concept of low-rank matrix factorization, leverage continuity through neural
representation, and employ variational techniques from a model-based approach. Extensive
experimental results reveal that these self-supervised learning techniques perform competitively,
often outperforming traditional supervised learning methods in various real-world imaging

scenarios.
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Fil, EARCRZESI SEIERE REIBITL0, T, HWHTr AR
FONRGALHE . BEAT RS RCER B RN S, JRE B EIE EA
537 LR IERIBT TURR . FEASUEIYIF] SIAM &5, IEEE L HI%
MERFERZWRBLARRIL=TRE. £ 2022 F2BHHHE
(CVPR) WS IR RAEIRSC, £E 2021 SRR TSI AL 2 T Rk
HSBIAL C 28, 1 2017 FERW A+ ImhE T SN AR FERR
R EFEAARTERE. | ARE N B3 USRI R E LRI EXTH , LR 5
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WEN: DB LB A

WEME: Accelerated Diffusion Posterior Sampling Models for Linear and Nonlinear Inverse
Problems

WERHE: Diffusion models have emerged as powerful generative tools for solving inverse
problems, particularly due to their ability to produce high-quality reconstructions from noisy and
incomplete data. In medical imaging, inverse problems like CT reconstruction and travel-time
tomography benefit from diffusion models' capability to conditionally sample based on observed
data, promising advancements in both image quality and computational efficiency. This talk
introduces accelerated diffusion posterior sampling methods tailored to improve both speed and
accuracy in these settings, with specific focus on reducing radiation risks in CT and handling
nonlinear complexities in PDE-based tomography. For CT, we propose a fast-sampling method
that incorporates data consistency through an optimization step, initialized with a pretrained
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diffusion model conditioned on measurement data. This approach includes an iterative adaptation
to noisy timesteps and a strategy to start sampling from the filtered back-projection (FBP) image
midway, significantly reducing computational steps. For nonlinear PDE-based problems like
travel-time tomography, we implement a plug-and-play posterior sampling process using the
adjoint-state equation, along with a subspace-based dimension reduction to refine across grids
efficiently. Experimental results show significant improvements, with a 20x speedup in CT
reconstructions compared to original diffusion posterior sampling method and enhanced imaging
quality in travel-time tomography, demonstrating the practical utility of diffusion models in

clinical and other high-stakes applications.
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N R ERE 70 RFEHTIL S, /124 E SIIMS, IP1, CSIAM-AM Al
IMIV %%,

wEAN: XE etk

WwmEEHE - Structure-Preserving and Distribution Similarity Prior in Data-Driven Large
Segmentation Models

W E: Most current data-driven segmentation methods rely on CNN/Transformer
architectures, including large segmentation models like the Segment Anything Model (SAM).
These methods often employ convolution and downsampling operations that can inadvertently
discard fine details and structural information, which are crucial for the accurate segmentation of
medical images. In this presentation, we will delve into how to seamlessly integrate structural (e.g.
boundaries, skeletons, shapes, and topology) and distribution prior into the framework of
data-driven large segmentation models, employing variational methods and techniques in an
end-to-end manner. Through a series of numerical experiments, we will show the critical role of

structure preservation in enhancing the segmentation quality for medical images.
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WERE: Curvature-penalized Geodesic Models for Image Analysis

& M E: Computing minimal paths or geodesic curves with second-order curvature
regularization is a challenging problem arising in numerical analysis, and has become a crucial

step toward a great variety of practical applications, such as computational geometry, image
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analysis, visual curve completion and robot motion planning. In this talk, we first introduce a

second-order geodesic model which connects the classical Euler-Mumford elastica problem to
static first-order Hamilton-Jacobi-Bellman PDE framework. As extensions, we incorporate a
prescribed curvature map as prior knowledge into the second-order minimal path models. This
yields new models, such that the minimal paths can be used to adequately and accurately solve the

problems.
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Xiaochuan Pan is a Professor in the Departments of Radiology and Radiation & Cellular
Oncology and the Committee on Medical Physics at The University of Chicago. His research
centers on physics, algorithms, and engineering underpinning tomographic imaging and its
biomedical and clinical applications. He has also developed clinical/industrial collaboration
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WK FERERNFHEEEE. HLANEEFEEE. PER)
HHENAER TR, EREBREE LI H R, £ Nature
e~ Machine Intelligence. npj Digital Medicine IEEE PAMI. IJCV . IEEE-TMI.
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RS e ) RO 1900 R« BL3#E4T The Innovation. IEEE Trans. Medical Imaging. Medical
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NeurlPS. AAAI. MICCAI %, 5 ESI @583 2 5. SRR
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W& H: Beyond the Pixel: Transforming Medical Data Analysis with Image Quality Transfer
WEME: In the era of precision medicine, medical imaging data has emerged as a cornerstone
for diagnostics, treatment planning, and monitoring. However, achieving high-quality, clinically
valuable data often comes at the cost of increased acquisition time, radiation exposure, or
resource-intensive equipment. This talk delves into the transformative potential of Image Quality
Transfer (IQT) techniques, which harness advanced machine learning and image reconstruction
and registration algorithms to enhance image quality without requiring additional scanning
resources. By effectively transferring high-quality characteristics to harmonised medical images,
IQT enables more efficient, safer, and scalable imaging practices, opening new frontiers for
diagnosis, prognosis, and therapeutic decision-making. This keynote will explore the core
methodologies behind IQT, including the role of deep learning in bridging quality gaps across
different imaging modalities. We will also discuss the challenges, ethical considerations of
leveraging recent generative Al approaches, and future directions in IQT, emphasizing how this

technology stands to redefine standards in medical data analysis and patient care.

& AN

Dr. Guang Yang is an Associate Professor (Senior Lecturer) in the
Bioengineering Department and Imperial-X at Imperial College London. He
holds a UKRI Future Leaders Fellowship and serves as an Honorary Senior
Lecturer in the School of Biomedical Engineering & Imaging Sciences at
King’s College London. He is an Associate Editor of IEEE Transactions and

% npj Digital Medicine. His research group is dedicated to developing novel and
translational techniques for imaging and biomedical data analysis. The group’s focus encompasses
research and development in data-driven fast imaging, data harmonization, data synthesis,
federated learning, explainable Al, and Al in drug discovery. Currently, his work spans a wide
range of clinical applications in ageing, cardiovascular disease, lung disease, and oncology. For
more information about Yang’s Lab, visit: https://www.yanglab.fyi/ and Twitter: @gyangMedIA.
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BRI XY XA ERE RE 2 W U % O R L —, {H—ESRADH R AT 5
o RS GBA X 12 il R A8 ) — SE B B TR DA S i 7)) — e R %
WEAFN:

FERAE, REREREAEERAINMLER, HR. B3, ZEHATRF
2 “Al +EZEEG S TTHRARIZIT R . Bt EZENFE AL LREE
T 7 B B B I AR TRAE T B8 BN FH A Il PR3 A T TR R, L
N DR AL FEHER T HOR S RGEME K, LA AT TREEET
O BTN EARLS R K. 5 EiEZ X =HERNEAFE KT
) I TEE A . SR A K —HT TPAMI. TMI. MIA,
TVCG. JBHI. eClinicalMedicine. JACC:Asia % E R KL L =TZ /. 12018 2K A
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NI AE AR %53 B SR IR € o PR B R S, DR 5 A5 Y W AR B 1R 31 R U AR
FEBRE RGN (R e J o SE L BT R I ST AT AL ST A R G AR A1 A, XL
B RERS S it FIA TV | A B2 WA YA VR T @, BRORHBAE T 1O A BRI 55 1A A% 3 A
HEMRTE . SR, RIS S AR RE R S U R L 1 BRI ), At — Bt s aniidk, A
Tt DR FLAE SR S H i AT SRR 22

- a=PNIPIE

WA, BB RE, FHERK, FEATTAN, /B EA
HFFRG T BRI R A SAURE 2 18 S AR B R e 3 o
HE AL i H AT R AR R N TR it os N Bdakt
S o ) 2 LR e 4 DA e e 2 LA ok 1 i Bt e T
fi B OB EFE BRTE S AR, THEIE S Y. HE TN TR
BHEAR. KK T 424 Fotaiess, Hoh s 244 BIATISCE . filfE
Google Scholar |17 5] FHIRECA 20051 IR, h 18505 56, 110 FEHCH 190. i 24 12 (Natural
Language Processing Journal) , {Computers & Education: Artificial Intelligence) 1 { Computers
& Education: X Reality) )34, [FKtH/2 (Knowledge Management and E-Learning) [FJHX/H
o A AR R PRI O R IRAT 2% TR B R Z —.

Wi A BEIL MR

& E: Multiple Instance Learning with Applications in Medical Image Analysis

WEME: Medical image analysis presents unique challenges due to the complex nature of
clinical data, particularly in scenarios involving high-resolution images like Whole Slide Images
(WSIs) in digital pathology. These images often contain billions of pixels, complex tissue
structures, and intricate diagnostic patterns that make traditional machine learning approaches
impractical. A fundamental challenge lies in the scarcity of detailed annotations, as obtaining
pixel-level or region-level labels requires significant expert time and resources, typically resulting
in only image-level diagnoses being available. Multiple Instance Learning (MIL) has emerged as a
promising solution to these challenges by treating each medical image as a bag of instances
(patches) where only bag-level labels are needed for training. In this talk, we will introduce two of
our latest works that address the performance challenges in medical image classification and
localization under weak supervision. Our advanced MIL frameworks demonstrate superior
performance in both classification accuracy and lesion localization compared to traditional
approaches, while maintaining the practical advantage of requiring only image-level annotations.
These innovations offer valuable solutions for real-world clinical applications where detailed
annotations are limited, advancing the field of automated medical image analysis.

Chi Man VONG received his PhD from the University of Macau in 2005. He
is currently an associate professor and the associate head of the department of
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computer and information sciences in the University of Macau. His current research interests are
computer vision and weakly supervised semantic segmentation. He has published over 180+ SCI
journal and top-tier conference articles such as ICCV, ECCV, ICDE, 1JCAI, TNNLS, TCYB, TIE,
TII, TFS, etc. His Google H-index is 40+ with about 7000 citations. He also serves as associate
editors of international SCI journals including IEEE Transactions on Emerging Topics in
Computational Intelligence, and Neurocomputing.
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R oK, AR 4 FE e A 1 i b 258 1 UG B 9 1 5 23 R s B 1), A 2R
A I T ORBEROR BT T 5 N I 0712, N S 2 S R IR & B I R 2 W SR 97 S LR i)
FAR L

wEANFEA

AL, EREBHE R, SCWEHIR, A X Fbimlbet, EZ KR
LG AN RIE S SITERCT AL D s Tk I T vk B N . AR AE E 5 AR
BIERESES, Wh, SRS HS. RERNTREGD %%, &
R BAARNE A DI —EF BUB(S/EEE CVPR, TMI, Nature
Communications & A4 T T A 218 bR R AR 30 R 14T
\ L PEAYERY TEYSERYERGBEESENELZSEZ L. PEEGER
SOV BERSTR. PEESSMR T RS ELRZLSTA . B¥ERGITREESR
B4 (MICS) ZEf; E4H/F ICME2022. VCIP2022 25 AN SN b K 22 AR5 A B 1
2 WA T

wmEAN: BRE RSB

WERHE : B UG/ o ) DR HE R SRR A AR08 3 D e VEAk IR BT AL A
WMERE: AMWEHED—DMERSE (REHRWRIZS IR RSD, WA FIR
HEPHAE 2 o7 PR AR IIAG 8 1 0 M b VB FEA L, B S8 9 — 0 B > AN — [ S S I R R
RETEL, RGNE T ZANER R R REE . FRER S FRF AR
PELREE DL R R R R LR S . B, BN BORZ I, Aty B AEIR R IR HE
P R ARAE IR 4 AR 1 ) DI RE VP P B HT AR A

e A

Rpete, RSB RFEAEYE Y TS, KIEEIZEE (Tenured). 11
A, a7 PI (Medical Image and Health Informatics Lab). 5 {F3[H
v R AR R BB HER . B AT BT AR S T
B YESERETWRERASWEK 7 MR EIRA R, +
BRUR: 1D FERBSMEARLE S EOoR, HEiEs) DR aevEAs
ARG (NMMEEHRKEE): 2) RGEREMRBHRREL IR, TTHKE
Rggeii-12- " AREEREE RS BT LAWA, EHFEFEBBINEHR KK Nat.
Commun.. Med. Image Anal. f1 IEEE Trans. ¥ T3 30 255 .
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& AN

RZEEE, BWPUREHRTLRER, A, B Tt TR,
FUHOCRFES A, WA, T R N FE LR L
B MARETZHESERSHZE N, EBAMN GBI, 2t
RN . ZR3R ICBIR 2023 SR SCEL, THENIAM S TS 221 CVPR 2022
BEEWR IR A2, R BTN 2 MICCAL 2022 FHEREZ LTI,
_ 2017 FHRIESHFERF R, 2017 HHBREKFE SRR K%, ICMA
2013 S WERAEIRSCHEE . 2021-2024 L N HEARE R 2 BRAEA AT 2% B2 F 5. LIS
— fE % / @ N fE # A MICCAI/CVPR/JICCV/ECCV/NeurlPS/ICRA . IEEE
TMI/TPAMI/IICV/MedIA %2 FHAT] R R 18 130 5. H{TEFE npj Digital Medicine
Image and Vision Computing S HATIE| 3%, FH4E MICCAL ISBI, ICRA %5 2™ E PR 14
LR R RS S ANET: https://www.ee.cuhk.edu.hk/~yxyuan/
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— Fr LR AE K %% (Radboud University) 12247, AR FREEITAT L E Sk
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Nature Communications. Cell Reports Medicine. NPJ Breast Cancer~ TMI. MEDIA % [ FRTi
RIATI R R A W 3 382 5% [H FDA #b#Er= 5t 4 1, B 2R CE k=i 2 11, # [ NMPA
HEAEF= i 1 I, DIRREG P EE 2000 FiE 0. HA 16 TSk [E LA 75 5 sz AL, HA 10 0
NEE—AEERE TR HEGPRGIREE R TREA AR A, SIS GE RI7 85
4, A9 EEHME TS 18 SR . HOAIUE Medical Physics (SCIE Q1) Computerized Medical
Imaging and Graphics (SCIE Q1)%% SCIE %4 Bl 3 4w (Associate Editor), —{XFHALTNiF] IEEE
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W37, BERZEAREKBEIHR, A, T 2018 FIRFER AL
VIl TREE 524, 2024 SEMTINMA LI A0E KA 2 TR R .
BT REGET RN GRS E T X, L9 K/E IEEE Trans.
Med. Imaging. IEEE Trans. Bio-Med Eng. MICCAI %55 158 X A0 [E fr
AP SR S BUR R 60 R o 48 243K 2023 SE 55+ Bk
AR A AR RO AR B i SE B L BERF R G — 522D,
AT EeEES PAFTER R %R, PREZEEESNAELARRE.

wEN: THE FilEE

WG E: Harnessing Multimodal Al for Knowledge-Enhanced Computational Pathology
WEME: Computational pathology has emerged as a transformative field, leveraging artificial
intelligence to analyze Whole Slide Images (WSIs) and enhance diagnostic accuracy and
efficiency. However, traditional approaches often focus solely on learnable features from WSIs,
neglecting the critical role of clinical expertise and domain knowledge in interpreting
histopathologic entities. In this talk, I will share our recent works in addressing these limitations
through the integration of multimodal Al and knowledge-guided frameworks. I will highlight
strategies for aligning human-like reasoning with computational methods to enhance diagnostic
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precision and interpretability. Additionally, I will explore how expert knowledge can be utilized to

dynamically adapt pathology foundation models to specific tasks, improving feature
representation and performance. These advancements illustrate the transformative potential of
multimodal Al to develop precise, interpretable, and clinically impactful diagnostic tools, setting

the stage for the next era of computational pathology.

& AN

Dr. Lequan Yu is an Assistant Professor in the School of Computing and
Data Science at The University of Hong Kong and a former postdoctoral
fellow at Stanford University. He received his Ph.D. from The Chinese
University of Hong Kong in 2019 and his bachelor’s degree from Zhejiang
University in 2015. His research focuses on developing advanced machine

, learning and computational methods for biomedical data analysis,
particularly in medical image analysis. Dr. Yu has been named on the World's First List of Top 150
Chinese Young Scholars in Artificial Intelligence and ranked by Clarivate Analytics in the top 1%
of the citation list. He has also won the MICCAI 2023&2024 Young Scientist Publication Impact
Award Runner-Up, CUHK Young Scholars Thesis Award, and Best Paper Award of Medical
Image Analysis-MICCALI in 2017. He serves as the area chair/senior PC member of MICCALI,
IJCAI, AAALI, and the regular reviewer for top-tier journals and conference.

WEN: BB &l TR

W@ E: Multi-modal Representation Learning for Medical Data Analysis

WEME: We delve into the intricate challenges of analyzing medical data and explore the core
difficulties inherent in multi-modal learning. The talk will highlight two significant applications of
multi-modal representation learning: one focused on chest X-ray interpretation and another on
Alzheimer’s disease classification. We will discuss how leveraging diverse data types can enhance
diagnostic accuracy and predictive modeling in these areas, addressing both the potential and
obstacles of integrating multi-modality medical datasets. This comprehensive analysis aims to
advance our understanding of complex diseases and improve patient outcomes through innovative

computational approaches.

& AN

Dr. Shujun WANG is an Assistant Professor at PolyU BME. Before that, she
was a Postdoc at the University of Cambridge. She received her Ph.D from

The Chinese University of Hong Kong, and Bachelor Degree from

! ¢ Northwestern Polytechnical University. She is dedicated to designing

] ~ Al-driven computational methods to enable reliable decision-making models
£ r for precision medicine, covering from disease diagnosis to prognosis, and
from medical image computing to multi-modal biomedical data integration. Dr Wang has
published papers on top-tier conferences and journals (on The Lancet Digital Health (IF: 36.615),
IEEE-TMI, MedIA, NeurIPS, AAAIL ECCV, MICCAI, etc.). Her team won the Best Paper Award
of CMMCA workshop at MICCAI 2022. She has attended several international challenges on
medical image analysis and won the Champion of the REFUGE challenge in 2018 and the second
place of PALM challenge in 2019. She also co-organized the workshop of Women in Medical
Image Understanding and Analysis in 2022. Additionally, she serves as reviewer for top-tier
journals and conferences and was selected as IEEE TMI Distinguished Reviewer in 2023.
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% B : Enhancing Diagnostic Reliability of Ophthalmic AI Model with Uncertainty
Estimation

M E : Uncertainty estimation enhances the reliability of ophthalmic Al models by quantifying
prediction confidence and identifying cases needing further review. We integrate Al techniques
into diagnostic models, improving accuracy and safety. The approach promotes trust and supports

broader clinical adoption of Al in ophthalmology.
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