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Learning Foundation Models from
the Foundation of Medical Imaging

Foundation models (e.g., GPT-4, Gemini, and DALL.E) have
revolutionized natural language processing (NLP) and radically
transformed vision-language modeling, garnering significant
public attention. Numerous attempts have been made on
foundation models for medical imaging, but their success lags
behind their NLP counterparts. What causes these striking differ-
ences? We believe that this is because the methods developed
for NLP have proven to be powerful in capturing word meanings
and linguistic structures (foundation) of natural languages; thus,
a number of intrinsic properties of the language emerge natural-
ly, while the existing methods for medical imaging lack such
capabilities to appreciate the foundation of medical imaging.
This talk will explore possible pathways towards open foundation
models learned from the foundation of medical imaging:

Jianming Liang i%:

Dr. Jianming Liang is a professor at Arizona State University (ASU) with chair privileges in the gradu-
ate faculties of Biomedical Informatics and Data Science, Computer Science, Computer Engineering,
Robotics and Autonomous Systems, and Biomedical Engineering. He has been elected a Fellow of the
National Academy of Inventors (2021) and received several awards at ASU, including President’ s Award
for Innovation (2015 and 2024), Faculty Innovation Award (2019), Faculty Mentoring Award (2020), and
Distinguished Faculty Award (2023). He has been known for his holistic and meticulous approach to
teaching and mentoring. He has been nominated for the Faculty Teaching Award four times in 2019,
2020, 2023, and 2024 and for the 2024-2025 Outstanding Mentor for Doctoral Students of the ASU Grad-
uate College in 2024. The students in his lab have received over 70+ awards and recognitions for their
research achievements. His team is the winner of the Elsevier Medical Image Analysis Best Paper Award
(2020).

1BIEEFPEGSERHENZES I

Imaging data are essential for the diagnosis and treatment
planning for many diseases. In the past decade, gene sequencing
technologies have also been widely used in disease diagnosis,
prognosis, and precision medicine. Integrating imaging and
genomics data can lead to new insights into disease mechanisms
as well as new ways for disease subtyping and diagnosis as
demonstrated by recent successes in spatial omics technologies.
In this talk, | will briefly review the challenges and development
of integrative analysis forimaging and genomics data in biomedi-
cal research for both precision medicine and biological discov-
ery.
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Medical Imaging Computing Seminar

MICS 2025 iR Mic ESESHEEERHTS

AlTEGERTEYEF
ZIREHIEIEES 2T

ATEERKR A)BEEVEFSRSBIENRELESES
DI, FRENEF R 5 0E, RIRBEHZE AL
ML BRI AR E P, HAVERAMMTHRRA T ERER
AEEMEF SESHIE LIRS D1, A NS D BEITHERFKE
MR,

ﬁ?ﬁyy ;ﬂ%?ﬁﬁﬁlk?ﬁ
[J\SN

TEABEBIRZEE, BL4ESM, TEMLZAFZLESEYEFHEZRSETEERIRE (AX)
1E, BT BT T 2o ERR T, IEEE Fellow, ERREIVIRFIF = (IAPR) Fellow, A A TEBEF =(AAIA) Fellow,
EFRA TR e I ExBE = 1 (AlIA Fellow) , Computational BiomedicineEPrz &I T £ 48, TEEYE B
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Publishing at Cell Press:
an editor’ s perspective
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The Innovation Journals:
Serving Global Researcher

The Innovation@—AHBFRF K5 Cell PressF2020FH[F
LM GEURXFEART  ARFABRTEEANONBEFR LI,
BEARAR T EZTRFZNAFRMNBHRRRNT L. 1EERBRIRE9
PMER; BERISINEXRIEES A &881/5-1/3BHEERE BN B
AIB2000IRERMA, REL2MER,; 50%HERKBEINEIMME
EprL); MR BE2ILE AR F, ThelnnovationBE#DOAJ, ADS,
Scopus, PubMed, ESCI, INSPEC, EI, R0 X &R (1XTOP) UL
Fo2023FEMEAFH33.2,2023FCiteScoreN38.3,2023F6 4
25-28H, A HI (The Innovation Life. The Innovation Geosci-
ence.The Innovation Materials. The Innovation Medicine) B8]
F;2024F2826H, ERAGEHHIThe Innovation Energytbihi 8F!
S RAWGNE, ZEEER, The InnovationFIBE BRI TEE
I 1EEXE,

The Innovation EAF

TESE

R s:

WMINRENLAFAZER, AYLFEEDL, Cell Press 5EHBT) The Innovation 8136 AZ—, The Innova-
tioniIzE 2. PERFRERFEEERAN TR, TEARAFER.

NEJM Al: Our Mission
and What We Look For

RALENEIMAINDTIRE, KIENERRRIE, &KXz
B o REEI A UL TR B X ERNEAE R,

New England J Medicine A
MEZFaI7a)> (NEJM A RE4HRE ﬂﬂu _E

MAENEIMERFE TNEJMEFFDAEMFINEIM AlSEE4mEE (deputy editor) . IMANEJMEZFT/EN 1T
BB A SRIZFIAR AW URIGRMRFINEMEAENEIM Al REELARS MEEERIIEHARSF
2 BAE(BR BT ERMNF4HE, RAAFTSHEMEREMAENE SR ZIREE, FARELKN
RMBEFZENHIE X SREEHRFMNEREFNIFERRET AR ELFIHRAE, TEERPN
AERBELTZ(, BEEXEELBERARMES B LIS, BERMEERZNERRABEHFM,
BRI ZEFRE)VREDEZIRARMARIC R RANBEREFI,
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BFATEFERIZ) L ZEE
el e 15 I Bl 5 3 e AR

HWEREO0-6% N & BENEND, WEMAB MU ENLE
FERECHEXS R ARENB EPERL) LRI IN A &
%) | RERERANITENRIZD Z B4 L ZREMERD
MK URET EMTAIBEY) LGS R/B5 /A a2, LUk
TEARRRLBEAZNNLARER,
;K EBREAFE
= EMEFIEF5E 8

KEHIRENE . MG NMA B /ELAENMRER T 160281, HETLIERRGHMAPIZ—2
57 xE%) LEEA (Baby Connectome Project, BCP) 1%, BEG, fEAMBE HRANE T PEKITL
190-6% 8240 L AR, SIRRMET =L &7E, ARMA B . MEL. BN A TS ARAMIGRK
AR R R

Vizs AR5 E6E
REEZET TEY M HE

SRR EME ‘SR NATERAS BEATSRERR
SRR R XBA O FNERASERNESBHME, NS AR
BE RAMEEN—&, B UEHF R P B UEYEHER
MM iEsS, BET EANNAR R AREFCRRDAENEAR
SERSTENARER NEBETROFINARENIBZARESF
SFENMR, FERTHSARSEREESZEETIENNA, &
BTSSP E IRk RER XA TS MR K LR,

WHRARZF
|75 TiEFh #i%

WARFEFBZE TREFZHRER FLESD, BEXBD A IBTERRAT, EEEERER, RESF
HEF 2L, BREASIHNMASHREFERIFEXRBANZFEESRKGESERMB . GFERTB
L XERRAAN=LEMTEA M EEAT. 28 AF I, ZETPAMILTROIJCV. CVPRRSSEE A T BE.
M AAHBEFFINRI TSN LR RIEXI00RE, RUAEBRARBZEFR AEEUFF R
TZEX NRBATIEERFT IR URARRERNEFER TR NFEAL M.
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BAltR 3 Kz
BN EZHEFZ G

EFEGOMERLDRPEIGBERBE ANENAS. 8E
FREAKRZREESHMEEESZ B B R EHEEINE
S BRSNEBEESTRRZNES, EEEFERIEBIAR LA
N ARERETEMREEEFE G2 B AN R FRAF S PE9T
BNA, SR SR HE BES— B ZRURFRE. 5k
BE7% 7o R EREMEE B HITERITXERARERAE
FEGD TR R RATETRRIGBRIZ MM ERB R
BY, 23R SR 2T H R EIRBI A L, HREEMBREEEF D
HrAES PRI ABRTR.

BEBARF
BYBEFIER BHEZ

PR 5

R FRHBEFRAAEFHES TP OEEELERRR FTEBRXARFHENNFE S TERRK
BRI, FOREEESHAFNINIAFEYEF TREAD I NEN L RF LA U ARRETEFER
DT SRSEER S REAZ U SF R RS KRATIRSIGEX40RE, BENature Communica-
tions. IEEE TMI\ MedIA.NeurIPS.CVPR.ICCVE, E—1EEIRRESHT AN “B#5118 X7, AW AKER S,
FIRGAAAIFIMICCAIR I IRITER . NIEHTIBRE K 52024 2 KA1 2%TNRB F 5K, 2023 N TEREALEEF
FEFERBEMICCAITUHEE, IEEE JBHIZEEARIE, UK UHAN L MR IR S WA ER A

Toward More Reliable Ophthalmic Al:
Methods and Applications of Uncertainty Modeling

ATEERERBMEGDTRRINLZAEES, NEBERH. 5B
P SRERTIRME T TR AM, WEREEIRKIBERTIE IR
BERE, TERERBRIRF . FIRRBIZH RRERRAIE1E
FEFERENE. FREFES ULRMATERENRE X—x
H, RN BRANTEEEE A EHEXRER, BFETTHE
HRENABERSE UkBEERSAIRNARIESRER
o Bl T A E B AR = 5 IR B A E R s FF R EF S 750k,
UNEBEBINSFIRERERNAIREEMATIESEER DRGSR
5, ARERT T IRSRERRIEZHENSTERENERERE,
HEREEEAERKILRIF RPN B ETR S KRR

MR E L KF E all;n

MR&

M IR ELAZE SRR (Senior Research Fellow) , EBMEATHESEZE GO HEM
N, IRAREEITENAR EFEGLE EEXEREE N AE A TS EF 9, WIBECIEEE Journal
of Biomedical and Health Informatics) K&z{Frontiers in Medicine) EHATINEERIEIESELARFERIEX
505k, BENature Communications. Cell Reports Medicine.npj Digital MedicinefIIEEE Transactions
on Pattern Analysis and Machine Intelligence (TPAMI) EEFRIAHKHAT, LUK CVPRFIMICCAIEEFRIAR =
W, #E 585 L E(Federated Learning for Medical Imaging).
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OfE=22 &1t
S5EFREBR Wi ARTHE

EFMEBRATRFUSHEEET MARENERT, MAO
=R B IR E RN KR AR EETEEMICCAI LR
EXHF, BAWCiR—EREN T ANE ST EER T NS
BB AR ER, HME O ERFIFNNSE RS KERLRE, D
FHESMER EIE KA 2D MRS MEZENBIER ATt 2 (68
BB EBERFING EFBER.AREETIEECVPR,
ICMLERB LR, ERCIR—ME R B ERR 2T RGREH
R (B R R AESS,

SRR AT
I Al TeES e s

&) EZ S AFITENRZE L, HEFDA ORISE Fellow. TBHEIHE A THELBERARRE
K EBRARETARRER, 2020F W5 | #HEFREAFZARBIR. B, EEREEITEATESRE
B RXEBES EARREEFE ERERLREHNFEBOETRSEGSTINABEIIERRE
BERA.BEFS.BARE, HRAREICMLICCV.IJCV.CVPRMMEZECCF-AZL =W /EATI LI X MICCALL
ECCV.NAACL. IEEESCFI. ISPRSICHI U TR =1 /H88 T L, SBRE#E 518100007, FR#IEZAl 2000, B4
Elsevier JVCIEHTIRIR. LN Ti=Area Chair.CISCEEZ LR RANESNEESER, BIEXALE
BELRIHITE AITISAS BESIES 2 MTUANE TIEEM R,

EFZGEUMIRE : FSIERE

EER, BEMRETEEARGNESIIRE T EZ2HRE, E7
EBATEERNAT TN BNEFEENERE. ZHEFRE, &
REBEFESHEMBREL NI B2 5B RREIHIX
BEZ ARERET U BURE S BE)IRE Nz OB E A VB b
BE, RNHEEFHA. BERSENSERERESTHOLANE

A
==o

EEX¥ 5
N BER F SR A R Eﬂﬁ% é;;:l\: Hﬂ

BERFENBERNZERAMARARZIBELES M NEERKBINERREEAL T LEHE
SINEBRRAT B NFLMAA IR, ELEOFENELIKFN2% TR EZRA T ERE R TREREB AR
FEHESMS (BN BLIE. . FENESFZTERREMBEIEANE . EATLEREEFERETHBELE
FARRXI00RRE, BRFEARSIBBIZ6500K, hiEEH 36, HA, LE—FESENFE (EHE) M7
Nature Machine Intelligence.IEEE TPAMICIEEE TMI.NeurlPS.ICML. CVPR.ICCVEERIIE AT S I A
RIENXSORBMAARRAEERATLEREAZEFTEFNBEXR  AEHESHERNEEIRXE ESISHKS
W RAREDAZOIE N, Z BB ENature MedicineFE R EEA TRV ERB BT A, TLAEIEEE TMIRVHAT TSR
8 (Managing Editor) o
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WEESERCTR SRR ARSI AR AR

XAEHERCT (CBCT) B A A A AT, WECBCTHEET
18] 70 HRERAR BT O 252 O AR, SEURR M BEME LUR IR TE Ko N
T AR, AR E N E T WE FIRENESHIWEECBCT AL
BHER, BE—MHREETIEREABIE D PEREECBCTR AR A,
—MBAERTREMNNREBINNERES L EBEZRS
CBCTHEGRRE, XNSHEEECBCTERER, #HEE B INAE
CBCTREGRAR R B

= HEREE

Bk i .
HESESHATITBARA, DR EANSESHASENE. BREANSHHMEAFA R

BT A CT B h. RS R, BARRIE S ERCT &N =Mk, [ i R A B,

HIXRAIBETRE:
BiEWEEFESATEENBSAME

B ZRRBBENBARERS, D N=KEBDEF BE,
B EGRDITEIR (ThyNet 5ThyNet-SIER) iR “2F” MR-, K
NERBRETNHSEEREENN I BHR, EGARRIAS K
BEERY, BACHMNRMERSEREMLED, BREANRH
B &EE KEALSEBENSARS, RUBETHESEGD
i, R “SHE+RCE R, SR B RHRAEREN. ‘B
SAA-BUAT A RE R E R RIRIRBE N B ARE RS, BN E R
ImRIZRFTE Ko

Greon nin L 1

BAOFTAIBENMNSARABEBSES, THERBANZED [ RENEBTEEF AL FRHIM
B, &Z#&SCIEX 1505, BiELancet Digital Health, Radiology, IEEE Trans Image Process, JAMA Network
Open%Fo NIEE(sevier2IKANRWIAABZERE R, MNBSNFaaTIRERBEEVEF2HEE BEER
RERNEELD, BRF LD TAER EENELIORI
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XILEIG5| FFARFAKBRAHF

XF51F THHEIT NGTr, BEEI/\ MER AFRR R,
BN MERRGTTHER TR AM, EIRARN AP, MEIEU T X
REAE: (1) XAEXRENBARTZER, REDHEERBA
E25; Q RFAPEBEGUTUREHRAER, SHBEEME
EMETEUESHS LFEDST BN ERER, BHT £
THZEEFY BUREBIXGYL M &R A SRR 75 0%, SREVRE X
BYBMIEIRS IR T B Timoh R R RIARES LR ET
%, RIEARI AR R E T B RSN TR, ST 7 MR TR
REBRBEM=. LRMRAXIKSIFTHMENAFANSMASRE
M T IR EMM KB E A 5. Lo, FIB X T SIS EHE L
REZ OB, IR T FASMARTH “FEF" XBEA, &
BT RRENE, BEREESTES, T Tz E M ARZE

SR o= samnn

EREABEANS, IRBIRFHIARR, FLES M. TERRTAEEEFEGRERINT. FAT
fl. B KNS BB N EREREFSH. EREREANFETH LS FME2I. BRERMLITIIR
AL EREARR TR FRALA A RTEARNFESEH LIE 1T, (FASERAUARAABEREK
B EEAEIE RER BARFEESE ST BE & 1. 055F, UE—MBHIEELRIEEE TPAMILTCSVTE
ElfRE R SCl HITIEX 2058 A B —RFARBENE L BFEF 15T FAERTMARTE R FFE R
FR-SERX FEHREALFFERFRA—FR IXEATEERHAS —FR KA R-BIFR—F
R PEEFHREFODEZET NEE —FRAFNEETRARTEERETFZ 28R BHFARA
it —FRFREFEERETVFREMUALTIVEREEZR  FPETENFESBFEFNEER.

1510 2 IE I3 REARK 15

MRERBAZ S PR S. AR FROREESE
R BHBANTERHRER, WNREZETEFRNEERE, B
IR HA TR VIR EARET, RO HENANRES B
SERGE) ERORSSEX R RARGHRHA—F KREF, LXED
HESERFEER (DEGs) 18K, AU, HAVEN BB ES GER R
SEE5RHDRENARE, BRREERZHERED FHG 5 E:
KRRANAIGIE R D RIERE 6OFIRRIR, BaMARKRSH
FAF, RAMBRDECSEHENERXALZ MDEGSKIX R, M1
BMEARE EDEGSTEKT BN SINRE IARIThRERI KB,

FNEEEERFRRR, EESM, KeEFR REXFHRESNERASER, PFEINARZEZS®E
S5RGBT UZERREE, FEEMSERREM D SBEROREFAHEZR MR H R ERD REME
ARG TRERBANFZESH LB . FFENE AL AN ZEAMMAR T MNESTEF12I0, T
Nature Mental Health. British Journal of Psychiatry < Translational Psychiatry . Schizophrenia Bulletin.
BMC Medicine. Radiology&HATIAFRIE X 137TE (HIE$2T) ; FR(HBREF RRVEHIEIS) (B flEmRl g
RIS IR RERBERRFAZS L BERDRIERRESFTERFERE John Adrian Swee-
ney Memorial Scholarship&&R%,
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Enhancing Public Health with Robust Al:
From Imperfect Medical Data to Real World Solutions

Artificial Intelligence (Al) is reshaping healthcare, particularly
in medical imaging, where its ability to deliver accurate diagnos-
tics and tackle complex clinical problems offers groundbreaking
promise. Yet translating raw data into real-world clinical applica-
tions remains an uphill battle. Medical imaging datasets are often
intricate and varied, riddled with imbalances, limited annota-
tions, and inconsistencies—flaws that can skew Al systems
toward bias or inefficacy. This talk explores actionable solutions
to these hurdles, emphasizing how clinical expertise,
resource-smart learning approaches, and strategies to address
crossing-demographics challenges can strengthen the depend-
ability of Al-driven medical tools.

F ik EERE RS
EAC R

2022FFREFMYIEARZF (University of Liverpool) EF e (BRE) REBLFMUHETELEMR, &
AEE—/BFAIEEIEEE Transactions on Medical Imaging. Medical Image Analysis. Diabetologia.
Cardiovascular Diabetology. ICCV.ECCV.AAAILMICCAIERIFIFMSIN EARIL0RE, HARIENS0R
B. AR IIERE T BIEREMRRSeIFHE (UKR) (REEXKF 2 (UK Royal Society) . REIERESTAR
SHRREFREIE (NHS Foundation Trust) UNREEEES (Welcome Trust) SN MBS 2,

AIZEEfiteFBIIGIEFPEE T

KINR— RIS Rt MR IERMED NS R B
SRS BT R EER, FXE, B HEESHIRBE, 15
ATEEE(A)E S S 0% B S HERUE, FINMRIFEECESE
&5, 8 B B SITRUARBRIRS, MTTRRA RN R
RIFIEE, AR {E R B AR E R G, BDAIZEAE AL E RAT B
SRR S R (F B, SREVMEABOAIR wR 2RI B4, T IRFAIZE
BT %, MTTSEIARBHA IR N ER X R,
SRAYEROEEEE, B ARBE S RNAN. B ERSERE
B, IR SRR B I RS, RIS RE— EFAIK
P VR TS BIIES, B A WAL RERN R (E5IE
18, BT IR AR AR £ A0, N ME (AT BUTHRER S
B THEESHEFBER.
AR A s
fne XIRES

20105 /2013 F LN FEIN KRR EB R, RE L /T F M. 201 TEF T ARUEBIIBET EikiE L
B0L HEEEEMMNEB IR MNEE LGSR IE.2019F8 B RIE, T/ A RHE KEMII#KZITE ST
SRIRE (NCC lab) o EBMR S BRLESHAE S IBE LA ML N EEER . GERMEILE L BEAE
MUBEESETE FNTFMALSE EHELMRREIXMENNA, A BETANSESBERIBE L,
HERIBIRIRCAIAIZ £ IR R, & B L AR BRI R 5. i) -5 N WAERTZEOR AN L E,
NERIB R ITEER TSR M2 e, U—1E/Bfl{E&EENature  Methods. The InnovationZ AT,
NeurlPS.ICML. ICLREHZEF I T FEZFRIEX60RE.
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EFFGAIRIGERER:

MBEARIETREIE 7 RFEBINESEE]

BEALESRERAEEZZGIUENRELE, KEETREF
IEED TR AR AT, TR GAIMREELDS T8
EERENDLBNRMEREDITSY), BRETE A IEENRALE
L, MBM T IMARERFRENABIR, RERHIGRBIUES
BT RBEIATHREMNE B NIRE UL BRI E R B
A, BN EFEBAIMNRA TR BIER TR LB KRR - 23R
ERERIIE: (D) N "BARAT"E"IRRE A" Z BN EERERR;
Q) MEBERAMRS IRARBRENES; 3) ZRSHERS
HRARAKEAMSENER; 1) EXZGAIRKEAEIRP S
5KRE7 o

IR T AEARER
TRIR it AR B

MRAMRETEEMREGAFHR. EZEGEREINHAR, O THDIZEAEREE ST HE
BIRREE (LR o A —/FH—1EE B 1E(Annals of Oncology). {Journal of Clinical Oncology). {Science
Bulletin). (Radiology) ETNRATI A REBIEXNMRAXMRECIEERRBEFNRELT, (EAETE
FTMAZ R ARER PR —FR, ZRIEESTROIEEE BHI.ECR.RSNAZ BB E FRFE AR IUIEIR S, TR
HEEZZGAIMINEARZRS IR,

Al Powered Cardiac Digital Twins for
Personalized Cardiac Arrhythmia Treatment

Cardiovascular diseases (CVDs), recognized by the World
Health Organization as the primary cause of global mortality,
require precise understanding of their structure and pathology
for precision medicine. Cardiac digital twins (CDTs), also known
as virtual heart models, aims to replicate the anatomical and
physiological characteristics of an individual heart. Their ability
to simulate and predict individualized responses to interventions
makes them invaluable tools for advancing precision medicine
and improving patient outcomes in cardiovascular care. This talk
will delve into how to employ powerful Al models and
patient-specific information (cardiac images, ECG, etc), to devel-
op virtual heart models.

FSETAE ) o |

EYMEFTEF M BhEHE

Lei Li is an Assistant Professor at the Department of Biomedical Engineering, National University of
Singapore and Pl of Digital Heart Lab (DHlab). Previously, she was a Lecturer at University of Southamp-
ton and Postdoc at the University of Oxford. She received her PhD degree from the School of Biomedical
Engineering, Shanghai Jiao Tong University in 2021. She is a Board Member of SIG-Cardiac and Women
in MICCAI (WiM). She is also a Guest Associate Editor of IEEE TMI and Area Chair of MICCAI 2024 and
2025. She has been selected as the Rising Star of Women in Engineering by Asian Deans’ Forum 2023
and Featured Women in Science by RSIP Vision. She is organizing Internation Workshop on Digital Twin
for Healthcare (DT4H) in MICCAI 2025. Her research interest is Al for healthcare, specifically focusing on
cardiac digital twins, medical imaging, and multi-modal Al.
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ZEFIIE T IR
& E R S12T LB

ANITEREA) SEFRENEEEIEIOETET ZHMR
R, EZMILT R THRIEREEREINANMENIGKRE X o
FR, IRKREFABEARENATFREEEBEZEMNFZIEZZ KRS
BEMNEREZTER MEEAZIREFZK. EF X4& (AOF,
MEF FEKRESHAHREFENIERF) GRIBRN (FREH.
H&E.RBAN. BN F) MAFERE ERAZE KREF. &R
HFEH) SLHERMNETHERS, #TE52ENTEDNIZ
TEIAHMMBERGNERBITLL, ZP AR TES #MHE
i ET XA GRIENERAF SHETHIER S DTSR, HER
ERIZT AT ART RIKIRKRIRRE, 1§57 7 UEFEEN RO
B 4R T SRS BRI R, BB IRABATEIZI T A NE.

FER
T M s san

REAFHIRAZFEFZFREFZGEL (Ph.D), FERFZRBUHRMMARR B, ERTAREFTE
MEEEREE, PENFREFUFRERNFTER, TETBE AFFLEISEFRENZRETHUE
BB BT RS ARR, LHEAMBESRRIST I MM B SRR UE—@iEE (B575)
fENature Reviews Bioengineering.Nature Communications.Journal of Hepatology.Gut.IEEESCFI.
Medical Image AnalysisESCIGRIATIAZ RILXBORER, ARIEXT “BIMEAR" Z5|FH8000K K (h1E¥
51)  REERNEHK KB EH 1211, EERATH I, HP4ME @I RAR SR ES S mEST 25N, RS
HEZ B R YE K EST ML BB ECIMER EE FDAINE, H 2 a3k B AR — T 2023F R F E
EYEFIREFSERPERHT —FRMNPEEFZSPEEFRFRATER, 2021F R AaRK#ED
—EX IR TERESMATN “EMSEEME BTSITRE) ERTTEH, BREARNFEEZ“EX
FRE R TUIE  EAMRITIERTE RS B LI, FERFHRAKARS ML (STSIH)
ERIEF.

B m B EF EG 2 e
1FEB I — R SR 75 AR

VSR B AEEFRGOEBFRNNAE RIS 2, BLEEHE)
12y7 312, AR EE BV B AR O IR AT, B T EX BRI B AR,
HERBHEZNKED T, BZHIERE T D HER XD R 6
THERAEMRCNATHEEN TN, AIRE EEARAIRITXLEN
B, FUEZEGDE AR, DERT YN R INSTZ R
0w, S EAAE N B R XY SR B o ER AR R Z MK R EL T 75 > HUE
R RIEMEERE . RE, BB ZH A LRI EEEIT“ TR
MOVALBIHEXIE o

NEBARFEYEZTIRERAUNNEREFARR, REXSBASFATTEN LETERREF
AT TB &, T2023FE 1B EBEBTFERComputing AFAB B 211, ILFI R4 R AFEFMRIB  Centrefy
BLrEMRRARLTEEFRENREINEAEFEGLIBFNLA, MEME GO NRIGHKR,
HERFARXIORE, ERLZEARTTMIFIMICCAI; Google Scholar3|AiBid40000k, BIRFERNAIPEEL
EFMICCAI S FTREE, FBEMICCAI/MIDLEME = IS EE
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EFRELLEL
BRIREE BRSNS %

REFIHPBEZEDMNREAPRREREELTERER
IRRE X, BEIGEEDNTZESHEUEREMR EEBANRER
UL S EIRE FFE MR BISEXE P 2 I F R AN S E
SEASEREMUER, WA TET I T2 BENRRBBETZ K
BIEMMEEMA A EERR NGNS ESEM, RN
RN B S RESEMAELR, TR Z R OMIEERWREEESREH
EMHEBIHILY ST AR, RIS T8 B AR SR BRE,
SRR S U0 8 BU BRSE X R 48 BT (S MEBYHI LYo B XYWL 0 &, R4S AEX
o mEEEBRIED IR, SRIEEX SR E TR D EIB]E
MRRHNHGENE, REFEESREFALERBOETE =
ARESHE 7270 1951 R B9 0 ST E ME TR G o R 5T B ER 0 et FROIR AR
EREDE ST RHMNIER G FNRAF R,

N =N
JB.ELUT MBARSETRE%Mk BH5E

FAKRFNBEARFE TRRFREEE, BEESM NS ANKTS B ESMARFARIFKBEEFF
BEETEHEHERKRREREE UTEATERENRMOINIZ VERZRITEES, MHETHEREN
BAERKRRERTE, EFXEGUHEEEFMNREZR 58T /E5ERBANFESTE ITEEAR
EE2MB I TE “BEEN RRERN B FE 8L ERAIME 10/, EIEEE TIP, TMI, TMM, JBHI,
MICCAI, BIBMEFHTIME R 2 W ERXRBHIEXS0RRE, ESIEMSIEX 1R,

SREGES A T EFER
IR 50 S BT SE 2%

MRERESHEESTNTHEREMEEXEERAM, 8112
THERESRG, BRERSTTaRRERGRBRREREERE
HAR, URZ AT B ERERA S MRS B, o,
MENSER M BIEIN T EREEBLS MEAET IR, iR
EICEENE TR KRR XS FERNBRITESILRE
HFE LMEREEST O REMARAT LI fEZRSEFE
RE ZAFHIE, EE ATERERA, RREHIZET . RENTME ST
MIRETNES BRCIFH 7%, EEHMNARESE LEE LT
RAIR, F ARG EETT RMEHMER.

BERAY =
REFETNER 21850 T

EFZEFMUHENNERELHRES N, LARERLUEETEFLER, WRENS (LABEZERKRS
HE—NIEE), FERESRRALSTEAS, TRAEEL, BHERAZELE WAEBEXH EEERSE
BWEFE, ERAZHNBRERBEMEREGHEBIEM, ERABBEATISELIRETFT TENEEFE
BRIRKRIZH . ZESHBEEA TS ERME G AT B 7 ARE. AIHE. MBESBERRZES
ZHLABIBTE S UE—BHIEE LR SCIIEX605RE, BiEScience Advances. npj Digital Mediciness
TRRERT), FRERBANFER 2N BRELEES/EHRRALORTL, UFB1ITHARLURERE#HD

“EHER PEFFHEFEIFARRE,
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ST AR IXENEY
RECTEGEZRDIT G %

R EBMCTREEZ I D ITA T R AR &%, # XY
CT REEIRNETIE FRAREBNTFERMEDR D3IMRKRE
BEREEF AT RERSERREGHAGAE=TAE, 1Y)
ERGEAERNNREBRENEHELS R, KASREMEGER.
HEZEHORRT, £ETIRARGRPHIETEIEZ AR FBREDE
TUFHE, B TRRAIR S THFRE, RHARIEFEGDE
B SMMEGRERIBEIZHNSRZRB, NIaRNABRME—
EMRAZE,

RIS
T £ it ien it

ARIBAFEERRIAT BAESMAT NEFENBRERNDEEATHELIR. TEMNEAIRRE
BREFTERLEMR, BQECTHEERKIZE DT BRI —1F(EH—)/BREESMHEThe Lancet
Digital Health/TMI/MedIA/CVPR/ICML/IJCAI/MICCAIZAZHATIM AN EERFARNILX255, Googles| A
BRES500RK; ERNISHERNINLBAETH. BRK20202FEBREHNER (F5—KAA, £H2/5000+)
Q0226 EBNRTS2ERRASBEFRITUARESINE. 2023F R EEMAZ ALRRR (EEMRTH
A)2024%F|EEE TMINHETRAZENS,

Integrating Domain Knowledge into Medical Image
Registration: From Pairwise to Groupwise Approaches

This presentation will begin by detailing how domain knowl-
edge can be effectively incorporated into neural network archi-
tectures for pairwise medical image registration. | will highlight
how such integration improves the speed, accuracy, and data
efficiency of the registration process, addressing the challenges
posed by large and complex medical datasets.| will then explore
model-driven groupwise registration techniques for atlas
construction. The resulting atlas enables one-shot segmentation,
where a single manual annotation of the template image can be
accurately propagated to individual subjects through the learned
deformations. Building on the estimated atlas geometry and
deformations, | will further introduce a novel statistical shape
modelling strategy that implicitly generates new anatomical
heart shapes. This method maintains exact point-to-point corre-
spondence and prevents mesh folding, while ensuring anatomi-
cal plausibility using diffeomorphic transformations.
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Transactions on Neural Networks and Learning Systems. IEEE Transactions on Computational Imaging
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