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FERFN) BB ySEAESS %, Filan, ° o) GCNGAT B8, i@ B A BB IR ES
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FEASBRE (Missing Modalities): fEIGARSEEEH, WF&FIRE (G EREIT, S
IDRAEHE, BERNRAE) , FLBE TaBr R — M 2 s aS A s, XA
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n, BRTERRE AP RIDAE) |, Al BBR TR EARIEIRE, LUK AR
BERAGEPERN AT R, S NIRRT B IR 50l AN P4 25 1B /R 4,

o HHEZEFEFER (Computational Resource Demands): I|%k & Zx11) 2 1L TR EE - Sk
LR TR ARREAOTEER (AErERE GPU £1) MBRKIIIZRE, XX F ik
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BRRA PR AV EE 7 WL SR 20 B 7 AT RE R BB A% 7,
o IBEERE TIEH (Clinical Integration and Workflow): 4n{i:F Al R 6

\k =] i Y
5. &R

M BN EAT IR PR TARESRER S, A B IR AR R A B2 FAT U, T A 2 180
BN, SR RREA D LA SCHE 4,

PRI IRINSZAFAE, TRH WA AR, BR— N E 2 RS, B, N T
SoNEARRBIR C1RK) , WFIEE rTReMn TOLE B kISR, (R TCReMBIEE
[RA L 2BUE (124) o W, ATAEREEESRERE CR'RK.) , "TRER

PR HON RIS SO, [ REMMYERRIRG AT AEREIE R M) . BEERE
RIS, MU EEIBASHRAIPTRENE C &) - RUIRE R eIk, M

e G 2 S RMEFTRERASENE B, 1ok, @mtERefR (a0 K% Transformer) Xt
WREERM SR (24 reeRE AR RHE FTROMM, MIMSIAFRTHRARA
RIS (&) . XMHE BB BN B E, SESES Al fRETR
SRR T AN 2 05 WA, IR 82— B ANSLAE#h,

TREBE TSRS E AL A im0 = 2Rk A M R R R XS B

Table 2: ZHESEFEIR AR T EH 5B EM R LR (Key Challenges in Multimodal

Medical Data Fusion and Potential Solutions)

R e LTS 5 R WIEMBHRIE | THBE (Key
(Challenge (Specific (Description) N Snippet
Category) Challenge) (Potential References)
Solutions/Mitiga
tion Strategies)
R (Data | PAME RRBSHIRTE | FEA—fuAnge | °
Level) (Heterogeneity) Bt REE. 4y T e s
5 ARE IR . 23k
j(o
FIEZEBIER
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BT
Transformer %
XI55,

RN TS S IR PR & A7 50 TR R AT
(Missing YRS e R 5 R
Modalities) A SR ELL
HLH - (At 44
B BB
&) AR
MZE (GANs)
L,
/NEER TR R FE BRI S TBS; Bl
(Small Datasets) | gymse i B3 5 Smin
R, ZEBAE, 8 nF > IE
NMEHAR,
95 A Al N FHE S RAE4E FREIE RN 4
(Dimensionality e w Bk I e
Imbalance) VS D HLEIEhAS
EREAE RS
P,
BOMER (Model | ATARRENE VSR | LIME, SHAP %
Level) (Interpretability) | s %0, HIRRITE ;
RpskGEG | SRR
£, BB (AT

M, EES A0
fb) 5 RRHE
[*ﬁo
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R A HAE | BRZEDENR | TSR
- . EXFISE S L 2 TATA
#% (Optimal Rt T 205
ALEIER E ; FSERIME
Technique) I«
% (NAS) .
RELCHERT | MERARGEe | BEYEESEE | Bogey s
(System & (Data Privacy & &, et BaFL - [RIAN
Ethical Level) Security) EiEM N2 X .
" B RESH
e B AR
fE4 1k,
S & B mar S E8E IR EER
(Ethical VR AL RS | R G
Considerations)
B, i B R
M 5 FENTIF MY
fCHEE DR
HLH,
TR BRE I B ZeAsil F [ 4 -5
(Computational PN K iRz
Resource 1 2
Demands) iﬂﬁﬂ B
it A=)l
7,
AEMER EEM

B2 A T/ RS

BT B IR RS o A R B il B RIS BASm G 5B, 2T —1
FLENMEL T TORAYBIE 22k, AR R AR SRR SE AR

AR R,

4.1 \EBEERBIZHES Al BTE#H

FERIIR B, Al IR P IR N ] T2 h T PR — 28

SR, B,
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W ZWR SR B BB ORBIHARSTEZ % (X th. CT 3 , AR
B 5B R E AT DEEE (ECG) SiBXEEE (EEG) %Ki, BB S B AN A T Mim
IRSCA (g, SCHER) HHRIBUE B 5, O fEHCRGEIRIBA Pl 1 1% SULER 7 S e e
(KB PALZSEAE, JERBIT . BRIR A0 P2 S5 R T U AT T B sk, X ot R
FA) SRR ZSASTR N 5 R T 53 ZRADAITZE BT T A, {HLHL 328 52 HH LR BRAE,

WX — JU M BFS 7 S RS BRI OIKFE, FEAFTEE ] B AR RS 82— B
b 5 ZAEMELIRAN R, PR RS & B E R B AME G- 1 RN ©, 124N
O FrRIEN), EBRIASRIRMAE SR LN SE R A 4 AR AT [ A R R RME B,
IR FAG F2R B PTREME LA Xy St iy ) BOBME B UM R 28, 45 & SRR F K B Iif
PRI BRAFE N mT RESR Bt S HERROHIT, RUE © e SRS 1A XS T B ASARL R BN
MED AT RS R— MR ENTEOE, (AN S BRSOk T )7k
R ERgRER, XEEERA T REFAEN AR, (HEARIFEREM T2,

T HB-EE], ZEASES Al FEERN T REMIERFIE, X—F e T E R
A e AT R MERY S (AR AR, B RICREIRERESL) |, F—
J5 E MYATh FIH AR KER (F5B& GPU AU &) FiREE S SRR ZemE, BN
LERERS A A SA L R . FlEE B ZRMKBUOCRAVSEIABURZLH), i AL, B
2% (GNNs) #i1 Transformer fAUEG I G- JZ N 3, 2 B (B 2A) EWH#IE R
T 2019 4EH] 2024 4F, R TS Al (RrR R AL ETT PREEFNGT 7 08)  fobFzE 230
IR, O WO SRR T 5T EAEZE R PR A | BEERE ) BOER DL K
TR, NEFEBIEAFRE AR R BOR DR, RERFLFIASSES Al BEZA
JROIE T AR,

4.2 SRS G A BlET

LS Al EDRSRE T, —RIVEMCABRARA) QU2 T AR AR HESN (R

o REFIWGIALEE K: BIRNEZMET (CNNs) (EE A 0 T JURHAG T B RKL
Dy, NMEG T B RS R E SR ER A TR R T H 7, EMEMES (RNNs) M
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HAZR (40 LSTMs, GRUs) NG ZRAABE T IIEPR1C 32 W A BY 250 s =5 SCAR S8 47|
5 R 7, LR AR 7 SN & A RS R RFIER R 7 S 67E T IR STACHE, 2
Ja BT AT USRS R B O AT

o TEEHHLHIE Transformer ARG IN: VEE DAL, FrpliE B HEE L & HAZ O
N Transformer 284, WIS TR A BFRER G T, E1IREE )
S HAR AN [FUE ERIREREN S AR o RO BBV, AR R E K BISR, M
S E A RE, Hm SIS E RS 542 A S, ' fF Transformer 18955
HA MR, IHEEHONBRES MY BRI AT, © NRIEE &
B IHLH RS SRR s KR 5427, ©Fn v R A8 1 Transformer
BRI (4n Swin Transformer) An{rli@3d B =8 SIALEIX S FFAE (4n CT & F
IBPRSCA) HATRLGS, DR RM RN, X — g AR R0 2 > S A 4. LA
KA a ", SRS G U — KK ER,

o EIMEMLE (GNNs) WIRIFH: GNNs NEESEA (AnkK, EAR, &Y. %
. ) BRI E RISGRINE TR T 2RI EITRE® B R AW Eds LiF
1753, R FIERE BT AURME, MMTEZ A, HR BTN, =R
P F A 55 R R I IS °, GNNs (EARRFE R LI SR R A B 2: S %
G ROFTRE, TRAN TR SRR X 5 T R 2

o BHWEH¥3 (Self-supervised Learning) E¥iill4<% (Pre-trained Models) Hy
Fot: £ T EPOURE FETRERIRE A LA SR, B REESEERT T RIR
HUESS (pretext tasks) MKEITCARELIE P22 HRORHER R, RORHIZERE T XS
MREEAROVRR, (EHIEARE B R RO TRINGRERL (AndE K75 F S e 4
ImageNet EFRYIZRAY CNN £, sl K& SCARE R EFIIZRAY BERT %1E S
), ATLGER TR S AP EE N AR E R TS, BERTE TR MER
R ERAE EROVEREFNIZALEES) 3 N, " $2 &) CheXzero it — MNMERIRIE X
W8ty FET B B R SRR, X ARG TE R A TRA E Fim T UIZRR K

FRTR FE 27 SRR AR A T RE,

=
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4.3 RS ER GBS

ET FRAEIS GO, SREASESE Al BFZEES T — RIS RCE, 2
—LEeH AR R

LASHETIMERE (R B IZIESE: K ERLLRIIZERY, (EAMRFMESZE. M
FEFON, 18Y7 SN SRS, R OIR T A S AR SRR i R 98 SO T4k A 22
— S EARRTAGIERE &, 0 ORGSR A, (EHSATE) 97 IWFZEH, &k
91% (88 I) HINIIER REMASTTIE TRESHEE, & MMHA Bikf ©
MFCN R AR i T H S ESRTHEE B T SRS IS, XELWIHRASHS T
TERPRIA RS B T A 70 5Kk,

R EBSEASBURRRARE: WHFEE (AR 2 T8 S HHERI T A AT S A

S, MRIFERGIHEER A RIS H A BAMEF TUARNE,  SUECEIE X R E IR PR D)
R fe LB B AR BIRES 74 3, flan, Ry (B 2B) BoR, fEEARERR
SRGSHIET, "G5 IR R AR E, e B EdE 5m PR,
X RIABFEIEAER R BA = R ME RIS A,

A HLEIE A 2, B RERY T [ABE: Ednfl & BN BN R R) & B RHIE SO
POEY), RIBEEETHRESINmBmIX G, FrplR 12 R M T E LAY
ARG Hh T B SRR A2 ALK T Transformer HOTRRESHIAS 22 AL
SN E Z AN RERD AL S IR ZE 204 &, Xk T i USRI U & 25 RS RIS 4R RE 1 HY
ATt

XHIGPREE L, RIARREAERN AIE MRy B 28500 s B ERER NI iR =, WFZERIE
JR LA M BB ZEIE SR = RO UM AERF R, B ) AN (E X LS 1 Al R RERE B IE MY
M TIRRSEE, XEWAA TR LSS ML, 2Ry, ARt (Hpg
R ERR) , DRI A, ZaVEfe B MIvE,  DUESZIRIR = A Fn
BEX Al RGEEE, TFfARILRERE LR R B F ZRAVIE T TARGREE T 4,

XL LR A IR R IL R 45 T A8 R 5 Al U — IR SR TE R A R B R, RIE

M ASHES (FaESRFEE CNN FHE) LRGSR RS, B2 TELSIIERI R,

&
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W51 T ZHBIREIRA T R RE /)R, XSG R AR # T A 24 (40 Transformer
F1GNN) BYFFRFRLA, SRR R T B EAIIERRIRTE, M — 2 IE TAF5eY
Bk, BEMCEEES S (B0 Tempus BENTERTUILAREE 2) LI XTI PR Fe (b 54
Xk B LI EUET, TR R ER RIS, M T2 U /ey
“TRECRAN”, WXTN TG PTUIAREI Y A Al BFSTROE

F. PR

ELSRASES: Al BRRRETRE,  Hpd AR A = A gt i th A B, — el
EWFRHRE SR, B TRZEES Al B9 B L A SERRI T P Ak AR SS,
w | MHEBI2WT, 18T SR BTN R 2 AT,

g%

H=

1

5

5.1 e K% 4TS Al L5 SR TR

e SOPHIA GENETICS: %A =& 1 Ti# 3 SOPHIA DDM™ (Data-Driven Medicine) -
B SRS EIRAES G0, LHAERRE 7R 2, HOPEA R OHEARTE T X &
KA, BT (RN GIETHRE) | IRRICRAMEY FEIRHITR — 117
. AR LRAER, JERIE Al RLEEATIREERENE, DIAERCHAIAED FIR L, SCRBAS
SyFTRIOT A ISR 2, SOPHIA DDM™ for Multimodal B7Ei@ e # £ O 78 &
VB, IEBARIRE S UHELE ST P51, FoN A 2261052 5 DEEP-Lung-IV [E BRI %2
PEWFSE (BEXT IV IR/ N fitige ) 2 S E R 40 41) - Fn UroPredict TRH  (H-EE'S
FEFZEMEE SR, FIHESSHEREIETON' S 2 A X)) 2, XRIZAFE®D H
PANER, PSR A HE ) N T Ipsa i 2o Fnlid R TN,

o IQVIA: 1R —FRERMER A BFFSUIARSBIREEDE, IQVIA R AEEIRF T
(human data science) 5-HAEIGKIF R T RMEE S, FIMZESEIZ Al
BARHENFE UM RN A 2, RIRER 2k TH BARZHS Al SRR HYEHE B
PR (4n 26 Jeikipial) o, (AHARMLFE SR RSS, ERE ERS. B 5 FiEkE
iR J7 %, LAM HAE PR IR B Uiy &4 (B14n5- Sarah Cannon #IFSERTHY & 11
B), HEER T HX SIS HIREE S 5N HRE S, 2 e S Al IEAEMIZ IR

&



B2 3y
1 Medical and Engineering Innovators

BT EL AN HHEEET T, X5 IQVIA HUSTEEEEYS. IQVIA )
RWSHAEERY], 7S Al ATRERESRIHET IS, BRITIEMZ Y 24 5%
£,

e Tempus Al: Tempus Al LUK, SRENSHSEEEAZ LRST), &
DITHEDN Al LEXGUEE S ThAN A v, HBAR R PR el &g 4000 5 S:0F7EICR,
A TIRREDE, EREREAMYE (UE2/E TAMEZANF) | Hesdes Y, &
T IHHEEZE, Tempus HEH T “Fuses”InH, BEFH LM (foundation
model) JF& Al IXZNHIZIr, TS FFOMALRY,  LISEII e B L SRS 1P 21
Ak, HLoop” Fr Tk Tl B & B S FUESE (RWD) | AW
CRISPR TR, MNiERIsaiay7 Frdl sl i R IWFNSRIE “, Tempus A SE BT I i e
R T AR E SR DI SRS BIR A, ML ZE IR R B9 Al
M REIA R,

o PathAl: PathAl TETF Al HRRN A FRELAOUR, HEZ L AlSighte:— /=
Ji AR B8 B MG BN HE AR 542 2, PathAl A IFA M T idyEta
W, BRFEA (AHEESESA ARG QMAI 50K 2) FESSH Al Fik,
E MR G- Precision for Medicine A& 1E, fF Al BE DT BB AEMIR S &N,
22 B AW o RnIE RIS RS RS S L E g 5 IR R 5 7 2R,
MEeR XY H IR LR AN FRIBRAR 2, XL T DUOCRE S (I RUIAR, B4
[ AR EE G oo AT 3 B O s LSRR

e Google (Alphabet): 1EAFH 7 E 3L, Google Hiimid HAEREERM (Google Health) Fn
LITHEEA (Google Cloud) RMRAT R ARASEST Al, HHEHA) MedGemma /& —
ANTH 8] [ 57 PR TUSE JT i Al AL i Gemma 3n M2 & XS B sl iR &R %
FZSHERY, RIERAAFISERME 2, HfF &) AMIE (Advanced Medical Intelligence
Agent) I H BE@NTHEARIIDIE 25 BRSO 1Z T IE 2%, Google Cloud gt
R =T R 2 2 G- MR P ERA MR T e, ASBASEIREIE B Al B
FUTF R PR BEIERIR S SR 4 BXAE T RBURH AR R AR Al e =1 5
HEeImE, mESFX-EWIEzEET,

9
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¢ Inka Health (Onco-Innovations Limited): Inka Health & T PROmAI (Predicting

Oncology Outcomes using Multimodal Al) BX8, B7EBKAHIZSAFE], FARHMFIEL
IR FER, LR Al B TONATFE T AR 5, =B HE A0 B R 2 JF &R
MERERE & S R IR R I BdE (WEm 1. R, IRREZMES) /Y
T—CAL T, DR S B 7 TN RO e e, BT TR wT BRI DL K -
BB ECRAFSME B, H B A/ SynoGraph “EEHEFRFAH Al SR B0 K SLHERT 7 AR Sk
ST SRS R, PROmAI B BR FOBCEUARTI [l 47 WAL R R X 2245578 Al 725
A (anbdye)  Primle kiR — Mg 7,

5.2 7ERMEY:, N, BB A% TR RAN A

oA VR SRER DA N B TIZ AORTE R, ELAE S R A A oy SR A T BARBI R I 5

o [0JE%: (Oncology): XL A Al NI e ATEBRFER AR U2 —,  NHVERERTE &
TMEIER RETRE 5120, R oM 55, 1677 RN (X 5eEiasr . 1k
TTRIRCRL) SO, B AR MBENAL, BIELH AT TT 7 RHEE S AR E B 4,
filhn, SOPHIA GENETICS %) DEEP-Lung-IV #f%tfn UroPredict i+##% 2, Tempus
ff) Fuses I H 2, LK% Inka Health ) PROmAI BXEE 3, #RfFAtg /B HoB% 0 N A

. FERERY S BT VRN & SRV H 0 SRS B E o A O BRAREU 3

o % (Radiology): ZH57AS Al IEAE R IE A8 WIRISE 50, 1@ RS CT.
MRI, X $48e, 85 LR BHR B O R E G 8 G IRR IS, SER=ER, LKA
5 BEIEGEAR, Al e SR RS HERYIR L B shiQ 5581, RBRME£ER], BN
SR, VIR AGIRE AR S, T RRRIFEH, TR R, AR IR
TEEAEAO SRS E AT H 485517, PathAl 7EECTRERRAAE Al 5RO 2 g
— BRI,

o Z¥HfF & (Drug Development): Z 4 78EdEm 0 ARz &3, ALK I T
FsEEg e AL TR R TR °, @AW o451, fERALEI. 7E4h
Fsh R vh g SRR EE . DURAE MRIGRIE S H AR (B RS 2 P
), Al ATRUE A SHIR AINETE R 29, TSR ZSMRI R EaE, TRIEX ke

=
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BFEWREATREA B, B RIMOA AT R,

IR 55 <2 4% - B W5 (Clinical Decision Support and Patient Monitoring): Al 5%
GURILGEE G KA fRREIR S, RERIPN. ZREE RS (LIS) Fies rfhE
IDR (EHR) MUSERISAASEIE (nAmifE, RER, IEshids, MEiRE, &
FEEMCABMAREEER) |, NIERE ARSI AR SRR R |, X
FERMERPE (CU) | 18Mp (AbERp . mifE, bR &P LU R
IR LA EE, AR TSEIE 5, EESRRERIE,

5.3 BT IRl &

SRTSESTY Al JUROpa WA G I e sy, T2

R AIARSS (PaaS): /MRt — MR TBIE g, EH. S EIREE . Al R
R R G TR YA, fEERL, AFEHUEHIZS5 AR, 40 SOPHIA
DDM™, Tempus 895740, PathAl #) AlSight®,

BRAERNARSS (SaaS): 1 A& £ Xt Fr i e PR O] sl TARFRERY Al N2 7 el S AR
], LOTEREOF rTiy AR ARSS, Bl TheE e WRNZ ki BiE, biiekial
M5y LR,

BARWENHAERARSS: WA KL, SR ESASEmRERN W (40 Tempus,
IQVIA) , AIRUEE T HEBAREZ = ootrae /i, NHIZ9 A TR A& R TR 42,
AT AU SR AR PR o 3R SR AR SR 0 i iR A5 i B IR 35

EVERF R BRI Al AR GHIZ5EW, BT SR AF 8RR E B A 1E, LFEIFA
RS TH. 187 FREEFT A, IR AR, R s & o ks
TSI W ETHR,

AR, EEKEST Al 1D, FrplRi M E REIRS TSRS Al Ao Hih, M
TR R KASH, W AR OFTRHEETT RFETR, Al SRR, [Ef7
Bz A 48 8 LU A EBUR XS R 7 QU AR BOR SR, IpRasE, M R GU0
(InB7RZHERRIT) M 5 B 22U, (RHXS S 4 2 (5 B i 97K,

@
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LR 2 S Al R B T K SR R,

ST, U P A i Im Bk, e ARE AR H A B T SR AR R A Y A B LR R
RAENRPRIDUE A BATN & 28 R 7 B BOPR e L RN AR RO DL Anfarist Al i
RITRAREREIAT B 2R EST IT SRGRIRKR TAEARS, FFafoR AR EIIm R = A1)
J IR R IR

FEBES LRI, — AMERETER IS R AR ARRT 1 BT, B TR Ak o % bk
Gl R B4 RE I 82, 5 Tempus BB/ *, I KIH AMIAE TR0 &

TATFRIBRMEA RIS S BAEIRE, HORA . VR RIS RN B2 T 300115
[HFY Al B ROPERERIIZ (L AE ), T ARBAOBTRAES S FRRME (IR, /)
EAEKRE (HIZSAT) | TS PRI (OO R X AT (EhEskBlt)
AR SR, T R, Tm— NSRS > HBLAT -> P ->
IR E R, AR e — RESENILK, TN ER AR RE KR 4
B2, DRI K T LI AR IV A A A FL R L BB AT B 0 S S e

FT, b RAE TF R TR S RIS P 2 SR 5, Tempus {530 B b 251,

SRR 4 I T S RS S0 T B, LA B AR M ATEEROTATT 228

21, BRI T BOR SRR % SRR R,

TRBEE T EETY Al FUBRRER B SRS BRI K HAH RS B

Table 3: Efr Al IS AR RHIER (Overview of Industrialization Cases
for Multimodal Technology in Medical Al)

LW/FE FESHEASHEA/ | FEESNAT | HUERE S XS5 (Key
(Company/Platf | iz & (Key 1% (Primary (Business Model 2n:cppet
orm) Multimodal Application Aspects) eferences)
Technologies/Fo | Areasin
cus) Medicine)

e



.%}_g&

®
[

Medical and Engineering Innovators

SLOlFIN BALNA, ¥ | BEERse o | PaaS & fFE 12
GENETICS i~ . i
(SOPHiA DDM™ {%\ |III%\ EEF% NSCLC\ \%
for Multimodal) FHAE Al IKF #E) | OREHERE
WscE A, AR | e
Wefl, FRMkE
);IFEO
IQVIA LS NS SN I EAR 3G AL Paa$, SaaS, %k 13
HERHEIRTIR EPE ERSG. PEIREIRSS, & 1F
WK ; =ik il BEX R,
TR ; K i RAT SRR,
HE.
Tempus Al RIEASH | W efeys | PaaS ZuRRz |
F , L A =
vy Lo, wE Gk, & | = muws, | B AL
K. B PERE I,

Al LR 5 4
AR,

PathAl Al BE R | S, fogg | PaaS SaaS, & |
(AISight®) BIRRIR E | e, guem | FIR

EIBBEWTE | s iekitte/s

MERk o

@MA) ;g | PEASIT

FERIL,
Google BT AR | ETTRAR PaaS (Google ‘
MedGemma, Cloud), £/
i&aemma AN | DERR 1B ﬁ;é*ﬁ .

Bl o

B | BUTRE
BN LA n
A,

TN, 258t
EO
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Inka Health HAESTRE | o TG BREA AR, h
EPRO'“A.' GRS s | %5 MEEE | Paas
onsortium,
S T B RIS (SynoGraph),
&, R A | A
[ S HE T,

N, BESRE

6.1 X Y RAFZEF0 N A B 45

SN B AR R - BRAR T BE T RN 2 AT N L R i L& R O BinG J5 1)
Z—, BmEEAKARG, ERAY, WRIER, RERE. ARG SRR S
R, 28 Al SR EEHEN BF EHRRIUE R IR 9., FEUHER R SAIIA
. WAMEEFRIEN, R TEANEBSOIIT L, SRS RIBIERTHERIZ BT
HERE ChHREE R mah) | RIERANERE DB SMETN, HSMEL
1677 77 AR L RN S 29 &N G- 7 & 5751, ¥R A B Fn B KA M
ME.

UH

FERRRH, LRSS DR Tk SR ES AL, Rl ZEME/ME (GNNs)

TEAE LIS SRIRB) B 2RISR NHERERE /), LM Transformer e/ 5g 1 B 1 B

FEFIPE R B R BURD | R 30E BT R R, BV BRI AL & SRS I 2R A ™
RArHFldm, XU G RALAMEZS (R, i, B RIRARE) MES, 1E
AR N AR TG T NS EERIRCR,

NI, RERRER, ZEAES Al FARDHEIMES ko, BdaRmm) st
PRASERIG, /IMFAIOIRR, 4 B Al DL R B A A BT e S 100 R, p Sl 29 A A5
PERERIIZALAE ), BIRRMEAY AT ARRRIE R . SBIEATHET LU R R & SR IS ZE £ IR
R, HUBRE] T HAENRPR SR T rIE R FHHE ™, Sk, R GEBLR R EHE R AL AL
2, FismW, SHRFE. WERERFRUL GIAET ACRAEREFOR, HERE
I ARREA R, W FFERA RIS,

&
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fEFE AL T, RERVEEMNCIRILE —H T T 2ESEST Al ffR 5 2 el A
Bk, ENTdE MRS ESEIRE, FREM Al EafmREE, RIRHE AR
Bpfa~r. B, WBLSE. BOMT A S U SERR R RN PR L e Ak, ARSI, (EA
e S SR UE AN IR RS2 55 07 i 5 i,

6.2 RKREBITH, ETERBRKEN

KK, SRASE TS 5 EAR TUCRHE e IR A PRECAY LAt b, ailE BARE, &
 H 5 TImIR R R 7 R SR,

e

il
e

B R ) AR AR R BN

o TR Al (Explainable Al, XAl): A& B AT 5 7% B BE T Al S R ME RO S 7S, fifi G
PR FRREB IR AR BRAR . WIEFE(T, ERTHIRREEZ R R, XA &
R AT IR ZRN), B4 A A AR e B AR R R,

o [RIEHEWT (Causal Inference): ALY At Rl = 222 SRR M, BRERFNG | K FLHE
WrRE /), AR AMBBRARZIR A A& AL AL N RIK 3R 3 45 Jm i L SR im LA M IR T
TINAHISERRAL R, © H & Inka Health 79 SynoGraph VA EESIRAIH Al IXzhid
KR HEMRT, XARF T —AHEERY T,

o HIWE. BWEEXRWESS: FH— DI N XL AR TS A 20 R EoR AR 855
MREEARN)FSVER, DAEMRNT 553 B AR AN TARIERRRR, Feal B 1E =B A
SCASE UK,

o BXIFEIIGIRAIRRUTH: £ RIPEH BIRRAF S EM BRI FTTE T, S23
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1. Comprehensive Review of Multimodal Medical Data Analysis: Open Issues and
Future Research Directions - Acta Informatica Pragensia, 6. 11, 2025,
https://aip.vse.cz/pdfs/aip/2022/03/09.pdf

2. (PDF) Comprehensive Review of Multimodal Medical Data Analysis ..., 6. 11,

2025,
https://www.researchgate.net/publication/366601357 Comprehensive Review o
f Multimodal Medical Data Analysis Open Issues and Future Research Directi
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Advancements in Medical Radiology Through Multimodal Machine Learning: A
Comprehensive Overview - PMC, 6. 11, 2025,
https://pmc.ncbi.nim.nih.gov/articles/PMC12108733/

Multimodal Al: Revolutionising the Healthcare Industry, 6. 11, 2025,
https://www.octopusintelligence.com/what-are-the-most-promising-
applications-of-multimodal-ai-in-healthcare/

A systematic review of challenges and proposed solutions in modeling
multimodal data, 6. 11, 2025, https://arxiv.org/html/2505.06945v1

A systematic review of challenges and proposed solutions in modeling
multimodal data - arXiv, 6. 11, 2025, https://arxiv.org/pdf/2505.06945

The Role of Al'in Hospitals and Clinics: Transforming Healthcare in the 21st
Century - PMC, 6. 11,2025, https://pmc.ncbi.nim.nih.gov/articles/PMC11047988/
BT BREE WSS EBAR R & FEE R 2 W G e R TN o .., 6. 11,
2025, https://www.ebiotrade.com/newsf/2025-5/20250522115925959.htm
AMFGNN: an adaptive multi-view fusion graph neural network ..., 6. 11, 2025,
https://pmc.ncbi.nim.nih.gov/articles/PMC12066569/

Is Multimodal Better? A Systematic Review of Multimodal versus ..., 6. 11, 2025,
https://www.medrxiv.org/content/10.1101/2025.03.12.25322656v1.full
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SOPHIA DDM™ for Multimodal - SOPHIA GENETICS, 6. 11, 2025,
https://www.sophiagenetics.com/sophia-ddm-for-multimodal/

Inka Health Launches Global Al-Oncology Consortium to Advance ..., 6. 11,

2025, https://trial.medpath.com/news/655d43ab7d111ffe/inka-health-launches-
global-ai-oncology-consortium-to-advance-predictive-cancer-research

. Tempus Introduces Loop, an Al-Powered Target Discovery and Validation

Platform, 6. 11, 2025, https://www.tempus.com/news/tempus-introduces-loop-
an-ai-powered-target-discovery-and-validation-platform/

MedMimic: A Physician-Inspired Multimodal Fusion Framework for Early
Diagnosing Fever of Unknown Origin - arXiv, 6. 11, 2025,
https://arxiv.org/html|/2502.04794v1

Medical Heterogeneous Graph Transformer for Disease Diagnosis - Engineering
Letters, 6. 11, 2025,
https://www.engineeringletters.com/issues v32/issue 12/EL 32 12 11.pdf

The future of multimodal artificial intelligence models for integrating imaging and
clinical metadata - Diagnostic and Interventional Radiology, 6. 11, 2025,
https://dirjournal.org/pdf/beb8919b-f013-4eal1-b1c8-

40332e840fel/articles/dir.2024.242631/DIR-2024-242631-AYDA.pdf

A multi-modal deep learning solution for precise pneumonia diagnosis: the
PneumoFusion-Net model - PMC, 6. 11, 2025,
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https://pmc.ncbi.nim.nih.gov/articles/PMC11937601/

MULTIMODAL LARGE LANGUAGE MODELS FOR AUTOMATED DIAGNOSIS AND
CLINICAL DECISION SUPPORT, 6. 11, 2025,
https://aircconline.com/csit/papers/vol15/csit150515.pdf

Multimodal Data Fusion for Bioinformatics Artificial Intelligence 9781394269938,
6.11, 2025, https://dokumen.pub/multimodal-data-fusion-for-bioinformatics-
artificial-intelligence-9781394269938.nhtml

Tempus Introduces Fuses, A Program Designed to Transform ..., 6. 11, 2025,
https://investors.tempus.com/news-releases/news-release-details/tempus-
introduces-fuses-program-designed-transform-therapeutic

Al Driven Healthcare: Leveraging Multimodal Data for Precision Health - IQVIA, 6.
11,2025, https://www.igvia.com/locations/middle-east-and-
africa/blogs/2025/04/ai-driven-healthcare-leveraging-multimodal-data-for-
precision-health

PathAl Showcases Al-Powered Pathology Innovations at the United States, 6. 11,
2025, https://www.pathai.com/resources/pathai-showcases-ai-powered-
pathology-innovations-at-the-united-states-and-canadian-academy-of-
pathology-uscap-114th-annual-meeting/

Precision for Medicine and PathAl Announce Strategic Collaboration ..., 6. 11,
2025, https://www.prnewswire.com/news-releases/precision-for-medicine-
and-pathai-announce-strategic-collaboration-to-advance-ai-powered-clinical-
trial-services-and-biospecimen-products-302438551.ntml

Multimodal Intelligence Surges: From Al Assistants to Precision Medicine and
Global Logistics, 6. 11, 2025,
https://www.geekynews.org/?newsletter=multimodal

1.1,1970, https.igvia.com/locations/middle-east-and-africa/blogs/2025/04/ai-
driven-healthcare-leveraging-multimodal-data-for-precision-health
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