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Abstract: Artificial intelligence (Al) is crucial in the field of medical imaging, thereby garnering significant attention.
Medical imaging modalities widely used in clinical practice include magnetic resonance imaging (MRI) , computed tomog-
raphy (CT), positron emission tomography (PET), X-ray, and ultrasound, providing complementary information. Al tech-
nologies excel in mining image information and characterizing advanced features, driving constant innovation in core algo-
rithms for applications such as disease detection, diagnosis, and treatment. This study systematically examines the current
status, primary methods, and advancements of medical imaging Al, providing a thorough analysis and summary of its per-
formance in real medical settings. The review begins by analyzing the key Al algorithms used in medical imaging, encom-

passing mapping, detection, segmentation, and classification models, detailing their applications and progress in the
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field. Despite considerable research being applied sporadically within specific areas of medical imaging without substantial
overall clinical workflow enhancements, this review emphasizes the concepts of full-stack and full-spectrum innovations in
introducing disruptive innovations and improvements to clinical workflows. The “full-stack” approach is dedicated to the
development of medical imaging Al covering the entire process of pre-imaging, imaging, post-imaging, and functional
assessment to improve imaging quality and diagnostic accuracy. In the pre-imaging phase, Al can intelligently handle posi-
tioning procedures, localization adjustments, and dose modulation. During imaging, Al reconstruction technology aids in
generating fast and low-dose medical images. Post-imaging, Al-based quality control prevents image quality degradation,
whereas in functional evaluation, Al-based detection and segmentation help identify abnormalities. In addition, Al-based
classification supports disease diagnosis and treatment decisions, whereas Al-based registration technologies facilitate
follow-up and disease progression monitoring. This review focuses on recent advancements in Al-based reconstruction for
fast MRI, low-dose CT, and fast PET scenarios, with the goal of improving image quality, accelerating scanning pro-
cesses, reducing noise and artifacts while preserving the detailed structure of the lesion, and amplifying lesion contrast.
Notably, functional assessment is critical for the full course of disease management by aiding at-risk identification, diagno-
sis, molecular subtyping, treatment planning, and prognostic evaluation. We anticipate that Al technologies can be inte-
grated into the existing clinical workflow to enable full-stack analysis of a specific disease, improving patient outcomes and
alleviating radiologists’ workloads. The “full-spectrum” approach offers a different perspective by encompassing multiple
imaging modalities supported by various imaging devices to accurately diagnose diseases independently or in combination
using complementary modalities. It also broadens the application of Al to diverse diseases or body parts with the aim of
diagnosing multiple conditions in a single scan for assessing structural and functional abnormalities throughout the body.
Full spectrum aims to improve healthcare by providing comprehensive diagnostic capabilities using advanced Al technol-
ogy, to enable doctors to better understand a wide range of diseases and provide personalized medical diagnoses for differ-
ent patient profiles. Drawing inspiration from the concepts of full stack and full spectrum, this review outlines several Al
applications in real-world healthcare settings, focusing on one-stop diagnostics and management strategies for stroke, lung
cancer, and cardiovascular diseases. Stroke management initiatives encompass solutions for hemorrhagic and ischemic
strokes, risk factor identification and management, and intelligent diagnostic protocols. The paper further explores Al
approaches to lung cancer prevention and treatment, spanning early screening, target reconstruction, quantitative charac-
teristic analysis, risk assessment, three-dimensional preoperative planning, follow-up evaluations, and structured report
generation. Moreover, the review elaborates on the comprehensive cardiovascular Al process involving precise coronary
artery imaging techniques, intelligent early screening for calcification scoring, three-dimensional analysis to aid diagnosis,
and exploration into other cardiac conditions. Notably, a series of Al-based software has been developed to broaden the
scope of Al interventions in the existing clinical workflow. In the context of the growing development of precision medicine,
Al shows great potential in integrating multiple data streams into a powerful diagnostic or predictive system spanning
radiomics, pathomics, and genomics, which is expected to accelerate the achievement of management goals that are truly
tailored to patients. The emergence and rapid development of generative Al technologies and large language models will
lead to a series of innovative applications of generative Al, including scenarios such as interactive report interpretation,
medical and health consulting, and smart operating rooms. The paper concludes by summarizing the current research status
and outlining future development directions for medical imaging Al while providing a thorough review and analysis of perti-
nent literature, serving as a valuable reference for future research endeavors. We anticipate multidisciplinary cross-
collaboration to promote high-quality clinical research, technological innovation, and software development, and expand
new application scenarios for medical Al. By leveraging full-stack and full-spectrum thinking and customized assembly of
Al technology, its reach progressively extends across the full spectrum of clinical applications, imaging modalities, and
disease types.
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puted tomography, CT) . 3:4R Bif% (magnetic reso-
nance imaging, MRI) Fl1E H 5 & ST W2 48 (posi-
tron emission tomography , PET) %, 2152442 2 I
PRSI B BT o3, BE 27 AR B OAR B Y
& W RETRLR R PSS RS AR E 2R
HEME

BEAE B 9 HE 2L 5 BT FOR B e, AR A
AR ANWr I . N T8 B8 (artificial intelli-
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HIRE R 3 JERIAY
1.1 AIBRGTREY

AT SRR 208 HI T CT \MRIFI PET 455213
TR P e 38 A g o JRC R e, AR AR ) S
e CT A4 A 48 5] e A B 20 o ] AT ik
SRR AR BT (0 52 e R T S G AT RAL
AR ST AL G AR T ANME LA S 0 e 1 J5T AR 4 ST
R B e AR B4, RIS CT MR M s s
RIS AT CT R A 18] 3 BE 3 B AR CT
PR A W 7 T 835 0 IR DA B 4 i CT A i A o i)
255 RIS T i3 W (Wang 45, 2020) . FI %
FH A 25 W 4% (convolutional neural network, CNN) 7%t
R BERFIESRIRGE Ty, © B3 7 WS CT
P A5l 1 i 281 s DO 246 #5580, ) 7 o I 5] 3 CT &
B AR TG T BRI A1 R0 2 4 52 P e ) o S
e A5 H A Bl R 2R AT 12 W A TY (Adler F Oktem,
2018) . HET CNNBEAL & e i P FP 2R ALY CT K&
AR, R T MG S5 A B R 25, gk
7% Y FA A g A R 28 ) 2% (residual encoder-decoder
convolutional neural network, RED-CNN) (Chen 45 ,
2017) FARRNETTIE ; ) — Fh 2 NP B T I iy
F18 3 21 3 ) 2%, BE 6% A3 5% Kt AR U IR iR 5
R R A HE I T RIE L U A 8728 3 (automated
transform by manifold approximation, AUTOMAP)
(Zhu %5 ,2018) K& T 4% 52 %46 H 4 CT 521 (intelli-
gent CT network ,iCT-Net) 515 (Li 55%,2019¢) %% .

I AT WG EALH2 TH MRI 5 5ok SR 5 R
TR O ORI AR R AR GE R MRIPRE UG A
A IFAT UGN s 4 B T B Gl R E SO
WEVER DU, TR 27 > BRG] A 1Y
BARAEAXT 2 2] b () i (R ORI S8, BT
TRBE“F ) 1) MRI PR o R K e £ A WA~ I
[r] < B8 9K Sl FIASE R AR 2y . B8 9K 8 J7 v 1
B R 2 W 25, 0 U-Net 2B B 3T 9 25 (genera-
tive adversarial network, GAN) I fif ¥ #ff & W %%
(recurrent neural network , RNN) , 27 > %y A K45 1%
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TR T 5308 ) A A o, SR T o) >R B
150 R I 285 DA, ] 28 A 8 B (Dai 2, 2017) Al
AN K M 46 (Hu 55, 2018) , LABE T AT S AR Y (1)~
AIRET) o BRI AR 27 ~) O 125 LA 2R M i A A5
B JER , 1 SE N R A A 55 A A R E YA
Heraliet, 8% )5 SR g ki e A ) i, 49 an 22
77 8] 3 ¥~ 1 (alternating direction method of multipli-
ers, ADMM) (& A48 B {E 5775 (iterative shrinkage-
thresholding algorithm, ISTA ) LA K& J5i 4 — X 35 %
(primal dual, PD) &5, SRAGHIY (1 LA HTD B, iX
LKA PR RS B A 28 5, Tl DI ke 22
W0 28 ok 2 2] SV R I S RO S B (Yang 55, 2016) o

PET 255 75 B0 ] S e AR [ 2H L AR
Ao BRI RS AT AR O 5 AL AT R AT AT A A
5 , DS R) FH AT R S ASE 78 2 o) IR0 PET R1R 5 v
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o T AR B £ 5 7 A v R PRIAR , TR s/ e S5
S R ORR EMR BT i . PET BUR g 07 ik £ 257
AT K A AT T 5 (Matej 45, 2016) A% 4 5 2
(Shepp #l Vardi, 1982) . fif i35 )7 4 {1 B 4224
SRR S B UG A, AN 2 M R R AR T 1k
171726 AR E 0y 2 W8 8 g M P B A B A AR A
L 2 UCGR AR BURE, AT B TS B, e
K AL AR — I B2 45 KAk J7 ¥ (maximum likelihood
expectation maximization, ML-EM) f1 A Fr T4 —1
1 it KA 777 (ordered subset expectation maximiza-
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O3B 5 AR e, Herh i — 3 N AR U R P Y
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SR L o A G I B SR 8 R BURREE L L AR ik 2
100% 4G H 3R, AT RERE AT T IS B ALK
W) A5E 7Y 1 55 X 38 A B A 28 ) 2% (region CNN, R-
CNN) HAR A Fast R-CNN AR I F 5508 f
{37 ) Mask R-CNN %, X SEHE M2 078 T4
TR 225 0 265 A fi B P 5 A8 TR S22 R A, 3 o G DM AE R
B0 1T BE A5 28 X 8, SR 38 3 53 28 19 2% 0 S AL IXC
SRAFEAT IR JF RS AR LA i b A6 D0 A 1

LU A8 G I A 5], Li 25 N (2019a) 42 Hy —Ff

BB 2 )2 AR Rl 5 27 2] 2% IZ M 248 B T 2 i
R 228 ) 225, T8 5 R . W B >0 SR R 48 5 e B )
R HERA P o 3 A —T0U T il 38 b e AL A, 00 A6 7
WF ¢ 42 B B 51 3 TR E 2 ) 70 ] (cross-
modality educed deep learning segmentation, CMEDL )
(Jue 25,2019) , i 0 BRI A AR 19 A 3 A AL
ALSEELT CT 5 MRUBEARAERHAEZ A L& H T
it S e A ARG o O T R 4 Y (Xiao 55, 2021) FI
W B B AT (Meng 55 ,2021) (9 ALK IR RY , BF 58 % T
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BReR T BRSSO AR -4 CT MG AT
DX TR AL o FE— T 10> Pl 16 239 44 18
HI )z 2 i b, PANDA EEL T s B 14
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718 1 AL DUASE R 7 Jifrfgg S S AGH I v 4 e 4 1
1.3 Al B3
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PEASFBEDT A AL IR . 23 FI A ISR X ST 45 A
TR E LA B S 540 L) K i S A 4
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G803 E L S AT . AR SR A B o AT HE R
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FLESROO A B2 R A T RS BE AR T

U-Net [0 26 #8075 B= 27 B8 53 BIAE 55 b s T
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A (2019) 4 H —T9UHE T2 B = ~J ) 28 B F 5 1z 1
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J7 71 K] W 2% (radiotherapy treatment planning, RTP-
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PERER
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JEUR o0 1o BURHERR T . Barthel 25 A (2019) KT
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FFRWEM, BT R, (M)A L K
* T — R %) HE LT (Kurtz 55 , 2019 1 Wan 55 ,
2019) , ZGe4aE T —Fh 44 9k 1a FU5 734 (longitu-
dinal prognostication) ¥ 75 ¥ , i 2 XF {6 97 | FlYA
I R BRI AR LB e DR A5 S E AT I TP 37 23 #
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T TG T i P A R i 72 (diabetic retinopa-
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FT T A4 A e AL 2 AR A T2 W i R B B
Ko TEN RSP FRE A v, %o 11 oo JIE 2 1)
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BUF AN AL FE A& T R B i s o e Lok
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H BT ATEARBIEFE RN ] TAE 7 SR B2 2 5
PR FRT 1 R EE AR b 6 e R AR 3t i R B
AT . B 4R (full stack) A1 4§ (full spec-
trum) 1Y A B2 ATEORZH & 01 B ROk, A3 41 i
(Karanam %5, 2020) .34 7 (Liao 45 ,2023) . A )5
(Shi % ,2022b ) 42 Ui B2 A B 58 R & B2 2% 515 ALEL
AL LB R TAER R o Uk i . R4l 2R
FHH AR L PR 2R SR, AR 2 kR A Y
SRS TR T R — T A S
PRl RS A, S Ak A i R 4R Y DG HETE T4
JIA B ATE AR PREAL LA A T B2 AL, 7T LU X
AN T B4 PR TR HE A 7 A AL G, 52 30 7 it 1) b
TFE SR .
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B AEEG TR USRI T e, B
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SR FH 3D 37 2 A3t B R0 DO A% A 7R M A 15 s R B A
#R AV (Karanam 45, 2020) | F 4 v [ A0 28, I8
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DRI, CTR % T EBETIRH
T CT G H A, F R AT e S A5 760 g e 7 700 o e 5
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1) 18 SO R e 7 e R g AR s MR BE A BT
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RGBSR e ) BUR E g fE I e R iR
28 SR ZE A, SE BB D S A e, B
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FARFIHE PET 4% 4% A (Shepp 1 Vardi, 1982) , 5T
H 30 R SCHEmS R CNN B RL AT DL 43 A7)
PET FEUE Al 55 1F 5 700 5 19 PET BI&, 76 B AIG R
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EMAS , WE AT 22BN BB YME. FXx5E
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(7 i SRR T 22 R IE RAT R S PR E
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AR, ALF R AR B 7 5% 15 E 40k 4 5 R nl
BARMIEH . R H AR A &5 2=t
FR G UR B R R PE S S 0 R i i
S B A AR L M, S T = Y Y
o, Ve ] WAL T e e sl 3k . T R
2% AT 4% AR AE CT . MRI 2 PET 5214 5 2 (19 1 ) & I
B
3.1 ANIEHREMRRIGHIR AMER

MRIAE Ry — Bl af B AR 1 AR R AR B
EUA @ W O S R 23 bR AR5, Bz R
HTIRREFIZW . T MR AUS 75 Z 401 2 R Gt
W R o B A VB SR A 5 At A% T ik
X2k (CTAHLY , MR BT B SR AR B[R], S B4
SRR HLG) P= iz sh i . el F A MRT () KR
AR 7 G B A ] B S T B R AR
M R DR I R E A, 2 MR U I 58 $A0

YT MR A s 451 4 3 S0 2ok % K 23 [a] ) B
SRAESEIN, MR 25 2 R R A S L, 3 B A R R A 2
SRS, SRS . EFXT IR, T
B 9147 8018 77 15 (Pruessmann 5, 1999 Gris-
wold 55 ,2002) FIIFAT AR 5 Fe i AR 25 G 1) iR
75 ¥ (Liang %5 , 2009; Otazo %5, 2010) . 1 # 18 i ff
FH 2 26 PR BLER JBL R A, R FH 2 2 B R PRI T A

TR KRB AT A 7 5 A1, S MR R Y
IR . )5 T MR BRI B g fE v, R MR S
A —— S A 4G 358 P S A ST 0 ) R R 2 R 3
PR AL S B T R EUR A IE R, R L RS
THEFEG IR A BB )2 BN, SR T 7
GO T LG BRI E S AR & Y M
MRRERE L . P, A5 58 MR 82 6y 153 3 T I %
TR A ARG 224 PR AR 2 B e 495 R e 5 [

AR, fE PGE MR U, R 24 T R B
By i AR LR AR, 7E I SR R v R R B A
SRR AR A SRR B X (R AR L S, S BN
KAEE R A2, 25T (Yang 55,2020 ;5 Sun 55,
2024 ) fifi IR B B B 2 I 2 BUR AL G i F T8 X
V18 7 578 L DO T, 32 AR A B TR T I K 1) 25 7R
JZ o X Iy PSS TR A A ) P2 I 2 HE S S
I HEARL SR AN I T W 45 40 1 ) R

T ELRRAR T 0 45 e 4006 1) DR o ot i B 7 58
i UK Sl ke R 1) F I 45, W K M G2 A T AL S TR 4R
JRRI 3k X e R ) D B B I, v T
AR EE . A, Zhang 45 A (2023) 25 g
T K25 (0] 5 B G382 RO — 50k A9 MRT #2875,
T K 23 (] 5 G ) — S0 ST 0 24 o
fiff 225 ), B e T MR

Liao 5 A (2023) $& HH TR BE 2 2] R4 I8
FEAT B A R 2 L 9 A B8 O M AR B R (AT
assisted compressed sensing, ACS) , i A [ bR 4~ 3R
1535 B 2 B P1R) (Food and Drug Admin-
istration, FDA) 510(k) TAUEAY AT4H B MR 544 ik
BRI SRR — b B B R2E M E
Ll BEBE A5 B B A NG R o S206 45 3 /R 2 A [R]
1 MR 541 (4245 Tlw . T2w . TIwFLAIR . T2wFLAIR .
PDw %) TR B IE A5 2L (2X.3X . 4X) (AN [F] 9 25
B OGS T ) T, RO A
s B A . LI R R, ACS i L H A
e MR G, 76 FRAT o e A3 45 0 ) i S 0 s
B MR K%
3.2 ANIEECT RGN BNRE

CT IR B 2E 8 WAL FAR , L 472
PR B = 2t 37 A % 1 T 3 R A AR P 3 fige i) 245
P, T2 07 A 0 CAn s g o ) s O I T
Bl & 3 5% 45 . A CT IS 08 0 CT B
LA H B B R A A | AT A S 5] o T ok o R
HERfEE, KR CT E 8 s AR S5
UNAE FLIR R AR S B, AR T R A CT L {51
i CT WY EMG IR S BRI AR R AR PR 52 , 5 1 it
W AT Gl b A6 S, 8 S VAR RO AR L B A .
i 75 R AVK o S 790 2 1 [ s A CT R A A o
S PR I i R A R 1) ) A

R SRR it CT 5 vk S T B R 55 4 %
B i ARG S CT 3 4 (Wang 45
2006) . SRIAL G k52 BT R IR AL 5 e i,
AR REME LA B . TR 2 2] 51 AR =
CT 8, BT Ko & it I R | 2 ) i) o 3
FLF AR LM 5 ey, R TN R b ez o
21 S 56 0 1R, ST v O v R AR R CT R
# . Ding % A (2021) R IR & B 2 245 2 AR A%
G SEI R L T Tk 2k R E A
IR B T AL R 45 B . ) el ) A N 45
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AT L2 2] G R Se 5, 1 B o] LA 38 1 AR 4
R M KO- Je g6 2, il @ v Re i T4 48
(RS R 7 ik o Liao %5 A (2023) &5 14 G i )y
B SR E BB M 2%, R AL Ge E 07 R R A
{1 AL 7)o 504l ke B 1) 1514525 (8], R DenseUNet B
Sy 633 e ) 26 2R A1 Pl 450 o P M, K 0 O 6% [ M 1Y)
FURAR AN G i 52 AR FLAR AL, B AL Ak iy 14
1836 A BRI 45 53R 248 2 U s RS 31 i At
R AR MR 5 (RIS . S Sl s B CT AN 10% 1457 2
RV AT ARAT Ay i B AR o LA, 7 i S R 3 )
S R IH I CT 2 2 A PR 5 A I o M AR A1
CINIE IS SR NEN: N R SRy SO ES:

HATC A 25T A T8 BERY K57 & CT 8
FEARAS 5E E FDA b iE . ALBE IR E 2 E S
BEARMRACTAAR T 2, BEARER G 700 o, R ORRp 4 55
W HERR PE . ), A fE B YT A ] Y Clear-1Q
Engine (AiCE ) FI] FH TR B 4 BB 26 I 261 LS 9 MR
155 5 M X4 ok, 7 R A o A v oA A8 o e 7
FTE(=5 . GE Healthcare [ True Fidelity BB uR=s
> TR T 0 I R AR BE 5 R T A R
(R SEAR B X, SE BRAEAR R B 4 0 N AR AR
Pn R G . BRRZ Y uAl DeepRecon CT L=k
Rl R, MBSO R Sk 2 DB AR 5, 78 R AR M 75 7 [
B, S5 AR B2 b O B A0 {5 L AR AT B = (s e L
BT HERIN S
3.3 ANIZEHTEPET BURHI R A i R

555 2R AL A0 4 ) MRI T CT N[, PET figf%
FETE AR 38 s BRI VE AL, BoR Ao TG
Z AR TR 2 A TG B, S — b R AR o T R 4
AR, BB R I A2 W R 105 s 1) T R AR O 2
PET 3 #2345 [R5 22 7 35 55 A R S8 24 % (fluoro-
deoxyglucose, FDG){F A AR IF-4ifi #2755 5 59 1) o A8
155, 38 7R B R0 43 A 15 S8R B e A A B S AR
W X —4% 5l FDG-PET 76 5& T 202U A% 5 0
(L b | B] JR P it BRAE ) 12 W b A ¥ T EAE . R
7 BE R 0 4 5 AR d /N ARATS A ] B G RR A Y fgke
JErE A faE  BRESFI MM AR R B 52, 08D 5 5
7R 8 T ARG A8 2 XU EL AR AR o SR T 7 i
FI 57 B PR £ S B PET A% M 35 14 v HOh 5 184
D1 X A E 1t B A 2 i [ R SO E 2 R
HER A PET G, HA SR Im IR 7 X,

15 55 B A5 57 B PET (low-dose PET, LPET) 5 4

J5 3 T SRR 5 8 5 R, SO E R R K HL
AR R, T IR A . TR
22 S B AZ D i, T DR IR T R RE o Jiang 55
N (2023) 4 H 38 2o TR B 4 U 28 I 2544 2 LPET £
R EF & PET (standard-dose PET, SPET) &4 (19 ik
4R e W S R 45 I ZRHESR , 5240 R T TE
SFFIA XS () LPET 5 SPET K% . 1 T PET Bl{& A
[7i) DXk (1] 5 35 {2 A, I R i o 35 T ) 2
DX 38k [ 3 17 A9 VA — PR I 25 A5 | P AR o A [ X35
F FLIE M o[RS 4 H LPET 5 SPET R 4544 — 2
PELH, DA 1Y SPET 25 40715 .

B Hz O CNN #4720 09 77 X LPET 9k &
SPET A R 2> 38 AU 5 kb i XUBS: , JL X F LPET
fE M L AR RIS . T I, Liao % A (2023) #2 1
454 CNN 547 FE—R KA E (OSEM) IR &
BRI L . BB A B i R TR
%58 PET B H#53: OSEM 15 [R5 55 1 ml 12 5 18 58 1)
PIFN CNN 22— 2 . 38 2o 56 1 R B e TR &
HEE e 5 35 F G 3 5 (TR A R Ae B 9 3k, S R[]
XS /NG A DX S B M 545 4 1 i . SR 28 Ll sk
TNk I, BT 4R R SR A N A 2~ 4 %
BF, LPET A5 AT 24540 24 T SPET £ 4 T SPET f4 %
FURE , KK S T LPET (9 MR

PET-CT % Jif 8 (12 Bt 5 36 7 B A 1 e 1) Il IR
Wil , 1% 58 07 1 58 L4 B PET-CT 13875 % 20 min.
BE T B b 22 N 45 (14 LPET 5 G R78 | m DL R o
MR A, I EL22 4 LPET 4 S (e 75 500 5%, 1l
S BT LATE S min PN 58 B, RRRRAG T 4 47 2
R T HEISCR

4 fFEHR—ahRE

i A v Sz pl T L 5 | R A Al B 1 A
REBRAF 25 A A, A0 46 HH I g 2 v R gl o 4 i 2 v
CE R A5 B8 ) 1 b 2 80 MR A e (oD i 2 v 977 97 41 4
(2023)), Fe[E 40 2 K LA b ANBEMGAS B 50k 1242
IINEN PN Y e R I R T o e el e
JE R B — M FET e B, B R R R R BUR R
ERET-R RRE KRR AT AR AR 10 s
SA VAW RS KA, 128 s A 1R i A<
HITAET o AR T M A v 4 A i ) A A L, T
FEURR T Joe i 25 31 By L 2012 ok VIR T RN e B Bl 1
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Fig. 1 Al-assisted analysis and follow-up system for CT intracranial hemorrhage

Tan Fl Le (2020) % J] EfficientNet-B7 4325 X % |
it AR GE] A Skt 5 i bl i S 7Y, 450 45 ok o) s
i O SO S L P I R A S i AR
L, HAS R ABE R 97, 0%, 45 FE R 98. 7%,
FEAR WU 05 e 57 ¥, 30 3 1o P A X4 1) f 5
AT 1158 43 0 5309 (4 356 3D U-Net) , A LLKBF H il kb A
EER A O 2 EAR G X TAT M A X . E IR PRSE
ey, B8 AR I VR A I T I SR e A S )
W 4 BB R b, R R 100 miL (4 i i 2 S EOR
AL Ak R . ST 2 AR T
AR 2R T, I HX T AR A 4k 00 e B A HL—
BrE2 . RIS TAR Z PR L AL 51550 (Cn gk
% 3D VB-Net (Shi %, 2022b) ) A] Xif Hi 1fi kb 2474 i
Ay ENFHRAL (HERRIE X 95. 9% ) , AEE 4 i fith (A FURS
B 22 0. 1 mL, I A2 BB Ml H i o7 B A A FR

H R BIAT AR o R AR R T T
IR AR B, 30 S i PR T TP 1 i B R SRS R o
I3 8, T T AT RE S B RS AL, AL R S
G AT LT ] U A2 A 0 10 205 A £ e A P 2k
REINRG E , - I 55 FRAR Hh 2k 22 ] O i RS B, LA
i Bl 2 A DAl S8 AT RE 1Ak P AL AUBS: o A,
T HARE AP R ECERAR b ATRGE A LI
AE DT I [R] — B Py SAG A K, - Mo A o id
PP AR AL, A S AR nT R R U5 2 A i i (o an
MR FRAS A 2R ), EWPPAl g kb R 175 0 , - By
Bl T AR I7 GBS T . R 1 SR fa R e
BER I JZITAl , AT R GE I8 SR H 5 e 2 B
SE o 24 A HH L P AR 6 1K B BR B R E Y 8
BIER, REE R M ERER JHRMILIMES 2%
(ELZ Tk FE & AR, 5 Bly PR A VA 20 P I 16 f
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SRS A, DLCHEJZ I i 48 LY i2 7 T A
b 1059 s A5 JERLAE R ) AR L AL R G i it
Fiii P9 H I 5 2 (intracranial hemorrhage , ICH) A1 R
Fisher 73 4% 25 T H. | 7050 B B2 2R JE A7 1 R DAl F1 5
J5 5 TR B AR
4.2 GRINERZE R RERER TR

B8 ot P i 7 rP i 9], AR RS T CT R ]
B RELE K Alberta A5 Hr X5 H B3] CT 3F 73 (Alberta
stroke program early CT score, ASPECTS) , % Bl {5
) 5 i e g e B R 5 T CT W 1 (CT perfusion,
CTP) B AT A7 55 TC DX (R il > 15445 ) 4347, i B
R HEVT Ak R 40 R A 2H 2 X

(Rt PEA= i A AT [ 46 R 2023)

WA ASPECTS EAS 2ot Bl il Mk i 2 v, -2 &
WEHNAYT )28, ASPECTS = 1043, &A= i A 1A 2E 0] g
PERS/IN, TCAF S IAYT s ASPECTS = 6~9743, &L 1ML
P 2E P REMEAR A, T FUS 0l XU /I 4R 724 T 1007
NYAYT (6 h) ; ASPECTS < 643, Bl 1Ml 2 K Felds K, %
FIEYT FEOSP T REMEAR K, ST 2 15
PG 2ERG AT VPG DA A6 A K Bl i 2 7 A 150, 48 S
BNIRIT ke, A T AT K sl bk (middle
cerebral artery, MCA)E fiL X 43 DX, FEAR0 L B e i P4
U I RICR B — BRI, ERE ST L1 CT B
e HIRME, FT ATEARM CT Rk 117 BE /T R S5 RE
Al 15 )2 URTR B 2 2T R AIE , SE B MCA fiE i X A 20 4~
ASPECTS PF43 X H 3lE i 5 3, 4 2 s o

B 03

2 CTsk i sE i R4

Fig.2  Al-assisted analysis system for CT cerebral ischemia

FT LR BRI X, AL RS AT 2 A 5
TR NS WETE 3, 78 N 56 3 42 A 7 3 5 B4R %
PR %5 0 BE 43 vE R M (ASPECTS > 6 43 1 f5 s ik
HURE B4 E 24 75 T 90% ) (Cao 25 ,2022) . Ite4h, AT £
g nl [ s B ASPECTS 5 Rankin 38 MAET R [
R BTAL B R SN ALRSE T A 3h
ST S 9], A B U o B 2 BB R AR 2T
PR £ i R SR A DL

BT ATH R B CTP i ¥E 8 e o i R 4] H
SRS B, E N DR X KT XA

FC I, IR ARG i AL A 4 2R I 3 s . ATR
G n] P AN R S BB T B0 S i XA B 5 A
(6L, il B 22 4 B2 DA S W 0 T B0, D7 (2T O 58
ek AEA DKo FIAE R, il S i X T
I3, TRI I SRR DR i A,y B A 4
PEnT AL Y S B o T A 2R, B e is . b
RPTA AT AE R A S A A AR 1A PR AR AR
2 BN TR] , £ e FE X B BRI A T A
4.3 mEHRERETFIRSERE

I F AL H AR B9 CTA (computed tomography angi-
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Fig. 3 Al-assisted analysis system for cerebral perfusion(CTP)imaging

ography) 3k F Il 48 5 g 0 M R 48 L HF R e 4
HLEWOE A ST A . AT R G0 R FMERAE
%% (topology-aware graph network , TaG-Net) 7] 5¢ i3k
BULE R HESE] (Dice 4 0.915) , I R bR 1
18 Bt (K5 97.8%) , LASE B 5 1ML 45 ARG W 5 o2
(Yao 45,2023) . X5 kRl 1 122 W19 22 LR
1853 FI R 23 [ 1 vho O e bRic S, iR &
23 [A] S HE TR AN 1 Jay A A WA L, T 2 2 ) DU g 5k
H O A A L7 ] i A i 2 LA g ) AN b
AR TS A A 3 FeE EASL BN . b,
IR T A PR SISO 25, TR mT LA b JE
RO, PR R B GS F BE HAh AL RGERT
REAS ) 22 B0 A2 S A8 00 , AR U5 S A Bl Dk 5 |
Willis P28 5 45 5 SCRFPRAE (BEBR | Bl DR B S Ak
IR AR AL 4028 (nBEd B i) sisE s,
Uk PE VAN ILAE 1 A SR AT KUK, o A A R
GER AT S A AR R R A AR
Bty iR
4.4 MEREREDZ

A 2 5 AL BE SR AN ALZSE SR 0 HAE AR
F TG AU Do Ak im R TAE R, JUHR R
) B T AAE HE TR o PC i AN B 712 F
ZEE B ALGR ik Ik 2R = M aBEAE AT
WP} | B N AMEE Z2, BE T AR UE MDT B3 [) iR 7Y S

Aoy S it
5 BhERAIE ALRIE

i 2 e BRI PRI A A R B BB T 3 e e )
fiR (Bray 25, 2024) , 85 R TEAE BoAT (R A e RAE
AR ZA , BFFER T IV Il f 3 AR AR A7 R IR
T 10%, K2 BUEF K AR R 25 1 RAR T R AL
oo BRI RIS W R RGP R
e L FLAR AR AT R (RGR R T CT BA B iy
23 6] 53 AR AT i I ] PR B T o g A8 AT = A4 o
SEOLRL, )T R TS ARG S M2 . R
1117, CT 7 A5 5 i ) 39 i e 2= 5 ke il 5214 R}
PR A T AR B2 8 35 P Th, i PR AR P i 2 iR B
LA KA o ATEORTRBEIH 2 16 4 R A8 B,
o 45 1 B e AR L 2 A A BT L R T
I 22 I ] A5 B 175 VA 0 PSR B AR A T RE . Ak
T ATEOR B CT i 45 35 40 -5 BE 7 2 8 vl A R
REE AR RIS 5 X T AG B 4519, 2R Gt o A Hh
S AT 23 H S O K ) 22 4 AR, kT Rt R
ARVE TN AE ., Bl 7 B A X ke BEAT T RS Y 12
Wirs 25 G = 4E B AEEOR , R GEaT BEATR T,
TR BETRAN AR S5 8, T iR 7 19 A 2L
PRzt
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5.1 Fi&ETRBREMPEER

Shi%F A (2021b) FF A T B TR 27 2] I 25 114 fili
4579 A Shfi A TR, PIHRUCSE I 1) il 5 o ik it
TR B ) 431 (228K 3D VB-Net) 5 2) Il 25 15 (K00 |
a1 ) A A D 1 CREAE 42 57 3 X 4% (feature pyra-
mid networks, FPN) ) ;3) i 15 %5 B Y 25 [A] S Y
[ 4328 UL SORS 4 1) i B2 %2 7 (BasicNet) o IE T AE TR
ALSEIE > 3 mm 4S5 FPGR fe Ak i , [R] B X fii 45 45
RV T HERA R (RS AL e A Sk
SEESYEI)  WFFT LS AR AL A Bl B= A= X6 bb Ppoph B2
Az IBES TR BUBAE SR T 33% , 1) 7 8 Tt 26% .

T HE I A B R LA SR N SOBIE A T
TR BE P 25 ) £ 1) CT S 5 R DA SIS 30X it 445 49
B SR DX SR AR (R B kst 2 P R s A v Y
WAL A RE , Bt e R i . AR IR v, 56
HECT BEMR H a8 ALK 559 2 o7 BEARUI 2579,
DG 000 e A5 AR R B R P i 485 4 e R A 7 0 o e, A
ST DX 8 43 B CT RS . 86T 1, W 3R A5H7 b
(R ROZE T W Sh Ik i e JORN S AR A R A AR
5 Bl e AR N U 5 4570 5 SR FR 254 (i 487
R S ) B B OC R R ERES T AR FRURDE AR A5
Y0 15 BAE T BRI RE s W . A
i A PR A R L A] S RERBE N B i 2
IBC Bl A , 45 5 g XUBSE TPA ) 3 (5 R R s i 58
PR ), B i 9az v RUBSE AR 8 TR 1 R i 1 A
5.2 FiETmRUEENSH

ATE RS TR Il 4575 7T [ sh i fb 2 4%
TEfE S, B ks 2y . ARl H it A7 i s TAE .
D) FEAT 855 KA i AR o %% B4 28 A
) ARG A 5 2) $E AL S5 5 N #R CT{E (Hounsfield
unit, HU)—MBU A6 i £k, 1150 A [6) HU S Bl P9 44
TR A7 e (Cao %5 ,2023) 5 3) S LSS 35 P93 HU 44
SRR (A 20ME R A 5 ) RSS2 iR At
A WG B s 4) 4515 A7 B A F) 18 i Bt (Liu
55,2023) o XTI SRS KR AN B A s
PERL ST BRI AR ARRRAEAE B, A B 4550 XU
Al . o iR G2 S50 60 F il 2515 14 i R 12 W 2 A7
HEE Y., AWK T BasicNet (Xiao 45, 2021)
DASEIE 10 FRAE G 09 53 28 (B0 46 23 iHAE B AR 25 36
fIE ESALAE S TR A AR RAE e A SR
fE B MTRAAE 25 TRAE BIR AR TE ) o I 48 02—
P R 4, SHCR D, TRt 456

FI 38 LR R RS 27 > S, — e FE BT 4 e
T AMERE
5.3 BhEETFRMERUBE TG

VR A 235719 JXURS: 23 0 1 LR 74 TLEAT B
R I R S A T3 IR v el fii 3 45 5 >
2 LW SRR I ) L, BT AT RN B FIAE
SR BT R ARG B . ATEOR AR 4595 R
AW PR EAT AR 5T AR B S
FIR il 25 = 50 i A IR R R 20 A1 L 91 v B AN P
Shi 2 A (2022a) #2 H — Bl 2 W R B E B 24 )
(semi-supervised transfer learning, SDTL)HE4Y | 7543
IR ICHRARIC RIS Y EAT R E e . HoR
FHARFAIE DT C F) 2 W 7B O 125 5 20 ) i et TC A 25 4K
I, Wiz T A% 25 ) HEAT S AR IR I 78 LA
RIS, B o SRR RE O T HA A B A 2 B
% (T 88% AUC 91%) , H BA RUF I IZ L RE
T3 ARSI b R T AUC 5 2] 80% . It
HbBE T IR EE 25 2] TSR A 27 R AR S 51| SR 4519
KW (Zhang 45 ,2022) Aili B g FAT 85955 5328 (Tang
A, 2022) i PR BRI RS 232 (Lyu 5, 2022) 554
SR NI ERRCR . Ik, ALRGET A
& il 4579 Lung-RADS (lung CT screening report-
ing and data system ) 732 NOBAPERE S 0T A XU
AT R EA OGO AT RG]
IR R AL I O, 37 VR SE I 7% kRS
C S RS (AR k) XU, B Bl i PR 0 B 15 988 A
TNM G4, 254 PET-CT, 1] X 4 S R4 HEA T 5 P A
TER T
5.4 BT =HATMR

BEREAERES Y (e ) , Sy SEas v TR UIER
AR FH = 2 B PTG g 728 2 (] 7 10— ZE A
MR CEZ ., HECA MW AIFE TSR
OO0 A (6 943 30) i B (18 Be) Fnik 2
Z5(10 1K) A v 20 S, LR B Y i 4 19 5 A
Rl I A B s R DG &, B AR A
FAETARIT G . TR HERRI G SERN B, AT R G it
TR AN [l 2 BRSO 2 FPOR B T H (AT P
HEAT 3D & 4 AT AR FL ], DL R 52w R R 3
BT AR R . O TR DA, R 2
TEA 2 em W2 UGG . AT B AL R GE
IS D RE R AR AL 22 4 T ¢ DX e, i — 2D WL
Lt g S R R A 2L 7S ] 5 & S AL i B o3 Hr F
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Fig. 4  Al-based bronchoscopic transbronchial needle aspiration and ablation preoperative planning

5.5 ZBTiE SRR TR

Z2B5F ] s BT CT EHGA R T RSt 75 70 7
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Fig. 5 Al-assisted analysis and follow-up system for CT pulmonary nodules

6 LIMEAIZERTE

T O U  FE BB i 3l ko 72 LR
At O 1A T AR A2 DL O LR D0 o 7E3X
Lep O MU AT R A N TR RE SRR A1
AT S 8 I KRB B ML g ) IR EE o > 4
TR, 5 A S ot i A L TN XLRRS: E
AW AR O 5 AT AR D7 SR TN B &2
oL, RN REALAHE B 2R oA B4 v 0 LA B 1Y
TRITRCR WD I RAE R A2, SR PR B A A R
JrRSS o DAL A ), AT BEIE T e8RSl ik CT 1fi.
E 1% (coronary CT angiography, CCTA) A9 5¢ 4.0
U fige v S2 D RE A2 W 2R 4, 609 CT & BEA HE ISR |
PHACRI R RE L0 B S e RE VAN LR 3l
FIA T O USRI BEZ WORUE O RS TR T
e 6 s .

6.1 FEIRFNEXABEER G

T AT BERS ME BUAR 2 AR A T TS LA
%, — i WA DU . 40, uAl Vision # fE
Z MR BEAS S A AR B R, A SRR A

BLIF B AT 9 S DT 42 s F k%
PR Z A e . Ak, CardioCapture(Yin =
2023 )0 ik iz Bl h 5 R TE R R BE 2 ) B3k F Bl
SBORIE B 6 IR 73 3, 1 25 0 Tl ko 3 D 2 i 1)
A, T ePhase H H -0 i 5% (Yan 55, 2022) W
Al LU REVE U A AR A 1S ik R o, IR AR BRSO
2y Ji 40 v 4l e B A IS AR AL, Ay B A i R T i
W7 TREAf 00 TR DK AR S 2R, A B T RS 2 W RnR
IO ML | O S8 o B A B9 B P AR B AN o 7
ROR
6.2 5L ERERTE

i I A5 AR A3 B 0 R R LT L CT A5 AL AR A i
T KBS PPAS B DGR B o BT 48 P 1A T ik
B ARG VE R s — I 2 50 27 AR IS 2 LA
T TERERAEAEAE T FE B P 3R A9 R, CT 54k
TR A 5 o e AT R A i H e TR 2
9 ATHE AR AR T B AR 43 BRI T, 35T 0 i 78
CT H ] #E47 CT ¥5 AL Bk Ay, Jois S0 i ] 4%
WG ALRERE 3 Sl i A o3 F 5 Bk Ak i AL, Oh %
PRICALE, IF AR AR IR SO ROR AL T2
WA, HAhITE Agatston B4y, Ay B AR 42 3L o8 o A



$30% /£ 6481 /2025 £ 6 A

&, IR, XXX, A&, LER
kel ErgGAIESRNREENA

RS HithsR

A vesseligig

LA PSR ERBREE

mmeMJth}

Ko HT CCTA By.LoMAE % 5 e I RERY I W R 52

Fig. 6 Al-assisted analysis system for coronary CTA imaging
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