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Abstract

Ultrasound examination is noninvasive, real-time, inexpensive, no radiation, easy to repeat, now is
an important medical imaging examination method, is the most commonly used liver imaging ex-
amination method. The application of artificial intelligence (Al) technology in ultrasound, on the
one hand, improves the accuracy of disease diagnosis, and on the other hand, reduces the labor
costs to a certain extent. Deep learning is widely used in the field of big data analysis in clinical
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medicine, and it is a new generation of artificial intelligence technology with high-throughput au-
tomated extraction of high-dimensional information. Deep learning can quickly identify and accu-
rately segment images, and assist in diagnostic work. This paper discusses the application of ar-
tificial intelligence in the ultrasound diagnosis of liver diseases
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1. 518

AR ERA 2, T, AR L HZ RN NRI MR T 4 w0 R
WAL, AR E R T AT RG[1]. Tk, A TR ek 2 g T2 iz i L,
IHCIRER . FUBR. BFRESEAESS P . AN LEReR — TR ENR . 26t BRI, B h
FRHEBIE, WO B Ly REAE R K — M ZR S VERTH AR 2] [3] [4], RE T R ARIIER
7 A, BTSN G () o A et . X S AR AR A B S R AT TR 2 IR S 2,
T AT S5 R (5] N R RECETIUR 5, B A SRR B2 22 B (s DRI 32, AT DAA 280l 2 2 Wy
TARRIE Sy, 3R TARRCR, pmiila 2 Wit e Zorh[6] [7]. AR a5 R AR NS & &I FET
TR, N TR RERAL AT DU A B E4T B 3R A A, IFs B EE R, NisIR2yT TARR 3
Hd.

2. NIBeSREFY
21 AIEREMENX

N L3R (artificial intelligence, Al)iX —AR i & 5T 1956 4FHEH, B 7EF T UBLDUN (5 5 Ab 31
REFE T HEATRL S 1) BRI AR VL [8] . il S B SR b 3 7 3R AR . i o ARy SRR B R LB AR 1
MR R, NLERHEARSEST(UHZE RO M RE ARG, RimREmRchedt 7 #g. &
RSO MRS TH, Wit EEFF22], SRERIHZ BTk 20 EdsE, T
AR R A9, A TR e T LU I B 3R G AE 2T AN R X e PR SR AT 2 VA [10]
=2 G N T RE (AL — PR AVE YEROR [11]. B AT, BEEHLES 2 ) 5N TAE 4 1) =i K
JE, DAL NESG. W2y @RS ES S T AR RS2, BTG EB RS
Wr, A R EE 1) 4y 28 5 b B
22. REE3

N L2 i 25 (artificial neural network, ANN) 3= 22 B R K In FR A 28 o i TAER R, HIEABAIFR
NI . RIS MEALG WA TMANE . BREEMGEEE, B8 hRmANERERE B TR, 2
i as A, AT AT DA — FR AR I R A4 AE SR B A GRFAE . N RS 0 4% 2 SEIIR B 22 2] Y R 2T
B, 7F ANN fFERE R T IR EE AL 2% (deep neural network, DNN). Fifi J5 27 5 SR 7 VR B A=
% (deep belief network, DBF) 15 F- 4122 (4 2% (convolutional neural network, CNN)&%, 7 15 2 > Bkt — 25 5¢
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o Hrpt CNN ERLRHESEHUILAI REAS BN 40 8 1O UGB SR, b 2 I IR SR SRFAE, 2 H RITIT
TR NG5, IR S kT N BRI I RE L —, AR ROUSmAR] T2 .

RIS PR RN TR RERI T ST U PRI 2T R — P i AT RAL 22 ST 7%, JLAE A
B R IR R B 2 B AR L RS ) A 22 A R 0 EE AT R A R [13]. N TR BERORFE 22 R
(KIS DB 2, ICH R B R IR BB AR N TR G HdE, TR B a M
25 (DCNN). X EET7VARENS [RIIN 27 2] 1 38 32 R RFE AT IR 036 o TRBEAE ST AR E I T R8s, et
e TEEEEWE A B REE . RS S NI IR R AR W 2% S5 R To IR AE I B Ak ek, IR
JE 27 ST AR GEAN L I A HROSE A o TR RE 27 S SR i) SR AR AR AL, BUAA% G2 10 e N 3R BB RS AR 77 1%,
SEBAEHLES B 22 SO F R IR RHE . AEREE TR LB M BRI AW R e, N T8 REAETH LA
A A T M B R [14], [RINHES) 1N TR R TR A R S R AR B R SR T . [
I SN N TR B T 5 R A AR (KR SR 5 2] o RN TR e IS I 2R s DR 2R
A B I R V2 W R SRR, B AT B B TR [15]. BRI, AN TR BERR SRR
LA RBGE AT INEZ W, AR EER G TR TR a2, X TR T R
FMSEE XL

3. ALErtEFBAPHER

B 2EAGN LE ReR N LA MR Ree T AL B2 Rk Z RS, e E TS, KA
PEARRMNR AR 27 77 300 N LR BERLH T PR I i A Brig n[16] [17], FATRERT N TH
RELEFPAE R = (1A iz Y

31 AT EaeEMEEAMHRERNEZA

3.1.1. FFRAEEM

TR 2 SR A 2 R A C V2 N T SR e P B8 28 A, R B 2% 31 735 CNIN T P9
SO 2 JE[18]. I o BRI R 11 90%. Vivantil [19]58 AR 2E T m ik CT
FUIIGRE 2 I AT, [ SRS H 37 P FFF e, B RH P26 86%, 17T SR AT AR 72%, 5464511 SVM
AL, Z RN SRR 87%, #2117 39%. T AN THIL M4 18F-FDGPET/CT 14, AHD4it
2 NS = B S5 A O T U S e ) s R B RS b, I S A S Fr iR MR G 45 R A
1o A IAH I [20] 0 Liu [21]%5 AR FH 2 R AR 75 RS 1Y) CNIN AR, Frd 7 vkl 5 8B B, 2077
4 a9 (AUC) ATk 0.968. 55 [l 5 B (HOG) A Jri i — T A5 = (L BP) 11 A A IR K P REAE SR B 7 v B 7 I
PR 73778 83.6%F1 81.4%)AHEY, VR BES: 2] JiSEIl 1 86.9% [ 5 4F (1) 73 SRR % .

3.1.2. FFBER14EAhE

N T REAE T R g v O F 78 o i, meta 43 #r6W3[22], 5 CT 1 MR MLk, CEUS HIi2 i
HUBNE(Se) (43718 87% vs 86%F1 75%) FI4F S E(Sp) (43718 91% vs 88%F1 82%). 571 A 5
(CEUS) A Fu 1 Sy AN AN A EVEAS B A0 i, B BR #1158 2D o Hu [23]USC4E T 2014 4 1 A & 2015
T 5 H3RMFI1 363 4 B P A 4R 2015 4F 6 H & 2015 4F 12 AR 211 4 B 1Ml T B ik
WA, W E R AT SR It 2 T R A, A R LU G i 75 R A (CEUS) I L RURFE AT 22 /0 12 AN H ok fe
FIBEDTVE bRnE, Al i) AUC i 5 0.934 (95% Cl: 0.890~0.978)#11 91.0%HJ ACC (95% CI: 87.1%~94.9%).
Hassan 5 A A FH AR 15 2 4 B 2 U 1) R A5 MR 7, JERIH softmax J2 KA A X 73 AS 7] 1 &
PRSI0 o ABATTR I, VR BE 2 2] D7 IR I S AR HERA 2650 30l R 97.2%, 537118 96.5%- 93.6% 1 95.2% [24].
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3.1.3. fFEH

0, HU A R RER R % FRU ) HORIER ) (PR B H) 7 AR 5 RS ) — 28, e — i)™ B £ 3 AR AN & 4K
VR BN BB, LA & CUN[25] . TH 5 A 2 SO a0 s ke s g v, e
TURFAL 7 6 N8, Ar Rl spaiPEgefh . AR, 27 RAL. NIRRT, SR RIS, Kl
AL U 7 B 3 AR, AR A AL AR A AT [26] . WHO AR 0 Hs A= ) R K T 21
AR RTETE . . TEiETE =28, 4R CEL B, CE2 MEA VA, CE3 AN i, CE4 %Y. CE5
RITCIETE[27] A FRERRY Bid PERE B R ey T FlE T U il s s e A E S Bar, I
£, R I TS W 3 B T RASKE AT . R V4[28] LI 50 B R, XEE TSR, BN
AscuS2000 (Pl 1T AR)EGEAEZHI, HAT A SHTHERZE N 94.00%, REUMEHN 97.90%, HrmiE
N 33.33%. WEAERAERIR. S5, EHE, ETOREBIIERTEE, (BT U WR R A E. F
A, OB AR EA 7 B0 TR R I W, #E DX A AN A BRI YT 7 R E . SR, H TG R b A
WA TR AT, HaE R MR, BT BUR A BEARAU:, RS IERGRA],  HASEEH 2 RS 7
BITRE, RS FhR A I B4R B2 Wi 7 0 A ORI T 0 8L o B 5 A% A [20] AR AT s e s
PG B B A5 Bk DX U, TR IR FE SRR 2 I 2 e B RG22 IRBERFAE , SR 5 45 B M by 2 Sy,
T 43 IR 268 1 3 43 SRR B 29 5 73 ) 25 = PRGBS R Jmy S A T R AT, o i A FH B 2SI SRR AE RIS
[FIREA IARALREIE, ST O P22 iy A s kg AT 4 B 3 /0 S8 A T — 1 18 J2 CNIN %%, Jiid 7000
kBB SERIIZE, 75 2000 5K UG EIRATS 21 A0HERI 2 82%, P35 F1 /340K 82%.

3.2. AL EREARAERRIEREFIEH

3.2.1. BERART

TEFRIE, AR PENE 7 (NAFLD) B C B LB HF 58 A 38— S M AT, 236 BN T R g 7 FEF
B EE N 15%~30%, Hort 20%~30% g AT AF 14 M 107 M AT 98 [30] 0 AETPIRS Y R 107 JHT- 98 114012 Wt sk o 2 22,
JHERLATI IR 2 i B8 2L (1) NALFD 2 Wikl 73 02 2 brifE I RE A8 VE[31]. SR, VS SUS B A E . AN
B ARG G AT AR N E IR RAR 5 077 Han [32]55%) 204 44 5238 ISPy it
1Tk, @527 T2 W NAFLD A Joi 43 K288 F0 A T-Fillll MRI-PDFF (a5 7r Hofli S 28, R R an
FE RO R B 27 ST AR AL 1 5 06 1 J5 85 FEE R 77 - B50kH 5 PR JE B 07 4 B0t v VR 2 B TE A 2 6 7% Y D
MRI (BZ/Ridh r = 0.85). %f 204 44 321X F AR BT ISR, @57 7 H T2 W NAFLD A JoH) 73 2K 28 H
T MRI-PDFF BRI 7 UG A . SRl SESGMNLE ) RGuHEL, A CNN IRES 2]
FRGUTE M T I Ao IR XS 73 J2 7 T R LR R A PR R, ARSI A0 JXURS: 73 25 HE Aff 22 /9 100% [33] 6

322 A%k

JH LT HEAL SR AR T 2 Fi-K I8 PR 15493 (U8 2 B 98) Ja 7= 26 11 B8 S A IR B e ME AT B B
Fo B SRR A HE A S W A, B ERTE BB /N (R FHREAL B BY) [34]. Gao S5 I AR A B 3 AR AR RE
AR S JL AR A B T 4l 75 R AT SO i, SR 2 IR T A 28R R 0 K48, 4R 4t itk 4T
FLAr ST, KA 43 2 T IE 238 > 70%, FHor SO M1 S4 43 FSHERA 2 T BiA 100%, {H K Bl
52 BN [RS8 7 N A 458 25 A M2 (R B K. Wong [35152 3 T Al J7 i dE 8 s [ml ) . sesimd. B
HUARFRAN XGBoost F -5/ I [RIRR A B FH My 5000 P st A 20 ) 2% DL B FH 1 2L 2325 A MR IR R
PR, A HTFAF A B IS, RN TR R Y00 AT 21 4 1L

4. 4B

KERI IR NN TR BB WU, NimARS W TARRAE A AN TR BRI A WA E,
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E?ﬁ?@%?ﬂ%ﬁ‘]ﬁﬁﬁﬁﬁ% AMLLRAE 1 I i B R 2, IRt — D3R T TSR, Had, ANLH
FRARAE BRI o B Al 05 TR AEAFAEAR 2 R, AR 20 (10 = FP = e 44 S 0 B St 3 ek
ﬁ%, FEFF/NER B N T D, SR L T BRI EA L, (5 AR L.
FUAT, N BE i B A A2 BRI R o SR A Tl B B B, AR R il IRIRAE 2 i
SRR A B AR B AN TS, SRR R TN S W R
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