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Application progress of artificial intelligence and big data in ultrasound medicine practice CHENG Miaoxian',
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[ Abstract ] The mutual integration and application of artificial intelligence (AI) system and ultrasonic medical big data analysis
and processing technology has developed into a new hot spot in the integration of medical industry. One of the most important
algorithms at the heart of Al technology is deep machine learning, which can intelligently recognize and classify ultrasonic images.
In recent years, more and more technical experts engaged in the field of ultrasound medical engineering and computer science at
home and abroad have begun to devote themselves to how to promote the highly integrated development of intelligent ultrasound
and big data technology, aiming at assisting clinical physicians screening, diagnosis, prognosis risk assessment, etc. It is helpful to
reduce the workload of front-line medical staff, increase the accuracy of ultrasonography in assisting disease diagnosis and reduce the
misdiagnosis rate of patients’ conditions, so as to improve the diagnosis and treatment efficiency and meet the rapid growth of various
clinical service demands. This paper focused on the application of Al and big data technology in the clinical and practical work of
hospital ultrasound, and summarized the technical necessity, development status and existing problems of Al and big data in the
development of “medical and industrial integration” one by one. It aimed to promote the sustainable development of the integration
of medicine and industry and improve the level of clinical practice of ultrasound medicine.

[ Key words ] Medical and industrial integration; Artificial intelligence; Big data; Clinical practice of ultrasound; Deep learning

20194, R#EHE . NTHEBE (artificial — BRTEWNPRFEAL SHEMN O 2 BT R Z8
intelligence, Al) WINHBEZHOMERE G AR i Bda, Sk emitemee s, i
B TARR s, KEARAT—CAS s SiE P — AR GE AR M ] Rpak Pt 4 J i

E€WE: BHRFIAAEQH NN H (Bmal e [ 2021 ] 13%5-202110823018X ) 5 #1544 538 i B QBT A 2077 ol k4
WH CHZom (2021 ) 3565-82)
WIEEH . AL E-mail: 279094799@qq.com



(HBBESE) 20234F5325 51

79

PET SRR MFARZHE . R, RN H AL
ALRGNE 2GRS ARBIBOR . AR THem
— BRI PRSI T ROR . HERRRE, BRACIE)Z
BRIBAIRISR, XEEZ2 BT RE ) st i Gl 42
I Sl O o il 15 R ) B 7 A s e DA A iR
FRHR RHELR 20 dor S A2 R R A
PO AR S EE R AURTR B AR T 2 B S
oA 1A PR B S5 38 AR v ) iy P 9 ik — & RPN
KT RGN
1 “EIRE” ®BEIEKIEPFHLENE

BE TRb & R BRI L TR . Bleg RS
AW B A R A 22 RIS ) = B B RS T &
S5, RS EE R i N S
RS G R R ER SR, Hr, “E” 24
N BRI R 27 | IR R~ . RSl B R 2B
B R4, T AEIGRIR TREAR | #i2ek
HELN X ERN 1S ETEABRE PR T
I IR PRSI 5T PN 25 A0 AR 1597 S e FH 1) 2%
BHHE RS
1.1 EX@&ARE TR EEER

R R AR RS e B
B LA LA R R T — B 255 M H 2
Bl HAEERRARE, B T456 kBN E T
ROV TR T, FERR IR A L 2. R
J7 . WSR2 7 A R S R AR I
gh, BT, E Y I BT S R A
MR, A90%LL g Fle2E g s vikt, Hi
o e A A HLAT SER B A R B, R E T
TR AR LU RS, I T 54T
SR TAERR K, WHEA S 23] 30
R 2 HET, 3B AL S B SR AL
PR T BT A T @l A s s . T4k,
REHLAR ] . UG BE N . BRI
K AT . BTN 255 1145 BT 0 SR R
TR ZME, PE—2 KRR T A AR K (145
WA, e E AR S84 YT 7™ b i 58
RER G, fF—C R LRt Tl A RS R R
HEmE R . B, AT EBET R T
— AN S A

12 EL@&AMEE T ERER

MR HA O OB RGRST . ol St
B, PRBE. IAE . sk, MTEEVEEM S, T
P MER E A 2R R L TR
HE P ISR AT N 28 5 — 2 1) W H 25 524
BEAE R — 2 Ll HAR TS R R T, 752
ot KA IS RN AL AR % 3T 0 L kI
ZF, BReEA T ISR AR, e
TR X LS, ARFEETF R,
S 1 I =R 2 T
2 “EImA” ABEEKIERHLEIK

TR BEMmS . RS, s
BT BE AR H S AR 04 7 S X R
Ho BURIGIRE 2% M R | R &
FEIARIBIT R RGBT ER, fESLH)Zm
PHER IR EE T A5 B H AR SRl A 1 2= )
UEAh, AL, KEHE ST AR R A S HAR TR I
PRAE P PR A 400 P ) vz W, 7E— e AR e
Siin ) el PR IR Ay
2.1 Al

ALX—HE S OE 2 B & MceCarthy 7 36
[ 195 64F- 2 I3 () — YR8 0 [ P2 i3 1 1
B MIt60ZAER R DTS, IAE— B A2
X — P B NI AT R sepLas (3
BL) JERANHE )1 5 SR RE SR T A
Bk LR RN ek — 1
NJEA B2 45 B4 7 2 A w7
e — B T AR R 0 19634,
ADTIAR T B UG PR L 20140 904F
IR, EEGEIG2mE K, S8 ETE
fad L2 R R, BT IR S b R Y
ST EIEA 0% A LR IE TS24, i TAL
Ve H o2 Gl AR RE I 22 5% . DA E2E 4%

B, WAL R I EBRE . W2
o MEREIR “5 = HIREE" , AE4TB) &

P AT I RNR Y T, A AT R
MPEE . ATRGEE AL AR R 2 R0
RAEERA AT, ] LS B 52 (8RB Dok v R
SR TN E AL DX, el B B 2 sl



80

RRLBAN, 25 TR RE S BT P R 2 S ke v 179 1o 0

WS EN L LARLIRE ), R AT
MBI A B ARAE T DI R A SE % TAE R, (A
Ao T AT 2L 1) - A Azl 5 g AN AT A1 B
PR R, H— ol 5 AR R P 2
NG A8 AR A DL BRI S PR
g L4 Fujiokas 1 5@ i MATFLAREE S 1 33k
UM R P R, X LR R
TTi2Wi L S mi2 I, a5 R R, KAl
LR P X 2L R A e Al Bl W R T B
93.4%, R }88.6%, FiFIENIT1%, JH
RETERCAE RS Rl N SE . RS REERHR 2k,
A ATZLIRHR P B AR AN H BB 2 X FLIR I 8 B
PREFERUE R E— 204, T HLAS REAE X FL AR 2
i, MRAAYE A ZLAR SRS | £ AR SRR
LI R R S, I ELGFL R o
MRS | 9. IR R RNAYT TS
I
22 REFIHR

B F i Hinton 5 17 o AT 28 19 25 T AIE
5, HFPEAE20064F & £ ¥ Science I Tl I #L
IR EAMR R L, FE B R 43 2 F i
IS A R SRS A MR, AT RS
BRECHE BT . G ARAE 235, 1 P a4 2
W, LBBWI E R R R T LA
ARG, FEINAEEE T B
M5 ( convolutional neural network, CNN) . %
FEEE L A T2 0 2 S5 A T TS
Tk, REHHATH —CATH AR — S
AT R A ST AR AR AR AU B R 43
17, BRI, MRS RS Y
FRAE, ARG A8 BG5S 8 B A5 BOTE
B AR Y ) A8, IR EMLAR S BEiLATEI R 51F
(NG~ N £ I S 035 2 R s PO s ) B L 2725 T
AR E AT E F 2R R G0 — A KR £
A0 ArnaoutZs 12 Ry G 2 ) 45 T L,
TEAERR UL 5 i Lo WA o 1) T A9 6 Ait |,
BB X 43 IE 5O NE 5 &2 etk Se KB, RIS
{6 4 A TR 00 G5 B v i LR o0 Bl 00
74 108 JL (0.9% 5 KM IENG, >44007
s R ) VA g I, AR 2T T AR

(‘area under curve, AUC) 50.99, REFE R
95% (95% CI 84%~99% ) , 5 H96% (95%
CI 95%~97% ) . XieZs %) JLT CNNXJ G JL /il
M R AT IE W MW 02, KRG
TR GE R S 1EH RN S A R U] T 43 2 o 1
1596.31%. Byra ") $i i —FiE B2 ] IR 2
CNN#Z, FHLLPEA B s i IFIE I A, &
Je i 1 W2k CNNGRAS T B AL 5 B4
MR R., B R T SCRfm L (support
vector machines, SVM ) 75k Xf KL /288
P JFIE RSB RS 2R 0] U9 %o R AR
TEMIEAT RN, 45 R E/RAUCKH0.977, REUE
$9100.0%, HE5FE H88.2%, MHERHE }96.3%. Hi
UERT DL, TR S BRI AT R B B A L
AW FEES, THEALEAR N CHUR BN AR
B A AU BB T A T SR
23 REAEHAK

FE R s AR e SR R E R, AT
A ERORT B IO A, R, bR I
BRGNP REMIE O B 2 0 YRR RS
HEBE2E” MRS, I HAE B PR I SR BT R
A, T REMIGIRE S EE . BoRsE K
A P B 2 A0 I 9 TR R A3 A
BEER AR R A LR SO TR
HESHE P = A AT A 2K A B P (9 B9 7
FBHE = 1 — AR B A 4
FoAZ 0 B A FE T 2L R HE 3l 75 Rl 2= BR E 8T
MIARUEMR 2R 0 10 75 R A 512
TRIT TAERERE p (0 SEIRS MERE | 4 B 5
] . Choi%s "7 MMt HL B IZ W 25 54
250 PR TSR U Kk 8 9 451) HFIR: i 445 7 s 5 12
Wik he, 455 FRMMEA I REE (90.7%
vs 88.4%, P>0.99) , [HFEREAUCKAL (FF
SEREHT4.6% vs 94.9%, P=0.002; AUCH0.83 vs
0.92, P=0.021) , MZF WL EA—8E. 7F
B sh )y KBRS = 1, d@axd “REdm+# s
Ve S S N N O A = S WAL (TS ) )
MU AL GEE 75 R s W s B R N TR
Br, (R o B A v e 7 s {5 T
IRATHTIZWIR R, W2 T M1 A 2 B s |



(HBBESE) 20234F5325 51

81

W . AREGE— I BT SR
3 “EImMA” T8ETIEhEENRE L%

H A AR R C B N T 2R
ANTIFIF R BRI, ReBlEre T %
B, AUNMEBENS MY H SR AS 2 1 7]
B, AR IL TP R, FERIRIS R, e
R AHATBARAEAE W) B 28 AR s 32 FH v Ak
TERIIA IS A & B B, IR I — R I AR
) SRR AR
3.1 BEEGATALL R LS

R P B ) A T BT T I ) S e fe
1B, [F—AE, AFEEImEE, 5200 E5T 6
SAAE, XA AV LRI ER R TE R
kR, I, MRAEE™ . W, Ek . OHE.
ERMAVEF RGNS IG5, RIERE
1[I 7 I = 2 (B SE R B B S T I O]
R (R AT T B RN A S e — A, 1T LIS #
oA st 4 H AV RSAREE R . TEfB s Pk s ik
B — R AR ERERE IR AR, nTLL A S ks
EREIF BN, X IEH S H A4 LU AR EL A
BREALBRRE, IR UE T8 SR A FE Lt
SECHETE . AL, FREMEF RGO IS B S AL
PEAR YR ALLUERAOL . KA D) A A A S A T
Akt oy, IR BT XAS A H 5 mT i B A
TIPS ALY IE , fe 24 T e AL ik 25
i 2
32 MEHIBEFREMAEEEKR

AT i M 1) Rk i R o0 4 v A /0 4K
AR BE ol R Rk A By P LA, B A e A
A FRIIE . ALY SRR KEE , OB Y 3
Bk S B AL A AR HE B I ST . AT IE AT (1)
KL BRI R R BB, L. Wik
AR MR SE AN TR BRI A 22 1) 3 AR R 96 e
AR U0 MR B TR R E R R
K E WG IR E AR TR, (ASEhRn] AR
P, HETERITEURAAAE5 Y . (5 BN A
MELIBRHEALX “ =R, FEZ s B
JEEAST R, 2 X []— S 2 ] S AN ]
Bk BETHIRMAG—4, BWHRUAEZ
P, AN RIS X T R kA o 9 B R 24

Fr2ES . MO, BEEEAREAE B AH DGR A FIbRTE
FETE—ENMEE , ZHCBIRTRIA S 0, HAL
PRI TER BEA A B BT 20K . i REA IR
HESF A A e AR A 20 BdRE G . I, &
I e G —A T ARE A B R L R BA R,
o 2 I ERY RN it T DY W N i W Pt es - A E
FRiFgoRl, MAh, st AUE BH AR RGN
B B2 UGB bR R e, H 45 Fh = 2 5 Ak
PR FR M Z R A RIE T3 G, RS AL
AR TAE, AR T4 S I R b v i b 2
ORI SE R AL B R AR | B A I A
B A A B S — A 2O S R
BRI, FEmE A A U P B R R T
s, THEREA BRI, A A E R R
7 R B TR A=
33 BARPFREHNEZRRS

UTAER, A AR Rl & e 0 BT 7 i B T
N HAZ R AT SR T BT I RUBS: APk . S AL
7 i JE TR A i, H T E IR AETE R = A
KFARRN A LB . FARVFATEA L W
ALY P W A O T A I . i TATEER
P B R A R B R BRRL, L, A
KB TE ISR AVE BRGNS . ssh, &
A A ALSEVE Y TG R B, B T 2% &
FEILT B B A SRS, AR EA R
X AT HE 29T 3895 J5 1T BEAHY ok 1 4%l ]
R, N R AT R ALY IR S
K WiEZ i AR Bhi2 7 R VEAL . B AR
PZITTHEIRE . AR HIIT . 2T RS
MG R LA BRBI2IT R mm sl . BT e
BRAEDOT R, RGBT R AL
WEAE T BRI =
3.4 Al RAREAL R R 69 iE R A RS

R AV B AR B 28US T—E it g, =
ik Z ZGEER Z ot Im RIS A RCRE, 2
I R A A BRI AE 7R 25 0 . A U AL
AR 75 SEBRE A Y FH S50 i A A — o Y L A
HRBRE, RS AL ARAT R B B i 1 I
2 R RS B 7, (HHAEB L IE S| A
Il RSB TAEET, Sl R A i 2R ia A —



82

TR, 2% N TRRES OBl 10 B 7 I 2 S B b ) N 2

SERE RS, ATRYN T ZER0E M RIS, DUEAE
I GRS UE RS B FE AL AT RS 22 vt 1 i
PROFSE , 33 ATTE I PR 52 B r BOR B 2 ) G

}%:dﬁ"o
iEVNIPNACTE E NI RNV 3N X /PN

-5 ADE P RS B 22 N A4l 75 sl e 1Y)
HE Y, B LIARERTHE 2 W ER L,

FEARK

WIZRMZSR, g mn, a7

e g5 Bt e H aa g KA R TR K, TSR
R R A T B2 PR TR A TS Kk
JE, fe Rl e RS K

[10]

[11]

[12]

% X Wt

FBE, EIE, MR, & T REIE R T Re i
B2 R SR BUIR B RIS [ 0] . IR 51527, 2020, 29(4):

410-413.

NI, £, SR, S5 R RIZEE T A PR R

SRR A [T] . P EYkSEE2AER, 2019, 11(20): 21—

22.

iKHe sk L PR, SN TR RETETR AR AT BRI )
HeF P rER [1] . bR 2E4%5, 2020, 9(5): 305-307.
EIMDY, b He, B, A RIS RS (i Bl
[ ] Sl R (5 E 0, 2019, 19(56): 254.

AKKUS Z, CAI J, BOONROD A, et al. A survey of deep—

learning applications in ultrasound: artificial intelligence—

powered ultrasound for improving clinical workflow [ J ] . J Am
Coll Radiol, 2019, 16(9 Pt B): 1318-1328.

B, E L AU B W AR AR B 2 v 8

ERE [J] . IREREAR . 2019, 28(5): 296-300.

RIEHE, TRISIE, T 28, 55 N TR REfE A SR b i
PR LT ] . E Y BEES A 1R 4R, 2020, 18(5): 528-

531.

ENNALS R. Pamela McCorduck and A.K. Peters (eds):
Machines who think: 25th anniversary update: Natick,
Massachusetts, 2004, ISBN 1-56881-205-1 [ J ] . Al Soc,
2004, 18(4): 382-383.

GORE J C. Artificial intelligence in medical imaging [ J ] .
Magn Reson Imaging, 2020, 68: A1-A4.

LIANG X W, CAT Y Y, YU J S, et al. Update on thyroid

ultrasound: a narrative review from diagnostic criteria to

artificial intelligence techniques [J].Chin Med J (Engl),
2019, 132(16): 1974-1982.

SOLLINI M, ANTUNOVIC L, CHITI A, et al. Towards clinical

application of image mining: a systematic review on artificial

intelligence and radiomics [ J ] . Eur J Nucl Med Mol Imaging,

2019, 46(13): 2656-2672.

EUROPEAN INSTITUTE FOR BIOMEDICAL IMAGING
RESEARCH (EIBIR). Strategic research agenda for biomedical

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

imaging [ J | . Insights Imaging, 2019, 10(1): 7.
XAR, £ BE REEL 55 N R BeR AR 258 & h i
B[] . P EE2E4R, 2020, 29(17): 1979-1986.
B, (AR, BTN TR RE R B 2 R e R
PR IR [T . SR IR B 25 B4R, 2020, 41(1): 96-99.
FUJIOKA T, KUBOTA K, MORI M, et al. Distinction between
benign and malignant breast masses at breast ultrasound using
deep learning method with convolutional neural network [J].
Jpn J Radiol, 2019, 37(6): 466—472.
WL W 25 % 20 AL RerLE mox LI 2
W S FUS A [) ] . AR R EE Ak (T
Jii ) , 2020, 16(3): 368-372.
HINTON G E, SALAKHUTDINOV R R. Reducing the
dimensionality of data with neural networks [J] . Science,
2006, 313(5786): 504-507.
CROWN W H. Real-world evidence, causal inference, and
machine learning [ J | . Value Health, 2019, 22(5): 587-592.
AN XTI, ER - N R A2 WP Y T
RSB [T . P R B2 gk, 2022, 38(5): 595-598.
wOFR M B SRR, A TR R R B AR
FHBEGEERE [J ] . hE BP0 . 2021, 27(7): 42-43.
WOt WAL N TR REAE S A Ay N L
[T .7 FREE2E, 2022, 43(9): 1102-1105.
WEYy, ERED, B 5. AT RRTEEE#RCAD PN
LI . EBREA#RUR 2248, 2019, 42(1): 3-7.
ARNAOUT R, CURRAN L, ZHAO Y L, et al. An ensemble
of neural networks provides expert-level prenatal detection of
complex congenital heart disease [ J ] . Nat Med, 2021, 27(5):
882-891.
XIE H N, WANG N, HE M, et al. Using deep-learning
algorithms to classify fetal brain ultrasound images as normal or
abnormal [ ] ] . Ultrasound Obstet Gynecol, 2020, 56(4): 579~
587.
BYRA M, STYCZYNSKI G, SZMIGIELSKI C, et al. Transfer
learning with deep convolutional neural network for liver
steatosis assessment in ultrasound images [J].Int] CARS,
2018, 13(12): 1895-1903.
BumfeE, SO, By S KRBT R DA IZETL L
WA BRI e R 8% [ ] PUIEEHE. 2015,
23(4): 616-618.
CHOI'Y J, BAEK J H, PARK H S, et al. A computer—aided
diagnosis system using artificial intelligence for the diagnosis
and characterization of thyroid nodules on ultrasound: Initial
clinical assessment [ J | . Thyroid, 2017, 27(4): 546-552.
FoOE, IR B AR O ()] DA,
2020(11): 99-100.
P, AT, AT AR PROME 7 DR A N R K R 5T
L] SRR S B2, 2019, 3(24): 1-2.
VRIRRPE, SRR, X feh AT e LR 75 1 A Jre R
Lo iar i ml B s [0 ] . b B BT S As 5., 2022,
28(17): 1-3.
CHCRi HDI: 2022-12-04 &I H Y. 2023-01-12)



