wo 2021/159751 A1 |0 0000 KRN0 O O 0

(12) =R EFSESK

19) t- SR ENIR FEF 2R 0
E b &

@3) Ebr~% H
2021 4£ 8 B 19 H (19.08.2021)

~~
~,

=

WIPO I PCT

L)~ T Y ERR R

U0 A 010 0T A T 0
(10) EFR A TS
WO 2021/159751 A1l

1) EFRERISKES

GOGK 9/00 (2006.01) GOG6K 9/62 (2006.01)
(1) EfFRRIES: PCT/CN2020/125059
(22) EFRERIEH: 2020 & 10 H 30 H (30.10.2020)
(25) HiFIES: e
(26) A HiES: e

(30) LA

202011001748.5 20209 H22H (22.09.2020) CN

) BiEAN: FRE#H CRYD B R 2 5 (PING AN
TECHNOLOGY (SHENZHEN) CO.,LTD.) [CN/CN];
hOE TR EIT A X A E T E A
274 X3 W % 5033 5 P w7 & @ o 23
¥, Guangdong 518000 (CN)s,

(72) %P A : R &5 R (SONG, Qingyuan); 1 [EH) " KREIE
HIITH A FH DX A FH 5 08 A 22 41 X 2 FH B% 5033 5%
% & il b 0 23 4%, Guangdong 518000 (CN).  F
1@?—?(WANG Jianzong); 1 E TR EYITHAE H
DX A HH T TE AR 22 4 X 28 6 50335 22 4 il p
0234, Guangdong 518000 (CN). %BETEEWVU
Tianbo); H[E)" RE AR 45 H X 48 HEE
#1 X 2 H %5033 52 SR 0238, Guangdong
518000 (CN). ¥2=°(CHENG, Ning); TEH] &4
RYNTHAR DX A AT I A 22 AR (X 28 FH #5033 5 F
40231, Guangdong 518000 (CN)s.

4 KEBA: F I T8 X T F| F % B (SHENZHEN
TALENT PATENT SERVICE); F H ™ & & % I
A8 H X E %6009 5 4 5T B 20
/=B, Guangdong 518000 (CN).

(54) Title: SEMANTIC AND IMAGE RECOGNITION-BASED ELECTROCARDIOGRAPHY INFORMATION EXTRACTION
METHOD AND APPARATUS, COMPUTER DEVICE, AND STORAGE MEDIUM

(54) ZRAAFR: BT E SCNEGRRIRL G BRI E. B8 IHENR & KA i
L8110
SR P
l A0 e L8140
* PR E\’i LR TSN $110  RECEIVE TEXT DESCRIPTION INFORMATION
i HE m }) :ﬁ 5120 EZ;EQIV\DA\ENDEBVE:JESTE:E;N'IPEXT DESCRIPTION

INFORMATION COMPRISES PRESET KEYWORD

l;u? AR 7

EHEK

1 h SRR F LA L

§13¢  OBTAIN TEXT DESCRIPTICN INFORMATION TO
ACT AS CURRENT TEXT INFORMATION TC BE
RECOGNIZED

CALL PRE-STORED GUIDE QUESTION SET AND
SEND TO USER END

5140

g sLiR A,
AR L

ResZNet/} ﬁ 174 r’t
HARBALE
%'I f»‘!ResZNeV/} £8
. Wadg s khy

T

v 5180

x‘m&yfrf A

# B E AN E AL ight GBMAEL

Wit &, FE505 4
“R

8150  RECEIVE REPLY TEXT INFORMATION,
CORRESPONDINGLY SENT BY USER END ACCORDING TC
GUIDE QUESTION SET. TO ACT AS CURRENT TEXT
INFORMATION TO BE RECOGNIZED

PERFORM SEMANTIC RECOGNITICN ON CURRENT
TEXT INFORMATION TO BE RECOGNIZED, AND OBTAIN
SEMANTIC VECTOR CORRESPONDING TO CURRENT
TEXT INFORMATICN TO BE RECOGNIZED

RECEIVE UPLOADED ELECTROCARDIOGRAM

IMAGE, CALL ATTENTION MECHANISM-BASED RES2NET
CLASSIFICATION NETWORK, CLASSIFY
ELECTROCARDIOGRAM IMAGE ACCORDING TO
ATTENTION MECHANISM-BASED RES2NET
CLASSIFICATION NETWORK, AND OBTAIN
CORRESPCNDING QUTPUT VECTOR

CALL PRE-TRAINED LIGHT GBM MODEL, INPUT
SEMANTIC VECTOR AND QUTPUT VECTOR INTO LIGHT

8180

S170

s180

GBM MODEL FOR CLASSIFICATION, AND OBTAIN
CORRESPCONDING CLASSIFICATION RESULT
AA YES
BB NO

(57) Abstract: A semantic and image recognition-based electrocardiography information extraction method and apparatus, a computer
device, and a storage medium, which relate to artificial intelligence technology, and may be applied to smart medical treatment scenarios.
The method comprises: performing semantic recognition on current text information to be recognized, and obtaining a semantic vector
corresponding to the current text information to be recognized; receiving an uploaded electrocardiogram image, calling an attention
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mechanism-based Res2Net classification network, classifying the electrocardiogram image according to the attention mechanism-based
Res2Net classification network, and obtaining a corresponding output vector; calling a pre-trained Light GBM model, inputting the
semantic vector and the output vector into the Light GBM model for classification, and obtaining a corresponding classification result.
The method also relates to medical technology and blockchain technology, in that text information uploaded by a user end and image
information corresponding to an electrocardiogram image are combined, and classification is then performed by means of a Light GBM
algorithm, thereby improving the accuracy and credibility of a classification result.
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L AAE B FRIE T 150, E LG ERRE T 160, HE 5 £F T 170, » £ 4 FFRIE T 180,
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BERFHBIF, TR PFETH P33 EA0 LR EZETE m#ﬁ%mfaﬁﬁﬁk
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BEREZHPY, ERAFmERSBATARIFEHEEN SN EZE, &R PO
FEA, BTHFIEELREEL, AMASIFRANLAEZELE, 83X -3 FHEKGF X,
BAARNBELRFEFOBNARELEL S,

B GBI T 160, TSP S AT AR A L ARAE ST E SR A, KAFE B AT
B AT AR A L ARAE B A9 E L B,

FERFHBIP, BHRRT ENHFRNLEAFZ LS, HTRRETOHAREZE, TR
Hob KA 6998 B AR IE LR E .

F—RHPF, kel 6w, EXEBRREL 160 €LE:

KAERIRYE L 161, AT HAMMAEN L% BERT BA, HATE % a7 4R L AE &d
i P BERT B A #E 47 XA 1840 0, 153 5 AR S AT AR A LA & 3f 6y SU A XAk 4
H 9, Prif BERT # 7% % 7= Transformers A2 &) 49 3018 2 45 25 £ AL A

e ERRE T 162, BATHARLKXEE T & LR X TR GmD, 34
A KA 5 A5 B 618 6 £

EL Gt R 163, AT ARIEE LR KX AE 5 5 R 6918 &2 AR K LR X aE s
A3 g g EAR, T HEAFR SRR S AT AR A LA A E L G =,

B RFHRIF, AR AKF X mE N, @it BERT A (BP Transformers 4% A 69 22
) AL 5% & AR AL) SRR B AT AR A KT BT XA AR IR, 2 BT AT & A A AT
REAE EF EQERRES S (Bl R ras e A osddh) | RBHE& X mEt
J A A 18 6 = )6 T AT B B TR B AT AR IR A LA 6935 LR =,

H P, BERT B & X A Transformer Encoder (BF Transformer £ #) ¥ 892045 5% ) 45 A 45 /E
RILE, & Nx N2 —4489 layer 4, FA layer A 2 A sub-layer (BP-F &) , 45412
Multi-Head Self-Attention #L#] (BP % 3k B2 & A HLH]) . Position-Wise &£ 37T 6147 42 F %,
3t F &/ sub-layer, #RiAs A T 2 ANRAE 5% £ £ 3% Residual Connection #»J2 —4¢ Normalization.

# B BERT A G AN Z — AN AW R T, IHFEL gL LKfeastt K, a4 R F[CLS]
£, GRERNFS[SEPI& T, R Ao, &FZ RA5E 5 [SEP].

BERT A 4991 45 1 7 MLM (MLM £ Masked LM &) 58, & T# £ XiEHA)
#2 NSP (NSP &£ Next Sentence Prediction 9 & #&, & FM T —a L A) MAAFF o F TR
I 25,

%38 i3 BERT AL A K P ik & A7 AR A LR f2 8t 47 A 4R 32 R, 13 8] B Arik & AT 4517 A
TLAFE L RXEEREE, FALAXEAE P E L AKX EARTRARL, 53]
ELAXMEEAS AN LGEEE, BT AER PR OIS XEAORIE, LEFRBELE A
KA1 A3 5 6998 @ F AR E LA KB 5 A5 5 69 A T4, T HAF R B AR S AT IR A
SRS A ENL G T, BT — 7 ARG E XL G, L Ae/E i ag & IE PR B AT AR A S0
KA B

B R T 170, ATHEELEGCEREE, AAMENGGEATEE A
Res2Net 4~ £ F 2, ¥ sk oo w2, B AR ARIE PR L T2 & /) AU 69 Res2Net 4~ £ W & it 474 &,
R bk B &=,

FEREZZFP P, & T AT CARE S ATFIR A LR & RATEGRAE, 32873 ey
L& E, wRRRATELOGEEAS>ERAGHKE, TRAFEOEELEGAZK Y, #
R A EER, WET UG —FRTAPF A ERRME, ¥iw—kBHHIEEELGE
ML, BARLHmERIMEARFEE, RAATHREEARGS) LR,

B—RHBY, Wl 7T, BESRET 170 @i

FEMERIE T 171, AT RBRATE S Y B #AZT 2 69158 F 48 1%

TSR G B R IVE T 172, A TR AT AL & 45 1 AF A Pk & T2 & /) #L4 69 Res2Net
R M P Res2Net M &9 Nt iTia ., FEHSHIEG=E;

WdaE R 173, ATHENSHIEGEIEA AL L T2 & HLH 69 Res2Net
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SRR P EE AN EHHTEE, FEHBOE.

AREHBI P, LB TORRBLE, BB BB SR EEEMANS RS
5] 89 Res2Net M4, 3 B A B RS, BWMAZEEAEM T, IERA L 52T REH
AFBEF EHRE P oia LG AEEL, RETET—RBHEALLZHIEN TR, KO GH
69 & . Res2Net (H 2 ResNet M4 . BP 5% £ M 25 69 48 45) , Res2Net 483+ T ResNet 7~
IR A B Ao LA RS, SR A G K e AR LT TR, XA Amia s ey AR A AT
VAFR B BB iR B I LA Y IR % B A AR A 09 B K

B—FHRBP, BAKEGEFRRETI72ERT:

Vo P iR AR & 4B N £ P73 Res2Net R & P AR KB, A 5 EIX £ LM IT B F R4,
MR ki, FEHBASMHIEEE,

FE RG] P, Res2Net M4 P B EARAWE WL P L EEMREPRT $—EEMREZI
B BRI — AR E S ey B AR IR F M, AT #3% BAS Res2Net M 2418 7 69 /& 5 %

F—FpP, ATFELARBRINGSBZLRIEE 100 L6835

RFEEERZRELT, ATHEATHRROELBYRORTELEREERN FHRFROEN;

S B BRI T, T AR PR AR RS AR AT A R AR B R A8 W B
1%

FAREHBIF, IREBZPRET A PR LA OB B4 6B EFo b B3 6
AT, REBAEFRBSERBLA, TR P HRFRCRMNKE AT RS LB
10 RTAZ 8, B X —il 7 X, RRARITIELGZORIG, L oHE 6 fk A 5k R B
SRR EITAL,

SRR REE T 180, BT A AR I 449 Light GBM A&, 457 ik i85 3L & B ik
Hrd M N £ P74 Light GBM A #Hi7 5 £, FHxtmayn L4

BERFHRBF, EELSTELGEAACELRBRETZGMBEEOEIE, RESHFHT —
R ey iEd 2, AT BATAY Light GBM A=A, #4753 5RkT, AmiFEst mays L4
K. AP, Light GBM A Z — A& Al TR 695 ) ik, AWM eI E, £
= 09 AR F Ao K MR FE A

F—FHB P, HSRERKRRET 180 L1

B iEd 2 R BE T, ATRARE G2 ARG S G2t Tk S e, 53]
B LG E

REHER T, BT E B SR AE 6 S8 AT £ Light GBM AL & F # 7 B 6k &
#AT R, FE B, EER,

B REHB P, W AriEE L ERATA R QRIS FRA T MV AL,
DA T HEHE, O TLELGERTAMBE G ER LT, IHFRAHIEBYR R R
SEREE. SEARTEBRIFELSFFH TR EGESE, RALTEFTRGEE#ITH
£, WTAFTRRENAFTRGH T EZ S, ML THHEA L AEREGRT TR 6
i, FE¥ENTHEERNMEE, MBAGTAE 24 MRS,

F—FpP, ATFELARBRINGSBZLRIEE 100 L6835

AL AAEREA, ATRAAREEMOG L RBER, FrEHs R ERERLE LAERT
B Y AT LA,
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Taet, ATFEE SR 4 E KL,

BERFAS T, LT LAECRANFEGE LA AR L BE E6Hd & E
J&, @i AR Light GBM A 4T 5 R E e 5y, A B G AMbB G2 ey s L4
R (Bl HSIERRB) o i, TUARARSEFRAELGMOGLARR, KAL) RERA
RELABEKMEGEAINEMIA (BT ELALER, TH—RELLEMBE) , ZE¥%
REMLRKREZEZRAPFRAERAPFEE,
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W BIR % BT AR — /AN Kbt 5 518 %&, WA ST LA LEZRBEMNL, £
F ) R Sk B4R ISV R Ao 450, SRILAAEIEE B,

A, ETFAA YL AFE a2z b, Bk, WEE6dMES AT LAt
TRV AT R, thdoF) Al sha256 A4 32458, K220 L E R TR 2o
Fost B Py EFER M, A FIRE T AMNK 4P TRFZIEGREE, AEEIEAE Y AT
ARLMER . RTHIPTIE K bk R 5 XKEEHH. S8 5, LR, mELEE
FHMERGH A A X, K3st(Blockchain), AF L& —/ANEd oG EE, £—&
12 B E R 7 R AR KRBT A A, B AHBERFELLST —MARETHGEE, AT
I AT B (G A E R T — AR, R TAOERRERETFE. 6%
AR % B VAR R R 55 5 o

GREBFATEHGAPRLFNLFRELEE S RBEMN B EKIZ L, B Light
GBM HixkitiTn 2k, BRI T EERGEREESTEE,

LT E A AR IR A 690 w42 EARIE F T AR IR AR 6 X, %t
BT A4 B 8 BT 69t ALk & LiB 47,

HAEE 8, B8RP FHFEMBIRENTHEMEENTERER. % HHLE 500
RIRHH, MEBTUARBEIGREE, CTUREZMRESBARNIRS R EH,

£ AE 8, %t EAEE 500 38 A E & 501 BAEGLER 502, BB LR
o505, R, BB TAGKEIES KEAEEANR 503 AN Bk 504,

ZAE 5 KRB AR 503 T B4E4RE & 4 5031 Aot AR 50320 %3t HAAZ A 5032
APATE, TTAEAFAILE 502 $f7 & T35 LA BALIR A 698 242 R I T &,

AR S 502 AT RE HAeimHlfe /1, IEE T E AL 500 693847,

%N Bk 5 504 A EE 5 R MBS 503 F 69 AL 5 5032 692 AT R IRIE, KT H
WAL 5032 A% AL FE 3% 502 hATHE, TTAEAFALFE 5 502 $4T A T35 L Ao WAL IR AV 690 B 42 B4R
T ik,

B %3 D 505 A T ITM%EE, wRERBERELOERET., KMBERAR T AL
fE, B8P Thaidt, RMMREARAPHFFTEMAGRSEMGER, H AR APFF
FRT R AT R L6yt Ak & 500 69k, BAREG T HALRE S00 TAS LB P RE %
RV A, RF ALY, REBEAH RB IR E,

P, BT KRR 502 B TiEAT Bk E GBS P a9 AR R 5032, B ILAPIF R
)T 69 2K F 18 U Ao AR IR A 698 17 AR IR 7 ik

AATBIEAA R T AR, B 8 ¥ 7 697+ H AR & 69 5236 15] I A s 3 i+ ALk & £
M R TR T, ERAEHRE P, TEMRETAOLHELETESZRE Y 634, REad
FIM, RF AR AHAE, Blde, E—LEHB P, 1 HILET A OIE GFE R K
WIBR, AEAMERPIP, BHBERAEBGERB LR 8 I TREAEN —&, AR
BAE

K25 FEAE AW I AP, AR 502 T LA P kA E T (Central Processing Unit,
CPU), #4323 502 LT 2 H bl I E . HF1E 54 E (Digital Signal Processor,
DSP). & A% & w7 (Application Specific Integrated Circuit, ASIC). ILaR * 442 ] & 7]
(Field-Programmable Gate Array, FPGA) R & LA RAZZ X4, o 2 TRF HRE ZH
B, EAtANE, EF, BAXEETULMAEERERE ZA LR LT LR E A
A ERE,

FE R W F 6y 5 — R AP R AT 3 G R . PTER H AT i B AT AR FE
BHEM, LIUEH KM, ZITENTREBNREGHEA T HENAER, ¥ ENAERHEL
R PATIRR IR F F B AT 69 T35 A BALIR A 690 42 SR ik

B MBEIEARARTAFA RN T MRE), ATHAENGTRPEF, LEAMEGEE, K
B by B TR AL, TTAAE AT L F RGP a3t 2342, ERREHRAK, R4AR
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EBHARARTAFIRE, BERKIFHATHREFRAGE TR GEAR L ET K,
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B LRGP BB — AL MR T B AR A B, X Sk T 88 50 ST VAR AR AL R
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AR, Blom ZNEARBHET AL AERETAERE TG — AR R, R—LHIET L
Ak, RAMAT. FI, PrBm AT 6948 L2 A 69384 R A AR S BGB4E H 4T R8T
—skfE o, EERE AN EBESREEEE, LT AR, MR R L C T XNt

PR AVE A 5 B AT AR RF LT URR M L5 Fay, 1ERHE TR T3
T AR RFE LT UARRBEIELA, T TF AT, AFLTUSHEZANARLET
Lo FTURAERIRGE ZRBF LT RE 2L ARFILR Y FFRHP] 5 £65 8 6,

B, BRPFENERLFPOEDRETTAERE ~NPREL AP, LT ALEAN
AWML, CTUREARANALEAERAE—NEAT, LRERGETRT
VASK AR A9 X G2, 5T ROR A 4 2 ik 3 T 69 X 92 3,

I8 S i 0 S 7o ROA B A 2 88 S TR KR I AE R 6y = e AR Al B, T
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%%, REPBERES ) T AP FEANRAER L T HO LRI T H. maT LG5
AR O U &, BHE. RiEH4SE (ROM, Read-Only Memory). ##fk R4 L& F
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AL B A 4

10



WO 2021/159751 PCT/CN2020/125059

A E K
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&
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2
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%ﬁg%?ﬁﬁﬁkéﬁkamdﬂ &P ARKBAR, 5 EIRE BT IR F IR AT
MR 2EE, FEHBESHIERE,

6. WIBEAF] Z K 1 i by L Ti5 LA BRI A 6O AZ BRIk, £, sraR¥rrt
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GBM # Al f7 0 £, FRpey5 L4 R,

10. ARABALAI B K O PRk by it ik &, H b, Ardsd ATk G AR A L A{Z 8ot
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PEARE, 138 5 S AT AR A LA e R £ 4kia4E . R, Ak BERT A £
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PR A ARG B A Pt TR & A AU 69 Res2Net 2 & R 4 b 03 & 7 WL 25 4 ik
iR, FEHEEE.
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TP if AR F 4B M N £ PTiE Res2Net W& AR KRB, £ 5 E IR £ AT I8 F B,
WAR o, 5 ESFIEEE.
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