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(57) Abstract: Disclosed are a parallel analysis device for ECG signals, and a method and a mobile terminal. The device comprises an
integrated memory (10), a CPU (11) and a GPU (12), wherein the integrated memory (10) comprises a first memory (101) to be used
by the CPU (11) and a second memory (102) to be used by the GPU (12), and the CPU (11) is capable of accessing the second memory;
the CPU (11) performs primary noise reduction on received raw ECG signals to obtain primary ECG signals;, abnormal heartbeat
classification initial screening is further performed on feature data extracted by the GPU (12) to obtain suspected abnormal heartbeat
data; the GPU (12) performs feature extraction on the primary ECG signals to obtain feature data; secondary noise reduction is further
performed on the primary ECG signals to obtain secondary ECG signals; and template matching classification is used to process the
suspected abnormal heartbeat data and the secondary ECG signals to obtain final abnormal heartbeat data. The device and the method
can be used to increase the efficiency of ECG signal analysis, thereby increasing timeliness of ECG signal analysis feedback.
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RIRF RIS AT B OSBRI — R IR RS2 "L ECG 5 S#H1TA
2, FARLNFEOEEE, 27T , B CPU #l GPU HE4AIE ECG
EENEREFMEIES , GPU LAHITHIEARNTEMREZMITETS
& T ECG ESHNAITNE , N\TiEE T ECG ESM 7 TR AV RAHE |,
ERHE TIREFE , BETHAFPERRE,

b

H

SNE 4 iR S —™ ECG ESMHITAMAENRIEE | ZHEE
3 AR AR ESC ; x5 EBBILIRE CPU. SEMATERIIE
—AFE. EZAENGPU S AXRELN ; EF , ZE_REFEHIUMAE
7, ZAEEENTSR

£IK S402 , CPU I ECG [RIA1E S | 15 ECG RIREEFMTE —R
7,

£ 9% S404 , CPU INEHFE—AER ECC RIBESHIT —RIFIRLIE ,
BE—RECGIES;
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S8 S406 , CPU—R ECG EE=Z BT HE—R%E

LTI S408 , EERNTEIE CPU FETE —AFEHI— K ECG ES 8!
BE_RE;

TR S410 , GPU NEZRFMNE—% ECG ESHITIHER , F2!
FEEENHE

TR S412 , GPU BRHERIBEFRETE AT ;

LTI’ S414 ERMAFE GPU FHETE AT RIS ERENEEGE
EEMHNEE—KNE

L I& S416 , CPU IRIBEFEA BE SIREVUFELUE | HERIZE RV F
EAIHHEBEHITREOE DL |, B UREOEHIE:

F$IR S418 , CPU BEUS B L ERIEFHTE —NEF

LTI S420 =R AR CPU RMTE —AFTHNRUFEOERIES
BEFE_ANF;

IR S422 GPU IN#—% ECG 55 HIT_HIFIRAIE FE "X ECG
E5; ATARSFA CPU M GPU MRMITERIR , ZH P BLEES
FHITHEERI ZRIFIRAIE , NMFERNAEHAZRZRE DEBRIAN

IR S424 , GPU NFEZATFREE U R E OEEIE | IZIBIZERRR
LEHSR LR ECG EENRMUFE DEHIEHITERIA  FARERE
IMEEE

TR S426 , GPU BRAREVHEEFETE_RF ;

TR S428 EMANFR GPU FETE _AFPHNRLFE LELIEN
FRUBEEMNEE —ANE;

£ I% S430 , CPU SRENGRLAFE LEREE ;

TR S432 , BRARBUVERELEZRHENETTE , UEZETT
FEERERARE OHEBIBEEMR GRS ;
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T S434 , CPU BEREF FEETRARBVEHERRMIRS.

EiRARF , B CPU #l GPU H[FALIE ECG S A 2 S IE
% ,GPU UHITRIES ATME £MITEMES IS 7T ECG ESH72 A
X, NTIEE T ECG ESMN TR IGHI A |, ERFE TIREINFE | 8
= TRAFPARRE,

WHFERRENFGELEARN , RRAALEANERE T — MR
1% |, ZBIMLIREIE LR ECG EEMHITONRE.

APFALHESRNEIRE T —MYBRFNREFER AR, ZVEEFNREEN
RFEEVEFIMITIES | ZVBAIRITHESERLIERFAMMITR
MUBERTHITIE S (R(EAIEEE YL kiR ECG EBMH1THE , BRI
WAEEERAIN , BB,

AAFEMA VIR —F ECG EEMHITONEE. AiEMBiL
i, BT — A RRERAER T (GPU) RUMELHITER ECG 7
A 5 ECG ESMIMFAIRANMELL , FITAAEHENERFR =5
A A CPU/GPU BT ERIR 27TV AKIESEE 24 /B ECG 2#EHY
MiTHE] ; BERIEREN , TEAXNMIBNFTFRESNSESNAEW
it . EIRRITREH# - 4E , RGRERFA B THP AR, 1,
HEXETTESES GPU B, A BINE SHEHINFER/ | EBRET B
% &t TERY 8] B PRAY o) /R

EXRRBERREENLAEHEA AT , NIZIERED , FIBENRENS
% AT UEEHEMA M, U EAERNERESHEANRVXERE
MR, Gl , ERRREZEEFERER TREA AN Z ML
KRB, HEMTENRER~ BTSSR R RN, heeMRE, &
=E, REEATEEFHNENAETUAR—ER, ZRERIAEN—
5y, FTIRMEIR, FEFEESAEN -2 - S N HTEMAER

14



10

15

20

25

WO 2019/100417 PCT/CN2017/113408

BIEINEEMTTRITIES, HNEEE  EELEFEABERNSIMANF , &
NE P AT AR ERI DN BE BT A LA E F B R AT AR E = 2 &£, #la0 , Ao
LR T HESERR LT BABRARFITHINIT , ENEIthr] BURHE R B B
17, XIRFTP RBIIIGEME. WEEENE , ERN/EREERRNENS
HE. UREEFR/EGRIZERISENES , STARRITIENIEESE
MERNETEGNRARSII , SKEFTTUAETREGSITHENESMA
EREU,

FI  BEERAAZINIEEA NP S INEEEIRE B TP AEME —EE
R — MR HER Y thPIA B & MERBIRFE , th T AF/NEHE AN
FREIRE LA, — MR HIER 573,

FTIRTNBEAN SR CARR A THRE 8 ST A AL SUSE IR HAE Iz 0 = miH E Sk fE
A, FTUFREE— M ENNEZEEFEN RS, BT XENIER , A0
FRRARAERFR LSE G M B RA ML TR 2 S E X R AT R
SR PTCANRE = @AV R |, X EVIRG = miFfEE — 1708
NEP , BEETESHUES —8ITEVIRE (FIUENATEN | R
F8 , WENKEREF ) HITEALXASZSNIKEA MR G EN2EER S
TR, MEIRNEENREE U 2. BaER., RiiEFM#E8 (ROM,
Read-Only Memory ) FE#7FEL7F#f&28 (RAM , Random Access Memory X
S EABSEEM T UEMEEFR BN R,

EMiAEANE « UM ERMRAKEAI  (RARLAANERSIHEA |
FANIZBEARAARRATER , MIENERS , XAANRIFCEH AR
Fit , RESREFIASKEA NN AT HIT TFMIRR , RTURIESE
BRAANGINHIERE | (EAABEARARTENREARARER LA EENRA
SEERN , HRATTUN FHASERE S AT ICE R A S R H#HITIENE T2 S
BEEL , AEWNEPBDRAFEHITEFEE R ; MiXEER, T
BB, ANEHNRALDENERRRE AR LTI IR AR 77 RS
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HSEE , SNRABERRNFNFRIPSEE A, B , XA RIPSEE N
AT CAR A Z2 3R B R SE B 9
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BRI RS

1. —% ECG ESHHITHHRKRE , HIHIEET A FIRRESE: &
AL A 7F. CPU fll GPU , FTiR&E R AT BIEH CPU EAME —AF 4TI
GPU ERME A , BFTR CPU FIiARIFMASE AT ; ATk CPU AT
& GPU &3 iR SRl N E I EUE

Frid CPU BCE RN EULEINY ECG [RIAESHIT—RIFRLIE , BE
—4% ECG 55 ; MREEEMIETiA GPU RN ISR HITRE OHE
DEYIHRIE |, BRRUFE OHEEIE

ATk GPU BBE RN ATIR —& ECG S5 #HITHHERE , 52 FmiRHIE
i ; U REE RN TR — &K ECG 5 # 1T R IFIRALIE , 52I”H ECG
5 , MAERLES EAXNMARUS S 0EEBIENTIA R ECG 15
SHITIE , FARLRE LHERIE.

2. IRIERRMER | FARRE , HYHEET | Fnk CPU 83 :

RaE SRR |, EMIEW ECG [RIAES |, BT ECG RIAE
SEMETARE—AF ;

SE—MMALIEARIR | EEERINEFTIASE —NER ECG [RIBES#1T
PEIEALIE |, 52— ECG 155 , B —% ECG 55 R ETFIASE
=,

FE—RBOESEER  EEMREEFREEESRINFTRFESIE |
REBIREMWAMNAE AN FTRFERBEBRAITREOESE , BRRUR
BOEREE  BAARURE ODERIEFETREE _RT7.

3. IRIERRERK 2 FRfRE , HYHEET | Fnid GPU 81F -

FHIEAMARIR | EMMATIAE ZAEINHFTIA—% ECG 55 #1TH
{EREY , FRHERURE ; BRI RIEERETFRE ZNE ;

— 4
—_A
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SFEIMALIEARIR |, EEERMINEFTIA — & ECG [ES# T HREFIRRIE
SE_RKECGIES ;

EZRBDEDEER | BEMMFTIASE Z AR R IRENFT IR &K
ECG 55 , MATIRE ZNFREFT AR U R E O EIE | HREBIRERR
LB 75 RANFTIR Z 4 ECG 5 S WATIARR U F & OB HIEHITERIA , 52
RAFBOHEBE  BRAREOVHEBEERETRREZRE

4. RIBRRMER 3 FIANRE , HISEET  FIAEMAFEE : IR
BIER |, EEMBAMAHEMIEUARRLRE O ESENEFRECERE DRI
B ZFTASE—AF MAERTIR CPU RIEFTIAF 5 &5 R IRET R AV ELHE,

5. BRIERRER 3 RV RE  HIFEET | RS —MAIRERE
i& IR JBKREE ECEMXY ECG [RIAESHITIRELIE FR—RECGIET ;

ARS8 — AR IR BIEMRIL ERE T , BEMMNFTIA—% ECG 55
BITREIRAIE | FEI % ECG 55,

6. IRIENRMER 3 FRMRE  HIFIEET | Frid MR EE

aFETinET , BEMMNATA—% ECG EE#1TER , MEHESE
289 ECG 85 ;

ROEMNETT , BEMMNATIRFASFRNE ECG E5#1T R IR
MEHARMER ;

QRS JEEHHEN , EEE R FT IR M LER 1T QRS JREHEN I B s
B QRS JHEFRIISIE IR,

7. —® ECG EEMHITHNAE , BIFEET , FidAENAT#E
ohi&is , FTARENALIREIE | ERATE. CPU M GPU , FTIRERMANFERE
fft CPU {E IS — RFFETIA GPU ERA%E N7 , BFDA CPU T4l
FTiRZE —ATF ; ATid CPU FIATIA GPU @i ATk S Al N TE R a 51

AR 73 A EIE

18
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FTiA CPU M # UK EIRY ECG [RIAE SHIT —RIFIRAIE 52 —HECG
55,

ATit GPU W ATA — 4% ECG S S#TIFIEIREN , FRIFELURE

AR CPU W ATIRFHERIBHITHE D E S LY HLIE , BRIRURE
ISR

FTi& GPU Xt FTiA—%% ECG 55T RFFIERAIE |, 52 "L ECG 5
S ; URMNAERLE S XA XN TR RS O EBIENmA & ECG
ESHTRIE , FAREFEOEHKIE.

8. IERANER 7 FriRMFiE  AWEET |, FiidAEEEE

FTiR CPU SRENFTIARZ REVHERIE , BIASLREOEBELE
ERIRNETES ;

ATk CPU #HWATAETT FEE T ARALRE DEHER RIVRE,

9. \RIBAFIERK 7 =% 8 FTIRMIAE , HYHEET |, Frik CPU MATIR
GPU @i Frid e A7 E i B B4E -

FTREER N FIEFTIA CPU BT E —AFRMNRIEEFIZMAE "N
7, UWRISFTR GPU I EF AR E — N RSB Z MG B E B =
FTR % — N7,

10 . —MBonLim  HISMEET | FiRBiLQiR e iENRIER 1-7F—
I A B 2=

19
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