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LOAI BO NHIEU PHAT SINH TREN TiN HIEU ECG TU CAC HE SO
WAVELET DUA TREN CAC THANH PHAN POC LAP CUA ICA

Bui Huy Hai *

Tém tit: Loai b6 cdc thanh phdn khong mong muén dé thu nhdn dwoc tin hiéu sach

ECG la mgt nhiém vu quan trong, giip tang d¢ chinh xdc cho qud trinh chin dodn lam
sang. Cdc thiét bi ghi tin hiéu dién tim thuong cung ccfp cdc bo loc ddc thu trong qua trinh
thu nhén tin hiéu dién tam do dé logi bé nhiéu. T uy nhién, voi mong muén thu nhin ECG
dat do chinh xdc cao thi cdac bo loc co ban nhw vdy la chwa du; boi viéc ghi nhan tin hiéu
ECG thuong dnh hwong tir nhiéu nguon phdt tin hiéu véi da dang cdc bién dé va cdc
thanh phan tan so6 nhiw tin hiéu nhip tho, dién ndo, dién co, cing nhiéu thanh phdn khac
bén ngoai co thé,... chinh vi vdy, cdc b loc thong thuong khong dap ving dwoc yéu cau dat
ra. Nhiéu nghién ciru da tdp trung gidi quyét bdi todn nay va da phan nao cdi thién chdt
leong tin hiéu ghi [1, 2], tuy nhién, cdc phirong phdp truée ddy déu gdy méo tin hiéu ghi
ECG khi nang cao kha nang triét nhiéu. Trong nghién citu nay, tac gia da dé xudt phai
phdp méi “Két hop phwong phdp phan tich cac thanh phan déc lip ICA véi bién doi
wavelet” dé loai bé cdc thanh phan nhiéu bat thuong, nham ndng cao d¢ chinh xdc ghi
nhan tin hiéu dién tim voi gia tri twong quan dat dén 0.969 so véi tin hiéu sach.

Tir khoa: Triét nhiéu; Tin hiéu y sinh; Tin hiéu dién tim; Phén tich cac thanh ph?m doc lap; ICA; Bién dbi wavelet;

WICA.

1. PAT VAN PE

Khi co thé c6 hién twong bénh 1y, nhidu bénh 1y cho thy, ching lam thay dbi gia tri ECG vé
hinh dang, bién do va tan sé. Viéc thu nhan tin hiéu ECG chinh x4c nay c6 y nghia rat 16n déi
v6i qué trinh cham soc sirc khoe va chan doan 1am sang voi nguoi bénh. Cac nghién ctru nham
muc dich thu nhan tin hiéu ECG véi d6 chinh xac cao ngay cang trd thanh mdt linh vuc tiém
ning vé ung dung, dong thoi tao tién d& cho cac nghién ciru thiét bi ty dong chan doan 14m sang.
ECG ludn bi tdc dong boi nhiéu thanh phé”m nhiéu, nhu cac thanh phz:in dién co, dién ndo, cac
thanh phan nhiéu trang,... diéu gay nén sy bién d6i bt thuong ciia tin hiéu thu ECG tir tan sb
dén bién do [3]; nguyén nhan chi yéu béi tin hiéu ghi ECG bao gém nhiéu ngudn khac nhau; cac
thanh phén dién chinh duoc chup 1a giao dién co tim, co, da - dién cuc va nhiéu bén ngoai.

Céc tan s6 pho bién cua cac thanh phan quan trong trén ECG [4]:

Nhip tim: 0.67 — 5 Hz (40 — 300 nhip/ph0t);
Soéng P: 0.67 — 5 Hz;

QRS: 10 — 50 Hz;

Séng T: 1-7 Hz;

Céc thanh phn tan sb cao: 100 — 500 Hz.

Ning luong twong ddi cua phire bd QRS, song P-T, nhiéu co, nhiu dich chuyén cung phan
b6 tan s6 cua tin hiéu ECG nhu hinh 1

Giao dién tiép xtic dién cuc - da can dic biét duge luu y, vino la nguén gy nhiéu 16n nhét,
tao ra thanh phan dong mét chidu khoang 200-300 mV [4]. So sanh diéu nay véi hoat dong dién
clia tim ngudi bénh (thuong nam trong khoang 0,1 dén 2 mV). Nhiéu quan sat dugc tir thianh
phﬁn nay duogc khuéch dai qua su dich chuyén cua co thé, chuyén dong cta bénh nhan hodc su
bién d6i ctia hé hap [5]....

Céc thanh phan tan sé phd bién cua nhifu va cac tac dong khong mong mudn trén tin hiéu
dién tam do:
e Nhiéu co: 550 Hz;
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e Nhip thd: 0.12 — 0.5 Hz (8 — 30 lan/ph(it);
e Nhiéu dudng day: 50 or 60 Hz (nhiéu duong day);
e Cac thanh phﬁn khac: cha yéu >10 Hz (b6 kich thich co, nhiéu tir truong manh, may tao
nhip tim vdi giam sat tré khang).
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Hinh 1. Pé thi phdn bé bién tan tin hiéu ghi ECG
Ndng heong twong doi ciia phire bo ORS, song P-T, nhiéu co, nhiéu dich chuyén
dwa trén gia tri trung binh 150 nhip dap cua tim.

Ngoai ra, tin hi¢u dién tim (ghi thd) con biéu 16 cdc mau bat thuong ma cé su thay doi dot
bién vé bién do va dich chuyén vé tan sé do sy tac dong tir cac thanh phan khong mong mudn
[6]. Nhidu nha nghién ctru da tap trung vao viéc loai bo nhiu véi nhiéu hudng tiép can khac
nhau nhu k¥ thuat phan tich twong quan chia tach cac ngudn mu (BSS-CCA) [7], k¥ thuat phan
tich cac thanh phém doc 1ap (ICA), ky thuat wavelet mu (BWDA and WDA) [8, 9, 11], Ky thuat
phan tich thanh phan chinh (PCA), phan tach tuyén tinh (LDA) va bién d6i hinh thai (MCA) [9,
10], lgc thich nghi (AF), K§ thuét két hop phan ngudn mu va may phan tich vec to,... [8]. Cong
cu phd bién nhat dugc sir dung nhimg nam gan day 1a ICA [9-11]; boi tin hiéu y s1nh ludn 14 to
hop phire tap nhiéu thanh phan c6 nguoén gbc mo ho kho xéac dinh, ICA s& h trg phén tich nhiing
ngudn khac nhau tao nén cac thanh phan doc 1ap Ics va ta co thé loai bo cac thanh phan khong
mong muén. Tuy nhién, d6 chinh xac cta ICA phu thude nhiéu va kich thuéc co s dit liéu,
thong thuong s ngudn phat tin hidu trong co thé luén vuot qua s kénh ghi dir liéu va trong
truong hop nay ICA s& khong c6 kha ning tach nhidu ra khoi cac thanh phan con lai, hodc cac
thanh phan bi coi 1 nhidu, khi bj loai b6 van chira dung nhiing thong tin hiru ich, nhu vay, viéc
triét nhidu s& gy ra mat thong tin.

Mot ky thuat hidu qua dugc st dung trong phan tich, khao sat tin hiéu 1a bién déi wavelet
(WT), né cho phép phan ra hiéu da phan giai trén cac thang do khac nhau nho cac hé s6 wavelet,
n6 cho phep dinh vi chinh xac tan s0 tin hiéu theo thoi gian. Boi cac thanh phan nhiéu thuong chi
tap trung trén mot sd giai tAn nhét dinh, nén viéc loai bo nhidu trén ting hé sb ciia wavelets s& 1a
mat giai phap kha quan khac phuc dugc nhitng nhugc diém cua ICA.

2.CO SO DU LIEU VA GIAI PHAP

2.1. Co sé dir liéu

Dit liéu dién tim d6 tir ngan hang dir liéu sinh hoc, tai dia chi website www.physionet.org
dugc st dung trong cac thi nghiém ctia nhom tac gia. Dir liéu ghi ECG dugc lya chon mét cach
ngau nhién tir 20 nguoi (7 nif va 13 nam) trong s6 92 nguoi trong ngén hang dir liéu. Dir li¢u
ctia mdi chu thé déu ghi nhan thong tin cac tin hiéu ECG truyén thong, ngoai 9 dao trinh don
cuc (3 dién thé chi LA, RA, LL va 6 dao trinh don cuc UV1 : UVvo); tan sd tin hiéu duge loc
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va thu nhén trong dai tan 0.5 dén 150 Hz véi tan sb 1dy mau 800 Hz duoc sir trong céc thi
nghiém ciia d¢ tai.

MJi ban ghi dugc phin thanh cac phan doan dit liéu 10 gidy. Vi thoi lugng dit lidu ghi trén moi
chu thé > trong ngan hang dir liéu 1a khac nhau nén nhom tac gia da chon 30 doan tin hi¢u ngau nhién
trén mdi chu thé; nhu vay, tong sd dir liéu tham gia thi nghiém la 600 phan doan dr li¢u (phén
doan 10 gidy). Cac chii thé tham gia thi nghiém c6 tudi tir 20 dén 60 véi tudi trung binh 1a 45,23
tudi; da s6 bénh nhan cé tién st bénh tim va da duoc nhap vién. Mot hé théng dir liéu sach cua 20
chu thé ciing duoc sir dung dé 1am co so so sanh vai tin hidu tho sau khi triét nhiéu.

2.2. Triét nhiéu biang ICA

Hoat dong cua ICA duya trén ba gia dinh sau: (a) dir liéu thyc nghiém Ia td hop on dinh cua tin
hiéu y sinh va cac ngudn nhidu khac; (b) tin hi€u ghi xudt phat tir cac ngudn trén co thé nhu ving
nguc, vung dau, ving da va co thé 1a tuyén tinh tai cac dién cuc, thoi gian tré cua tin hi¢u tir
ngudn phat d&én cac dién cuc 1a khong dang ké; (c) sb nguon phat tin hiéu khong 16n hon sb dién
cuc quéa nhiéu [6]. Phuong phap ICA dya trén nguyén tic duge md ta nhu trong so @b hinh 2:

M6 hinh cac ngudn nhidu tic M5 hinh tach c4c thanh phén
dong den dién cuc ghi déc 14p ciia ICA
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Hinh 2. M6 hinh nhiéu tac dong Ién tin hiéu ghi va mé hinh hoat dong ICA.

V6i sy, Sy, ..., sn: Cac ngu(‘3n phat tin hiéu co bén; Qrc 1~ n: Céac dién cuc ghi tin hi¢u ECG;
X1, X2, ..., xn: Cac dao trinh ghi dit liéu; A 1a ma tran t6 hop tin hiéu va W 1a ma tran nghich dao
cua ma tran A.

Tin hiéu dugc ghi nhan ¢6 thé duge md hinh héa nhu mét t6 hop tuyén tinh tin higu tir céc
nguon khac nhau ma c6 su phan bo doc lap thong ké va phi Gauss theo cong thic X = As; A
(ma trdn n X n) 1a ma tran tuong Umg vo1 ma trén tron cac tin hiéu dgc 1ap tir cac nguodn khac
nhau; nhu vay, chi X c6 thé thdy duoc; Gia tri s dugc tinh toan bai s = W.x with W = A™. Cac
ngudn tin hiéu “si” can phai chira dung cac thanh phan Gauss it nhit nén phép do Cuc dai hda
tinh phi Gauss la chia ’khoa,de danh gia cac trong so ma tran A hay cac thanh phan doc lap. Do
d6, udce lugng ICA nham den cuc tiéu hda tinh Gauss tic cuc dai hda tinh phi Gauss béi vi diéu
nay sé cho ta cac thanh phan doc lap.

Negentropy J(Y) dugc st dung nhu mdt phép do Cuc dai hda tinh phi Gauss. Negentropy la
dai luong dya trén Iy thuyét thong tin goi entropy vi sai J(Y) = H (Yo ) —H(Y); v6i Y la bién
ngau nhién, H(Ygauss) 12 gié tri entropy cua mot bién Gauss tuong tng véi ma tran twong quan
nhu Y. B&i negentropy hoi kho tinh todn nén nguoi ta da xay dung mot so phuong phép tinh toan

. 2 . . .
Xap xi. J(y) = {E[G(Y)]— E[G(Y gm)]} véi ham phi tuyén G(.) c6 thé chon theo mét hai bidu

u2

thirc sau: G(u)=llogcosau Voi 1<a<2vaG(u)=—e 2 ; trong do, g(.) 1a dao ham cia cac
a
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ham G(.); twong ng véi g(u) = tanh(au)va g(u)=ue 2 ; tinh toan trong s6 “w;” dugc mo ta
trong cong thirc w = E{Xg(w X)} - E{g'(w/ X)}w,

Sau khi tach ra cac thanh phan doc 14p, cac thanh phan duoc danh gia 1a nhidu s& duoc loai bo
roi tai to hop, tin hiéu thu duoc sau ciing sé& 1a tin hiéu sach.

2.3. Tri¢t nhiéu dua trén hé thong hop ICA va bién d6i wavelet

Hoat dong ctia ICA duya trén qua trinh chia tich thong tin va loai bo cac thanh phan doc lap
(ICs) ma duoc danh gia 14 nhidu, tuy nhién, véi cac dao trinh ECG thi viéc niy co6 thé s& gy mét
thong tin hitu ich cho chan doan 1dm sang.

bé khic phuc hién tuong nay, chung t6i di thuc hién triét nhiéu trong mot pham vi tan sd
nhat dinh. Mdi thanh phan doc 1ap s& duoc phéan ri nho bién d6i wavelet.

Phé tan tin hiéu thu

Phé thay ddi theo cac rdi loan nhip tim khac nhau, va phd cong suit dugc quan sat trong dai
tan tir 1 dén 20 Hz. Bién d6 giam khi tin s ting va nhanh chong bién mit trén 12 Hz. Cac thanh
phan tan sd tir 1 dén 12 Hz dugc chon dé nhan dang nhiéu nhip ECG. Cac phd nay khong bi
nhiéu boi céc thanh phan tan s cao trén 20 Hz nhu nhiéu dudng dy dién (50/60 Hz) va nhiéu
co, va cac thanh phan tan sd réat thap (< 0.5 Hz) nhu do troi duong co ban va hoi tho [1, 4]. Do
d6, nhiéu duong day dién, cac thanh phan tan sb rat thip va tan sd cao duoc loai trir ma khong
anh huong dén tinh ning mién tan s6. Nhu da phan tich ¢ trén, cac tan s6 phd bién cua cic thanh
phan quan trong trén ECG la: Nhip tim va song P trong dai 0,67~5 Hz, Song T trong dai 1~7 Hz,
thanh phan QRS trong dai QRS: 10 — 50 Hz,... Chinh vi vay, thanh phan nhiéu co trong dai 5~50 Hz
14 thanh phén c6 anh huéng 16n dén tin hiéu ghi ECG, ngoai ra, con nhiéu thanh phan khac (> 10 Hz)
nhu bo kich thich co, nhiéu tir trudng manh, may tao nhip tim véi giam sat tro khang,... ciing
anh hudong khong nho t6i tin hiéu dién tim, vay, nhom nghién ciru s& tach cac hé sé wavelet trén
mdi thanh phan doc 1ap cta ICA dé triét tiéu cac thanh phan khong mong muédn.

Bién doi wavelet: Bién dbi wavelet duoc st dung dé khic phuc han ché cua bién doi fourier.
K§ thuét nay bat diu véi ham séng me va duoc phéan chia thanh cac song nho (Wavelet) chira cac
dao dong tan sb thip hon, song nhé nay dugc so sanh véi tin hiéu phan tich dé c6 mot buc tranh
toan cuc cua tin hiéu & d6 phan giai thd. Qua trinh nay goi 1a 1am thay doi ti 1é (scale) phan tich;
khi thyc hién tiép bude so sanh, tin hiéu s& dugce nghién ctru chi tiét & cac do phan giai cao hon,
gitip phat hién cac thanh phan bién thién nhanh con 4n bén trong tin hiéu [10, 11].

Phan ra wavelet: Bién dbi wavelet roi rac (DWT) dua trén viéc ma héa bang con duoc phat
trién dé thu dugc tinh todn nhanh ctia bién d6i wavelet. Budc nay c6 thé hiéu phép bién doi DWT
nhu 13 4p dung mot tip cac bd loc thong cao va thong thap.

ICs 150Hz tin hiéu
6 5 4 3 2 1

Hinh 3. Phan ra wavelet ¢ mic 5.
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Thiét ké cac bo loc nay tuong duong véi ki thuat ma héa bang con, tuy nhién, né ¢ su khac
biét véi ma héa bang con 1a cac bo loc trong DWT dugce thiét ké phai co dép tmg phd tring, tron
va truc giao. Tin hi¢u qua céc bd loc thong cao ta thu duogc cac hé sb chi tiét va qua cac bo loc
thong thap ta thu duoc cac hé sb toan cuc twong tng, sau do, chung phai dugc ldy mau xudng
(down sampling) hé s6 2 tao thanh bién d¢6i DWT ¢ muc 5 nhu mo ta trong hinh 3.

Vi tan sd tin hiéu trong dai 0 ~ 150 Hz), phan ra wavelet s€ dugc nhom tac gid thuc hién &
mure phén rd 5. V6i mae phén rd nay, viéc phan tich wavelet co thé thu duoc cac hé sb wavelet
(aj) tuong tng cac bang tan quan trong cua tin hiéu ECG, nhu T-wave, P-wave, bo QRS,..
nham loai bo nhidu tap trung timg khu vue, tang hiéu qua cua giai phap thyc hién. Cac bang tan
thu duoc sau bién ddi wavelet nhu bang 1 sau day:

Bdng 1. Cdc bang con sau khi phdn rd wavelet ¢ mucC 5.

T Tén bang con Dai tan
1 Bang a; 0~4.7 Hz
2 Bang a; 4.7~9.4 Hz
3 Bang a3 9.4~18.8 Hz
4 | Bang a4 18.8~37.5 Hz
5 |Bangas 37.5~75Hz
6 Béang as 75~150 Hz

Tin hiéu dau vao di qua hé thdng ICA va duoc phan tich thanh cac thanh phan doc lap, khac
voi phuong phap triét nhidu bang ICA, cac thanh phan doc lap khong bi loai bo ma dugc tiép tuc
phén ra bang bién d6i wave~let. Qua trinh sau khi phén ra Wavelet, chung ta s€ thu dugc cac hé )
phén ré (aj). Viéc triét nhiéu s& dugc thuc hién trén cac hé so (aij)) dua trén muc ngudng dugc
tinh toan theo cong thic T =of2log(k) (*). Vi tan sb 1dy mau 800Hz, gia tri k (phdn doan 1

x mean((a,|)
gidy dir liéu) tuong (mg v&i 800 mau. T =o4/2log(k) ~ 2,370. Trong do, o? =M la
C
danh gia d6 1on cua phan tin hiéu phén tich, ¢ 12 hé sé hing (¢ dugc thiét 1ap bang 0.858) va k 1a
chi€u dai dir liéu phan tich.

o Céac hé =6 phin
9 kénh vao tich wavelet (aj)
Clo.......Co
‘ Phan tich Thidt 1ap rong
wavelet tin higu o =
_____ P R e ) wr |IO
tilﬂhkk?; 06 hé =6 wavelet| *| |Tinn ngwdng T| * T :
: (ag)
thuy nhan
JiL - .
1cy ca _— ; - — Bid
] dng thire tinh mire ngeémg T T = o ,/2log( k) . ien -
9 thash ai [~
phan dde [ _
lBp (IC9) | e
| nguge
Phin rd wavelet Bien doi Yo
ICa ——- - wavelet "
M hé 26 wavelet | . ngwoe
(a) : awm

Hinh 4. Triét nhiéu dua trén su két hop ICA va bién déi wavelet.
Mirc ngudng T s& gidi han cac gia tri bién do cta cac hé sb (ajj) theo cong thirc (*).
Sau khi loai bé cac thanh phan tin hiéu dot bién tir cac hé s6 cua wavelet, budc tiép theo sé 1a
bien doi wavelet nguge (IWT) dé thu dugc cac thanh phan sach IC. Bién d6i ICA nguoc s€ cho
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ta thu duoc tin hiéu sach di loai bo dwoc cac thanh phan nhidu. M6 hinh thyuc hién hé théng dugc
mo ta trén hinh 4.

Thuat toan loai bo nhiéu véi gidi phap ngudng T nhu sau:

sign(a; )(a|-T) if [ay [>T

0 it |a|<T
3. MO PHONG, TiNH TOAN, THAO LUAN

Dt liéu y sinh tir ngan hang dir liéu www.physionet.org da thu nhan tu 20 chu thé tham gia thi
ngﬂhiéng, dit liéu danh gia duoc thug hiéI} trong 30 phén doan dfrrlié;u gh~i ngau nhién trén moi chu
thé, moi phan doan dir lidu dugc tri€t xuat trong 10 gidy vdi tan s6 lay mau 1a 800 Hz, cac chu tham
gia thi nghiém 1a cac bénh nhan dang dugc theo doi tai bénh vién Campbelltown — Uc [12].

Trude khi dugc dua vao hé thong wICA dé triét nhiéu, dit liéu duoc dua qua bo loc thong dai
voi tan so cat tir 0.5 ~ 150 Hz nham loai bo trudc mot so cac thanh phan nhiéu co ban nhu nhiéu

md hoéi, nhiu dién cuc, nhiéu bé mit da,... dé hé théng c6 thé tap trung chu yéu loai bo cac
thanh phan nhi€u phtrc tap, c6 su dot bién cao nhu nhicu co.

Mot hé théng tin hiéu sach gém cac tin hiéu & mdi cha thé tham gia thi nghiém dugc st dung
1am tin hiéu tham chiéu nham danh gia d¢ twong quan véi tin hiéu sau khi loc nhidu qua mé hinh
wICA. Viéc danh gia hidu qua clia qué trinh triét nhidu s& duwa trén hé sé twong quan R giita tin
hiéu dAu ra cta hé théng wICA va tin hiéu tham chiéu (Rma= 1). Chiéu rong cira sb k dugc thiét
1ap bang 800 twong tng véi 01 gidy dir liéu va ham wavelet dugc st dung 1a Daubechies.

Hiéu qua clia phuong phap triét nhiéu méi sé duoc danh gia dua trén viéc so sanh voi kha
nang triét nhidu cua phuong phéap truyén thong ICA trén tat ca 9 kénh. Hé sb twong quan giita tin
hiéu sau khi triét nhiéu cta ca hai phuong phap ICA, wICA véi tin hiéu tham chiéu (tin hiéu mo
ude) trén 9 kénh dugc mo ta trong bang 2.

Bing 2. Bang gid tri twong quan gitka tin hiéu dau ra ciia hé thong ICA, wICA

S0 VOi tin hiéu tham chiéu.

TT Kénh ghi/dao ICA wICA

trinh GiatriR | GiatriR

1 I 0.9245 0.9595
2 Il 0.9138 0.9636
3 i 0.9282 0.9762
4 V1 0.9118 0.9549
5 V2 0.9281 0.9697
6 V3 0.9386 0.9796
7 V4 0.9211 0.9812
8 V5 0.8986 0.9573
9 V6 0.90240 0.9794
Trung binh 0.9186 0.9690

Cy

Hé sb tuong quan duoc tinh boi R = (Cxy la hiép phuong sai cia x & y, R < 1), voi

Cy =E{(x=m)(y =)} i E{x} =, ; By} =1, 50, = [E{(x-n,)’| Va o, = [E{(y-n,’} [11]

Vigc loai bd tirc thoi cac thanh phan tham du khéng mong mudn qua viéc tach ngudn tin hiéu
thu (ICs) c6 thé gy mat thong tin hitu ich tir tin hiéu ghi; mot tac dong khong mong mudn trong
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qué trinh triét nhiéu. Giai phap dat ngudng trén cac hé s6 wavelet thyc hién trén mdi thanh phan
ddc lap cua hé thong ICA da cho két qua kha quan so voi phuong phéap truyén thong, vira cai
thién kha nang triét nhiéu ctia hé thong dong thoi s€ cho phép giam méo tin hi¢u ghi.

4. KET LUAN

Trong bai bio nay, tic gia di trinh bay mot phuong phap triét nhiéu méi, két hop duoc thé
manh cua hai cong cu xu ly tin hi€u, d6 la phén tich cac thanh phan doc lap va bién d6i wavelet,
phuong phap nay con goi 1a wavelet nang cap ICA (wICA). Phuong phap dé xuat da ching t6 c6
nhiéu wu thé so véi cac phuong phap da st dung trude day dya trén so liéu kha quan cua két qua
thyc nghiém. M6 hinh triét nhidu nay c6 thé ap (dung hiéu qua cho viéc triét nhiéu tin hiéu dién
tim noi riéng, hay tin hiéu y sinh noi chung; dong thoi ciing hiéu qua trong viéc ap dung triét
nhidu cho nhing hé théng ghi dit lidu da kénh tuong tu.

Tuy nhién, dir liéu méi chi duoc lay tir ngan hang dit liéu y sinh dé ap dung trong qué trinh
thue nghiém, nhiéu trang thai bénh 1y cu thé cua van dé tim mach chwa dugc d& cip. Trong thuc
té, co rat nhiéu trang thai bénh ly vé tim mach khac nhau anh hudng 16n dén qua trinh ghi nhan
cac tin hiéu ECG. Vay mot sy danh gia toan di¢n hon s€ 1a nhiém vu ctiia nhém nghién ctru trong
tuong lai, voi s6 cha thé danh gia ciing s6 phan doan dir liéu trén mdi chu thé ciing s& gia ting
dang ké trong céac thi nghiém tiép theo ctia nhom.
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Nghién ciru khoa hoc cong nghé

ABSTRACT

THE ARTIFACT REMOVAL FROM ECG RECORDING BASED ON WAVELET
COEFFICIENTS ON INDEPENDENT COMPONENTS OF ICA

The removal of undesirable components to obtain a clean ECG signal is an important
job, which helps to increase the accuracy of the clinical diagnosis process. The ECG
recorders usually provide some specific filters during ECG recording to remove artifacts.
However, with expecting received ECG in the high accuracy, the basic filters are not
enough, because the ECG signal recording's often affected from multiple signal sources
with  with  varying amplitudes and frequencies; such as Respiratory,
Electroencephalogram (EEG), electrooculography (EOG), electromyography (EMG)...
therefore, conventional filters didn't meet the requirements of removing most of the
impacting artifact components, however the previously proposed methods cause distortion
of the ECG recording signal when improving noise cancellation. In this study, the author
has proposed a new method ‘the independent component analysis (ICA) - combining
wavelet transforms” to remove the abnormal noise to improve the accuracy of ECG signal
recording with a correlation value of up to 0.968 compared to the desired response.

Keywords: Artifact removal; Biomedical signals; ECG; Independent component analysis; ICA; Wavelet transform.
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