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PHAN T{CH NHANH TiN HIEU
DIEN TIM GHI THOI GIAN DAI

TREN CO SO MAY VI TiNH

_ 1. TIN HIEU DIEN TAM DO,
NGUON THONG TIN VA BAI TOAN Y HQC

~ Tin higu di¢n t&m 45 1A tin higu dwgc tao ra bdi mdt ngudn khdng dirng (non - stationary)
A qud tim, v do dwgc qua céc dign cyc d¥t & trong hay & bé mit long ngyc, 1a mét khi dia -
khéng dBng nh&t truyén din tin higu d6. V& bin ch&t, tin higu dién tim d3 1A két qud cda qué
trinh khid cyc héa (depolasisation) lién tyc, gdn lign véi vigc co bip cda budng tim. Qué trinh
khit cye héa dwge chc dign cye phét hicu va thé hién thank mdt chudi nhirmg léch thé (potential
deviation) theo thé ty duge goi 1A céc séng P, Q, R, S, T (hinh 1).
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Khi hogt d9ng tim chéch khdi trgng théi binh thudmg thl dang séng dién tim 43 c6 sy thay
d&. Viéc phin tich nhimg thay ddi 46 theo ddng th¥i gian mang lai nhimg thng tin md dya vdo -
46 c6 thé chfn doin ra nhimg thay 43 biuh Iy twong dng, cdng véi mirc 4 vi khuynh huwéng
phit triédn cda ching.

Néi chung, khi phin tich logn nhjp tim, ngodi vidc theo ddi xem xét trinh ty xukt hifn che cd
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dip theo dong thi gian, con phdi chi ¥ dén sy thay d3i v& hinh thii (morphology) cda cée séng
dién tim. Mot van d& quan trong trong tim mach 13 phan tfch phét hién loan nhip th&t, ¢ée 1A
nhirng réi lcan nhip xuft hién trong tdm thit. Nhirng diu hiéu cin thi€t cho qué trinh phia tich

trong trudmg hop ndy li:
- khodng céch R-R
- hinh th4i phic bd QRS

- quan hé thoi gian giira cdc hién twgng bit thudng

2. SO DO KHOI CUA HE THONG:
VA NHUNG BAI TOAN CHINH

Hé th3ng bao gdm 3 khdi chinh (hinh 2), g&n lién vé&i 3 bii todn cin gidi quyét:

- S6 héa va khi nhieu
- trich chon rhimg th3ng tin hiru fch

- dvra ra quyét dinh

Ta s& 15n lwgt xem xét cic vin d& xudt hién khi gili quyét nhirng bii todn d6.

Tin hig
J‘/\- ——2"! 58 héa | K nhidu

Khdi tien xt Iy | Kh&i phn tich Kh3i tidp
B va trich chon nhin lq(n‘:
diu hiéu quyét djuh [ ‘:’c‘:
Hinh 8

2.1. Roi rac héa tin hiéu va khi& nhiéu

2.1.1. R&d rac héa tin hié¢u dién tim dd

T{n hi¢u di¢n tim dd chia dyng nhirug thinh phin tin #8 trong ddi 0,05Hs 4én 100 Hs. Vige
rdi rac héa tn hiéu tuln theo nhirng tiéu chuin dinh cho céc h§ chdn dodn ty ddng cda Hitp hdi
tim mach My; ¢3n 83 18y mau t3i thi¢u khi roi rac héa céch déu 1A 500 mbu/sec, 49 chinh xéc ydu
clu 1A 10 microVén, xét v&i dién thé trén dign cyc, nghia 1A véi ddi bién 4§ cye dpi cda tin hifu
dign t&m ¢5 trén dign cyc 12 10 milliVan, cin st dyng ADC 10 bit 4¢ dat duge 49 phia gidi 10

microVén (16n hon 1000 méc lirgng td).

2.1.2.Khir nhi2u tin hi¢u dién tdm dd
Nhirng ngudn nkiéu chinh tdc ddng lén tin hi¢u di¢n tim 41 1A:

- Anh hudng cda dign luéi 50 Hs.

- Tiép xic x&u v sy djch chuydn dign cyc.

- Tin hi¢u dié¢n co (EMG).

- Qéa trinh hé h&p va sy djch chuyén cda co thé.



- Sy trdi theo nhigt d§.

- dnh hudng cda céc thi€t bj di¢n td khdc & mdi vrudmg xung quanh.

Vén d& kh¥ nhidu tn hidu dwoc gidi quyé trong khudn khd cda bii todn lge truyén thdug,
trong 46 cin phai cdi thign ty o3 tin/tap véi sy méo dang t3i thidu chc adng dién tim, phii dim
blo t&c 48 xt Iy nhanh. Ngodi ra cBn thiét ké theo c&u tric mddun d c6 thé tdy theo yéu ciu cy
thé cda 11 tofn loc mA chon ra m#t diy xdc dinh cic mddun 4@ gidi quyét nhiém vu d& ra mgt
chch ¢8i wu.

Cln ct vdo m8i trirdmg nhieu téc dong 1én tin higu vA yéu clu cda tin hi¢u nhin dwoc, trong
b¢ thdng 4p dung céc gidi phép ky thuit sau diy:

- Chon mét 16p d¥c bigt chc b loc véi dic tuyén pha tuyén tinh dé ¢3i thidu Liba sw méo dang
tfn higu. '

- St dung céc b3 loc thich nghi c6 khd ning ty thich img theo sy thay dai cda tic dég diu
vdo v&i myc dich 18y ra mét c&ch t3i wu tin higu hiru fch trén co s& tiéu chudn va chit legng bd
loc chon truée.

- St dyng céc b loc 88 véi chc phép tinh trén 85 nguyén dé ddm bdo tic do tinh tosn nhanh.

2.2. Phét hién va mé td phic bd QRS

 Phét hién vd md td phirc b QRS 1A nhiém vy hAng diu khi phén tich tin hiéu dién tim 43.
Gidi quyét chinh xic nhi¢m vy ndy ddim blo sy tin c§y vad mém déo cho clc buéc xi Iy tiép sau.
Qu4 trinh phét hién phiéc b QRS thudmg g¥p phli nhimg trd ngai sau diy (tir 46 ndy sinh ra
nhu cBu phin tich va chon thuft todu thich hop)

- Sy da dang v& mjt hinh théi cda phic by QRS binh thudng ciing nhir bénh ly.

- Anh huédng cda nhidu lén tin higu, dXc biét 12 nhiéu do co rung.

- Sy xullt hi¢n céc séng dién tim nhw séng P, séng T ¢6 bién 45 cao va dic tinh tin 86 gin
gidng phic b3 QRS.

G phin thyc hi¢n h§ thdng, sé trinh bdy mdt o3 gidi phap d¢ khdc phyc. Vin dé d4nh gid
tinb hudng, ti€p nh§n quyét djnh, duva ra thult todn xit Iy t3i wu sé trinh biy & bin bio céo sau.

Sau kht phét hién dwgc phirc b3 QRS trong ludng dir liéu cin phdi mé td né tée 1A rit ra
dugc nhirng d¥c tinh chinh dé c6 thé dya vio 46 tién hanh phin logi. Cé 2 phuwong phép thudng
dugc 4p dyng:

(1) Phuomg phép twong quan: Phwong phip ndy dya trén sy so sdnh miu cda tin higu chra
bidt vé&i cdc miu chudn tin higu cho truwdc véi muyc dich tich céc chu ki tim binh thuedng ra khdi
céc chu ky bénh 1y va tién hduh phin loai chi tiét céc chu ky bénh ly tdy theo dang séng cda
ching. K& qud so sénh thudng ding h¢ s3 twomg quan, dwgc dem so cic gif trj ngwomg & b
phén logi l6gic. V&n d& quyét dinh khi 4p dyng phuong phdp ndy 13 phii x&c djnh dwge mét céch
tin c§y diém méc trwéc khi thyc hign phép tinh twong quan.
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(2) Phuwong phép thch céc thdng 88: phuong phép ndy ¢6 thé &p dyng khi tin hi¢u nhjn durge
twong di chinh xdc diém diu, didm cudi cda phirc by QRS, sau db ti€n hiah xdc djnh mot »8
kich thude, mot 85 thing #3, dd dé phin bigt hinh théi cda tin higu dang xem xét 80 véi che miu
tin hi¢u khéc. Vi du: d3 rong phic b, bién 43 che dinh, dién tich, vécto TDIFF, 43 trwgt khéi
dudng dong dién v.v...

V& mjt Iy *huyét, cdc thong 88 d6 phdi hodn todn ddc 13p (trén thyc t& ching chl ddc 1§p
ttrng phln), nhw vy mdi phirc by QRS c6 thé bidu dién qua mdt diém trong khdng gian tryc giao
n chidu. Khi so s&nh, thuéc do 4§ gin giti #é 1A kAodng cdch cAuin hda trong khdng gian n chigu.
Né6i chung khi hinh thi cda phirc bd QRS bi€n dang qué nhitu khong thé &4p dyng mdt thuft todn
duy nhit 4@ xdc dinh c4c thong 88 ké trén; thudng thl trong cic hé thuc té &p dung mét sy don
gidn hsa ding ké dé 5t Iy ra dwgc nhimg théng tin djc thi nhit.

2.3. Phan loai cac chu ky tim

Phan loai cdc chu ky tim v& nguyén tdc 1A bdi todn phin 15p. Truédc hét, mdi phic b QRS
dugc 50 sdnh véi cdc mBu tin higu ¢6 hinh théi binh thudng hay dj thudng di biét truwéc theo mdt
tiéu chuin gia giii ndo dé (sdy theo phuong phép md th phirc b3 QRS, 8é chon h§ 88 twong quan
hay khodng céch chufn héa trong khdng gian n chitu). Sau dé két qui nhin dwgc dem ﬁlt hep
véi cdc dir ligu vé thdi gian khéc nhu khodng c&ch R-R, thoi diéin vi sy lip lai cdc sy kién bit
thudng, d¢ tién hdnh sy phin logi cudi cing. Khé khin gip phli khi phin loai cdc chu ki tim 1A
khi cdc l6p dmg véich b ky thudc cdc dgng khéc nhau gdi lin lén nhau, ddi héi phdi &p dyng
Iy thuyét quyét dinh Bayes. Ngodi ra, mét v&n d& nira 12 sy thay 48i déng ké hinh théc cda phéi
bd QRS theo dong th¥i gian, chua ké dén sy khéng ddug nht cda chdng d8i véi chc bénh nhin
khéc nhau. Dieu ndy ddi hdi h¢ théng phdi ¢6 khd ndng "hoc® c&c miu tin higu méi vd c6 khd
ning di%u chinh bdi ngurdi ed dyng céc thdug o8 nhu: rauh gidi gidra cac 16p cy thé, dang v 8
lugng céc tin hiéu c3n trich chon v.v...

3. MOT SO THUAT TOAN VA PHUONG TIEN
GIAl QUYET BAl TOAN
3.1. By phét hién phirc b QRS

3.1.1. GiAl phép phln evng: cin cé vdo nhirng v&n dé da xét & phin trén, mach phét hifa
QRS duge thi€l k€ véi cdc khéi sau:

- B§ loc thong ddi NASA, cho qua ddi tin 83 dng vén phirc by QRS 12 16,8 Hs theo k&t qud
phin thch phd tin higu dibe vinm @S

- Mach phdn hdi, d¢ ty dong didu chinh gid trj nguong phy thude vio chc phic by QRS di
phét hién & trude.
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- Mach d€ phin bigs séng T bing cich dya vido mt giai doin “t+.+" 200 millisec sau khi phat
hi¢n dwoc QRS.

Véi thinh phla nhv trén, b§ phét hién QRS 6 wu didin ia khic phuc t8t dnh hudng cia
nhi¢u do co rung giy ra, tuy nhién cdn c6 nhuge diém 13 b3 «6t cic phirc b QRS khi ¢6 sy thay
48 43t ngdt v& bién A9, vd khdng phat hién dwgc chde ngoar tim thu thit sém (hidn twong chip
séng R v séng T). Nhitng nhugc diém ké trén duge khitc phyc bing phin m¥m ding ky thujt
tim ngugce (Search back) va céc gid tri ngwong d¥t mém, phu thudc vao thdi gian sau khi phét
hi¢n dvgc QRS, ngodi ra b thé két hop véi phuong phip twong quan.

3.1.2 Gidi phdp phiin mém: D& phit hién chinh x4c phéc bd QRS, bd phit hién dung
ciwromg trinh phdi dya vdo cdc thdng tin sau: d8 déc, bién dd séng R, dd rong va nXng lrong phirc
by QRS. Tin hi¢u diu vdo by ph4t - hi¢n truéc khi ra thinh két qui 13 c4c xung cho *itng phirc
b3 dwoc phét hién phdi trdi qua c4c buéc xi ly sau:

(1) Loc 88 tuyén tinh: bao gdm bs loc théng giki (d5u ndi ti€p bd ' - :.3ng thip véi b loc
théng cao) dé 1Am ndi }én phirc bé QRS va bj ldy dao ham d€ nhin théng tin vé d ddc.

(2) Bi€n 43i khong tuyén tinh: bao gdmn mach binh phwong bién d3 tin hiéu ra sau bd liy dao
hdm, nhim ting cwdng thinh phin tin s cao véi muc dich tich biét khdi séug T, va bd liy tich
phin kiéu cika 83 chay, dé db‘pg th&i nhan dwge thdng tin vé dd nghiéng va dé rong cda phirc bg
QRS.

(3) Thu§t todn ti€p nhin quyét dinh:

- Hé thdng ngudmg va ky thudt tim ngugc: s dung hé thdng ngudng tu thich nghi, tu déng
diéu chinh theo sy bién ddi dic tinh cda tin hiéu. Dé ting d6 tin cdy, 4p dung 2 hé thdng ngudng,
mdt cho tin hidu gbc A3u vho, mdt cho vin hidu ra sau b3 ISy tich phin. M3i ha théng ngwing cb
mdt gid tri ddnh gid mirc tin higu vd mat gid trj ddnh gid mic nhicu, két hgp véi cdc gis tri R-R
trung binh va cyc dai d€ xdc dinh cic phirc bo QRS bj bd s6t vi ti€n hinh tin nguwge cdc phirc b
bj bd 86t véi cdc nguong nhdm mdt nda gid tri ban diu.

- Ky thuft phin bigt séug T: néu sau 200 ms, xuit hién mét phirc by méi trong kholng R-R
nhd hom 360 ms, cin phdi phin biét d6 1A QRS sém hay 1A séng T bién d8 cao, dya vio d3 déc
tin hi¢u. N&u 48 d8c cuc dai & s6ng méi nhd hon mdt nika cda QR tréc d6, thl d6 12 séng T,
trudmg hgp ngugc 13i né duyc coi 1A phirc by QRS sém.

3.2 Thudt todn xac dinh dic tinh phic bo QRS

Khi &p dung phwong phép twong quan, vin 4% quau trong hing d%u 13 xdc dinh diém méc.
Théng thudng diém ndy dwge xdc dinh nhu 13 didin <o d6 dic cwe dai eda tin hidu (point of

maximal negative slope), ho¥c 1 trong timn (barycenter) cda ba dinh cao nhit vong phirc b,
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hojc trong t&m cda tfn hi¢u hinh chir nh§t nh§n dwgc sau loc, trwrée khi thye hign phép tinh
tuong quan, 83 ligu ban diu dugc bién ddi nhd phuong phip dy bdo tuyén tinh thinh dang tin
hi¢u sau 88 thudng tryc (residual error dignal) Céc h§ 88 dyr bdo tuy&u tinh dwgc tinh trén co o&
o8 ligu dBu vio theo thugt tokn Durbin véi myc dich t8i thidu héa tin hifu sai o8 thudmg tryc vi
dugc cip nhit dZ phd hop sy thay d8i d¥c tinh cda tin hiju dién t&m 3. Nhw vy théng tin difn
tim 43 dugc chira dung trong tin higu sai 3 thudmg tryc vd véi myc dich phin logi che phéc b
QRS c6 thé dwa ra céc gid tri ngudng d¢ ma héa vE dang tin higu 3 gik trj (—1,0,1). BY m& ndy
cda mdi phirc by QRS dwyc giir lai vh dem so sénky v&i c&c mEu bénh Iy cho trwéc theo phwong
phép tinh twong quan.

Céc két qud nghién céru cho thiy ring, véi tin higu dién tim, tin s8 1y mSu nhé hom 1000 -
Hs, bjc dy bso tuyén tinh khdng cin cao, (gié tri tdi wu 13 P=2). Céch ma héa (-1, 0,1) ddm bio
t8c 45 .Inh todn nhanh do bj tinh twong quan tr& thinh by d&€m 18n, xudng don gidn, vi sy thu‘n
lgi khi luu trir c&c mAu tin higu bénh Iy khic nhau.

Phuong én t6i gidn cda phwong phip téch thong 88 12 chi rit ra céc gié tri 43 réng cda phéc
bd QRS dua ngay vdo két qud cda qu4 trinh phét hign QRS. C8 thé tém t4t nhw sau: diy s3 diu
va0, qua phép tinh todn duéi diy cho ra émg vét mdi phic b§ QRS mét xung vudng c6 43 rong
ty 18 v6i 46 rong cda QRS.

Tinh Chinh Lim Tinh, chinh Céng
dao lwu trom lwru va lAm dao him t&id
'\*\/‘” " bdm | | dsobdm [ | daohdm [ trondao [ | bee1 [ 7"

bic 1 bic 1 bfc 1 ham bic 1 va bic 2

S& dung céc R Ahoang R-R_J' >

_d| nguing dé sia . _J_'"'l r'—'_'"l___
Tt tfn hiéu ra B
thanh xung vudng Bd ros
lR;y Tin bifu ra
Hinh 8

Két qud nhin dugc & diu ra ¢6 thé dwa vio vi tinh d€ cho ra c3p 88 x4c dinh 49 rdng QRS
vA khodng céc R-R & th¥i diédm 46

3.3. Phan tich loan nhjp

V& chién lugce, khi phén tich d€ xéc djnh loan nhjp cin tip trung sy chd § vdo céc phic bd dj
thudmg duwge xéc dinh theo thdi diém xuft hién vA sy bién dang cda chéng so véi trang théi ldc
binh thudmg. Trong qué trinh lAm viéc cdc thdng 88 dwoc ty dong ditu chinh theo tn higu thyc
t€. Sau khi phit hi¢n thily phéc b§ dj thudmg, xem xét thém céc hién twgng trwréc va sau 46, 8¢
biét quan tim 4&n thdi dim xuft hién, thn 88 1§p lai, chc thdng 88 v& thoi gian ghn li¥n véi hopt
ddng sinh 1§ cda tim.
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4. SO DO PHAN CUNG CUA HE THONG

Khéi Khéi tién Khéi xi If trung Két
‘AA/V — x&ly J xtlyding |__| tim trén mdy vi |, qul
analog micrdpréxetxo tinh IBM PC/AT phin
tich
Hinh 4

5. KET LUAN

Bdn bdo céo di d& cfp dén mdt vin d& ciing nhu céc phuwong phép vi «iti phép ky thust
dwgc 4p dung khi x8y dyng mgt hé thong pl.in tich nhanh tfn b 4 dién tam i :hi thoi gian dAi
trén co s& mdy vi tinh. Viéc 4p dyng mdy vi tinh cho phép #& ti uyz ¢6 46 mem déo cao khi phai
thich émg véi didu kign khai théc cu thé ciing nhu khi xét tren quan diém sd dung c4c cdng cu
thudt todn ¢ gidi quyét pham vi bii todn réng hon.
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Nguyén Thanh Tung, Krasnoproshin V. V.

FAST ANALYSIS OF LONG TIME RECORDING ECG
SIGNAL BASED ON MJICROCOMPUTER TECHNIQUE

The article thoroughly examines methods and techniques of microcomputer - aided high speed analysis
of long time roéordlng ECG signal, aiming at arrhythmia detection.

The advantage of microcomputer in marking the detecting system flexible in all concerte working
conditions is proved and expectation of solving the problem of arrhytmia detection at higher degree of
pecfection by algorithmic means is noticed.
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