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THIET KE VA XAY DUNG THIET BI DO THONG MINH
CO KHA NANG TU DONG NHAN DANG TiN HIEU BIEN TIM ECG
NG DUNG CONG NGHE NHUNG

DESIGN AND BUILD INTELLIGENT MEASURING DEVICES CAPABLE
OF AUTOMATIC ECG SIGNAL RECOGNITION USING EMBEDDED TECHNOLOGY

TOMTAT

NGi dung chinh clia bai bao nay Ia trinh bay vé thiét ké thiét bj dién tim si
dung IC cla vi digu khién Atmega2560. Vi kha nang tinh todn manh, thiét bi
trién khai truc tuyén duoc thuat toan phat hién phirc bd QRS clia Hamilton va
Tompkins. Ngoai ra, thiét bi con ¢ thém céc cdng giao tiép md rong dé két néi
v6i khdi thu thap tin hiéu dién tim, hay v6i khdi tinh toan chuyén dung (nhw DSP,
FPGA), tao co s& &p dung cho cac bai toan nhan dang tin hiéu ECG
(Elextrocardiogram), ciing nhu phét trién nén thanh mat san pham do va nhén
dang tin hiéu dién tin dé ¢ thé ap dung vao thuc té. Thiét bi da duoc thi nghiém
v6i bd CSDL MIT-BIH [1], thuc nghiém trén ddi trong that (bénh nhan) tai Trung
tam y té thanh phd Hai Drong cho két qua chinh x&c cao nhu thir nghiém trén PC.

Tir khéa: Tin hiéu ECG; hé thang nhdng; tur dong phat hién.

ABSTRACT

The paper presents an Electrocardiogram device design using IC of
Atmega2560 microcontroller. With strong capability in programming and
performing mathematic operations, the device can integrate the QRS detection
algorithm proposed by Hamilton and Tompkins. Additionally, the device has
extensions which allow it to connect to ECG signals collection unit or to a
dedicated computing unit such as DSP and FPGA for further increasing the
calculation power needed for recognition and classification of ECG signals, as
well as for developing this device into a measurement-signals identification
device to be applied in the reality. The solution was tested with signals MIT-BIH
database [1] on the real patients at Hai Duong City Medical Center and the test
result is as accurate as the test result on PC.
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ARM  Advanced RISC Machine

Tiéng Anh Tiéng Viét

Ho vi diéu khién ARM
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D6 Vanbinh

ECG  Electro Cardio Gram Pién tim do
DSP  Digital Signal Processor B0 x ly tin hiéu s
FPGA Field Programmable Mach tich hop c6 thé

Gate Array lap trinh dugc
IC Intergrated Circuit Vimach tich hop
QRS QRS complex Phiic b6 QRS
'E\;::-T MIT-BIH database Co so dit liéu MIT-BIH
SD Secure digital Thé nhé SD
MMC  Multi media card Thé nh@ MMC

1.DAT VAN BE

Céc bénh ly lién quan t¢i tim mach ludn dugc quan tam.
Viéc phat hién sém bénh la rat quan trong trong diéu tri,
hién tai trén thj truong c6 lvu hanh mot so loai thiét bi do
dién tim do nwéc ngoai san xudt, tuy nhién gia thanh cuta
cac thiét bi 1a kha cao. O Viet Nam khoéng phai ai cling c6
kha nang trang bi cho minh thiét bi dat tién dé kiém tra
bénh tai nha. Do d6, viéc nghién ctu ché tao thiét bi do
dién tim cam tay c6 kha nang nhan dang tin hiéu ty dong
dé kiém tra tim mach hang ngay la can thiét.

Viéc thu gon thiét bi nén thay thé cac phan analog bang
Xt Iy s6 van d& nay co thé han ché boi téc d6 va tai nguyén
cla vi x ly. Hién nay, cac cong nghé chip méi c6 téc do xir
ly cao nhv Atmega, ARM, FPGA, DSP [9], cac dong IC analog
chuyén dung dé do tin hiéu dién tim nhw AD8232 [7, 8], hay
céc dong IC nay c6 da tdc do dé thuc hién thuat toan loc
cling nhuv phéat hién phirc bd QRS dap tng thdi gian thuc
[2] hay cac phuong phép thich nghi trong loc nhiéu tin hiéu
dién tim [3]. Néu khGi lvong tinh toan qué Ién (d6i voi cac
bai todn nhan dang tin hiéu dién tim) thi cé thé st dung
thém IC dé xt ly song song [4, 5]. Trong bai bao nay thiét bi
sé lya chon str dung Atmega2560.

2. TRICH CHON BAC TiNH BE NHAN DANG

Trich chon déc tinh la qué trinh tim céc gia tri dac trung
cla tin hiéu dau vao, lvong thdng tin sé tinh gian hon, khoi
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lvgng tinh toan cua khéi nhan dang giam. Do do6, khau
phan tich va trich chon déc tinh rat quan trong, cho phép
ho tro viéc dua ra két qua nhan dang dugc dé dang va
chinh xac hon. Hinh 1 trinh bay cac mé hinh co sé Iya chon
slr dung chung mot véc-to déc tinh dé giam khéi lvgng tinh
toan cho cac hé x ly thoi gian thuc ti€ép sau. Véc-to dac
tinh ctia mdi nhip (phic bd QRS) gdbm 18 thanh phan:

- 16 hé s6 khai trién ¢, (i = 0,...15) cUa tin hiéu dién tim ECG
theo cac ham Hermite nhu s& trinh bay & phan tiép theo;

- 02 dac tinh trong mién thoi gian cda tin hiéu dién tim, la
RR.« - khodng cach gitta dinh R ctia nhip tim dang xt ly va
dinhR lién truéc (con goi lakhoang cach R-R cudi) va RRean -
gia tri trung binh ctia 10 khodng cach R-R cudi cting.

X; Th}l thép & Trifh §hon | Tfing hg? béng _z»
ECG tién xu ly dac tinh cdy quyet dinh

Hinh 1. Hé th6ng nhéan dang tin hiéu ECG

Cac budc trich chon dac tinh cla bai bao thé hién trong
hinh 2 la so d6 quy trinh xay dung véc to dac tinh cho tin
hiéu dién tim.

v, | Phdthién dinh Phan tich QRS Khoan cach 2 Trung binh cua |, _ z1s
=» R tich QRS v6i = bang 16ham =»{ dinh RR lién {10 khodng cich >
9 dai 250ms Hermite co s tiep R-R cuoi cling

Hinh 2. So d6 quy trinh xay ding véc to dac tinh cho tin hiéu dién tim

Phitc bd QRS trong tin hiéu dién tim ECG tuy khéng
chira toan b céac thong tin dé danh gia tin hiéu dién tim,
nhuwng cling chira dwng kha nhiéu cac thdng tin hitu ich va
duwoc nhiéu tac gia trong nuwéc va qudc té st dung [4, 6, 7].
Do do, nhv da trinh bay & trén, bai bao sir dung sob liéu
phan tich tir phitc bd QRS va hai gié trj thoi gian la khoang
cach R-R, trung binh 10 khoang cach R-R cudi cling dé lam
co s& nhan dang. Theo khdo sat, phitc bd QRS kéo dai
khoang 100ms, trong truong hop bénh ly phirc bd nay cé
thé kéo dai gap vai lan. Bai bao lwa chon do dai 250ms xung
qguanh dinh R la phu hgp chtra doan QRS, néu tan so lay
mau tin hiéu dién tim 1a 360Hz thi 250ms tuong (ng
khodng 91 gié tri xung quanh dinh R (l4y 45 gia tri lién truéc
dinh, 45 gia tri tlr dinh vé phia sau).

Ap dung thuat toan phat hién dinh R da duoc Pan va
Tompkins [4, 6] duwa ra va c6 thé nhiang chuong trinh xuéng
vi x&r ly thay vi chay trén may tinh. So do hoat dong clia
thuat toan phat hién dinh R nhw hinh 3.

x[n 5 ono | Y1) e z[n] ISP
[n] Loc tPong Loc théng oYl & z Ph?t hién
Input thap cao : dinh R Output

Hinh 3. So d0 hoat ddng clia thuat toan

Céc buoc thye hién thuat toan tach phic bod QRS cla
Hamilton va Tompkins.

Buwoc 1: Loc s
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Hinh 4. Phan b phd nang lwong clia tin higu ECG [5]

Theo [5] thi QRS chd yéu tap trung lan can tan s6 10Hz
(hinh 4). Trong thuéat toan phat hién QRS ctia Hamilton va
Tompkins da st dung bd loc ldy dai trong khoang tan so tir
5Hz dén 11Hz. K&t qua sau bd loc théng thap 11Hz va
thong cao 5Hz theo hinh 5 d& khdng con thanh phan tan so
thap déac treng cdia séng P, T hay trdi dat dwdng co ban, hay
thanh phan tin hiéu gay ra bdi nhiéu dién lwéi 50Hz va
nhiéu co6 tan s6 cao. Hé s& cla hai bd loc nay déu la s6
nguyén diéu nay cho phép thuc hién ca & trén cac bd vi xr
ly dé dap (ng téc do x& Iy nhanh theo thai gian thyc. Ham
truyén cua hai bd loc thdng thap va thdng cao, thuc hién
trén phan mém Matlab, két qua nhu sau:

- Ham truy@n ctia bd loc théng thap, véi tan s6 cét 1a 11Hz:
y[n]=2y[n-1]-y[n-2] 0
+x[n]-2x[n-5]+x[n-10]

- Ham truyén ctia b loc théng cao, véi tan sd cét 1a 5Hz:

y[n]=y[n-1]+x[n]-x[n-32] 2)
15000
10000
- Nhiéu tan
Nhié sO cao
NMMWMM 60Hz \
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Hinh 5. Phan bd phd ndng lugng clia tin hiéu ECG g6ic (a), két quasau khiloc (b)
Buwdc 2: Xéc dinh ctra s6 thoi gian co chira dinh R
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Theo thuét toan xac dinh R thi sau khi budc loai bd
nhiéu bén ngoai khoang 5 + 11Hz. K&t qua sau bé loc nhiéu
sé duoc x ly ti€p qua cac buwéc nhu sau:

- LAy dao ham (d[ }/dt): Tin hiéu ECG qua khau x ly nay
s& lam ndi thém phtic bd QRS, ngoai ra dao ham con loai bod
ti€p cac séng nhé va thanh phan bién thién cham nhw séng
T, P trong song ECG. Hinh dang clia song ECG sau buwéc nay
gan nhu chi con cac phirc bd QRS, nhiéu da bi loai bo, thé
hién trong hinh 7c.

y[n]=2x[n] + x[n-1]-

-x[n-3]-2x[n-4] )

- L8y tri tuyét doi: P€ khong triét tiéu thong tin khi st
dung phép toan lay trung binh & buéc ké ti€p thi phai lam
dvong gid tri. Nam 1986, Hamilton va Tompkins [6] lam
duong gia tri bang phép toan binh phuong, cach binh
phurong nay cé thém tac dung lam n6i bat nhirng gia tri cd
bién d6 cao nhu dinh R. DEn nam 2002 [7] tac gia da thay
bang phép ldy tri tuyét déi, né c6 wu diém lam giam bot
thoi gian tinh toan ma van dat dwoc muc dich. K&t qua thé
hién trong hinh 7d.

y[n] = x[n] @

- Ly trung binh tin hiéu theo thoi gian: Muc dich buwéc
nay la nhap cac dinh gan nhau lai thanh mét dang lién
nhau giéng nhu trong hinh 7e, st dung két qua clia buéc
nay dé tim clra s6 thoi gian cé chira dinh R. K&t qua sau
budc I8y trung binh tin hiéu theo thoi gian thé hién trong
hinh 7e.

y[n]:%(x[n—15]+ x[n—-14]+--+x[n]) (5)

- Xac dinh ctra s6 thoi gian cé chita dinh R: Dva vao két
qua dau ra cua buéc lay trung binh tin hiéu theo thoi gian
z[n] (hinh 3), x&c dinh so bo thoi diém va khoang thoi gian
c6 chira dinh R. Tir d6, tham chi€u tré lai tin hiéu ECG sau
loc y[n] (hinh 3) trong khodng thoi gian dé ap dung thuét
toan tim Max dé xac dinh dinh R. Hinh 6 thé hién m6i quan
hé ly tuéng gitta QRS véi tin hiéu ldy trung binh theo thoi
gian z[n]. Binh R sé xuat hién & khoang gitra suwon Ién cla
xung trong tin hiéu z[n]. T thic nghiém Hamilton va
Tompkins ldy do réng ctia clra so tir 150 dén 250ms.

|
|
|
|
|
|
A~ /\_(a)
o
II—
/1M |
vyl (b)

Hinh 6. Moi quan hé gitra QRS (a) va tin hiéu 1y trung binh tin hiéu theo thoi
gian (b)
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Trich két qua clia thuat toan phat hién phtrc bd QRS, thir
nghiém v&i ban ghi 100 trong b co s& di lieu MIT-BIH, két
qua thé hién trén hinh 7f.

Hinh 7. Vi du cac budc phat hién dinh R: (a) tin hiéu ECG gac, (b) két qua sau
loc, (c) két qué sau Iy dao ham, (d) két qua sau lAy tri tuyét doi, (e) két qua sau
khi l&y trung binh, (f) két qua phét hién dinh R
3. TRIEN KHAI PHAN THIET BI
3.1. Phan tich chirc nang va lwa chon linh kién cho thiét bi

Chrc nang chinh cua thiét bi dwgc nghién ctru va thiét
ké trong bai bao nay la thuyc hién thuat toan phat hién phiic
b6 QRS, chay véi bd CSDL MIT-BIT [10] va trién khai do trén
déi twong that tai trung tdm y té thanh ph6 Hai Duong.
Ngoai ra, thiét bi con c6 thém kénh analog va kénh s6 dé
két ndi véi modul tinh toan tdc do cao, véi muc dich mé
rong dé cho céc bai toan nhan dang thiét bi do va nhan
dang tin hiéu dién tim dung cho ca nhan, mang theo nguoi
thuéan tién. Thiét bi do duwogc thiét ké véi mot so yéu cau va
chtrc nang chinh nhu sau:

- Hién thi cac théng s6 do duoc, vé lai do thi tin hiéu
dién tim trén man hinh thiét bi;

- Liru trlr di liéu vao bo nhé thiét bi; truyén truyén div
lieu dién tim online v& may tinh dé béac si hodc nguoi nha
bénh nhén theo dai;

- C6 kha nang trao doi két ndi vai may tinh;

- Thié€t bi cam tay, gon nhe, str dung pin sac;

- Bo dudng cha dao chinh clia 'El'n hiéu dién tim, duva ra
két qua chan doan so bo la co s& ho trg bac si chuyén khoa
theo d&i, diéu tri cho bénh nhan.

So d6 téng thé cac khoi chirc nang co ban cua thiét bi
duwoc trinh bay trén hinh 8.
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£cc 1| Khoi thu phap &
chuan héa tin hiéu

> Vixwly trung tam

Digncue

SP1

Khoi nguon

(pin) The nhé SD

Hinh 8. So d6 khoi clia thiét bi

Cac mach chtic nang cu thé tirng khéi:

a) Mach thu thap - chuyén ddi - chuan hda: Bao gom dién
cuc va mach do v6i cac khéi loc théng thap, thong cao, loc
chén dai. Mach thu thap c6 nhiém vu khuéch dai tin hiéu
dién tim & mic mV 1én mot dai pht hop dé xi ly. Yéu cau
thiét ké mach thu thap:

- Loai b6 cac nhiéu ndm ngoai dai tan s dién tim quan
tam 1 (0,1+100)Hz;

- Loai bd cac nhiéu do dién luwdi gay ra bang bd loc
Notch 50Hz (b6 loc triét tan 50Hz);

- Khuéch dai tin hiéu dién tim lén khoang 1,000 lan,
trude khi dwa vao bé chuyén déi ADC;

- Thiét k€ mach két noi véi dién cuc ECG.

b) Tinh chon mach ngudn: Thiét bi st dung pin Li-lon c6
thong s6 dién &p dinh mbc la 3,7V va dung lwgng
1020mAh. Ngudn sac cho pin sé st dung nguon 5V dwgc
ldy tlr cGng USB hodc cac mach 6n ap cho ra dién ap 5V.
Thiét bi st dung IC quan ly ngudn BQ24072 cla hang Texas
Instrument. Lya chon gi¢i han dong dién sac & miéc 100mA
dé bao vé céng USB.

¢) Tinh chon khai hién thi LCD: Lva chon hién thi phu
hop trong trvong hop thi€t bi do doc lap, c6 kha nang
guan sat hinh dang tin hiéu dién tim va lya chon man
hinh LCD d6 hoa.

d) Khéi truyén théng GPRS/3G: Nham thuc hién truyén bo
di liéu do duoc tlr nguoi bénh théng qua thiét bi dién tim
cam tay vé may chii dé bac si co thé theo ddi va chan doan
duoec tinh hinh strc khoé ctia bénh nhan.

e) Lwu trl: Thiét bi c6 kha nang lvu trit di¥ liéu do duoc
cling nhuv thoi gian do vao trong thé nhé SD.

f) Giao tiép v&i may tinh: Thiét bi cé kha nang két noi voi
may tinh thdng qua chuan USB.

g) Vi xt ly trung tam: IC vi x& ly dung cho thiét bj do,
nhém téc gia lva chon st dung vi diéu khién ATmega2560
ctia hdng Atmel. ATmega2560 thudc dong vi diéu khién rat
quen thudc, c6 kha nang tinh toan va xt ly tot.

Nguyén ly hoat ddng cla thiét bi nhw sau: Tin hiéu dién
tim tir co thé duoc dwa vé bd thu tap di liéu 'Ehéng gua
dién cuc ECG. Tin hiéu nay sé duoc xt ly (loc nhiéu, khuéch
dai) sau d6 dwa vé ADC cua vi xtr ly trung tam. Vi x ly ti€én
hanh x& Iy tin hiéu va diéu khién céc khoi ngoai vi khéc. Tin
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hiéu dién tim dwoc hién thi 1én man hinh LCD, dwoc lwu tri
trong khdi lvu trir hodc duoc giri vé may tinh chu. Giao dién
diéu khién thiét bi nam trén man hinh LCD va twong tac
thong qua cac phim bam cam (rng dién trd trén thiét bi.
3.2. Lvu do thuat toan trén vi xr ly trung tam

Chuong trinh phan mém nhiing xuéng IC ATmega2560,
lvu @6 thuéat toan trén vi x ly trung tdm dwoc trinh bay
trén hinh 9, trong dé cac ham loc s6 cling nhw cac ham
phét hién phtrc bd QRS dwa theo thuat toan Hamilton trong

tai lieu s6 [2, 3]

Khoi tao cic khdi chiic ning
Khéi thé nhé SD;

Khéi ADC;

Khéi LCD;

Khéi truyén thong 3G

.
.
.
.

»
»

A 4

Doc tin hiéu ECG

v

Xirly dit lidu

!

Hién thi LCD

v

Luu thé nhé SD

Ngét truy &n th ong?

Cap nhép gia tri méi
TH?

Doc data tirthé nhd SD
vé may chu/server

Truyén tin hiéu dién
tim online vé may ch/ fF———
server

Hinh 9. Luu d0 thuat toan clia chuong trinh trén vi xt Iy ATmega2560
4. KET QUA TRIEN KHAI
4.1. Phan clrng

4.1.1. Khoi thu thap va chudn héa tin hiéu

IC AN221E04
O\ Pigneue | Tién Bo loc
QINPUT khuéch dai ” thong thap

B6 loc
Notch 50Hz

Toi VXL
»

L Bo6 loc

A Ll
thong cao OUTPUT

Hinh 10. So d6 khi cau hinh bén trong IC AN221F04
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Str dung cong nghé chuyén mach tu dién trén FPAA, tac
gid lwva chon IC AN221E04. Cau hinh clia AN221E04 nhu
hinh 10.

- Tién khuéch dai: chon hé s6 khuéch dai G1 = 8;

- Thiét ké bo loc théng thap: S dung CAM DC Blocking
High Pass Filter trong thv vién tai nguyén cla AN221F04
véi Fc = 0,05Hz, hé so khuéch dai G2 =8;

- Thiét ké khau loc thdng cao: St dung khdéi CAM
Biquadratic Filter, v&i Fc = 150Hz, hé s6 khuéch dai G3 = 16;

- Thiét ké b6 loc Notch 50Hz; Sir dung CAM Chebyshev

v@i Pass Band Ripple = 3dB, Stop Band Atten. = 30dB,
Center Frequency = 50Hz, Stop Band Width = 2Hz,

- Tong hé so khuéch dai ctia toan b6 cac khau sé la:
G=G,-G,-G;=8-8-16=104 (6)
4.1.2.Vixt ly trung tam

Do yéu cau vé toc do tinh toan nén thiét bi lva chon vi

Xt ly trung tdm st dung vi diéu khién Atmega2560 clia
hang Atmel.

4.1.3. Man hinh cdm ¢ng LCD

Dé hién thi giao dién diéu khién cua thiét bi cling nhw
¢6 kha nang dua thong tin vé tin hiéu dién tim do duoc toi
nguoi quan sat thi phan giao dién sé st dung man hinh
HMI Nextion 3,5 Inch.

4.1.4.Thé nh¢

Thiét bi c6 kha nang luu trlr di¥ liéu do duoc cling nhu
thoi gian do vao trong thé nhé SD Card. Thong tin nay sé
dé dang duoc dong bd voi co s& dit liéu trén may tinh néu
thiét bi két ndi v6i may tinh, tac gia lva chon dang thé SD
dung lvgng 8GB.

4.1.5. Ngudn cung cap

Thiét bi dwoc cung cap ngudn tir pin 3,7V. D& chuyén doi
dién ap tir 3,7VDC sang 5VDC c6 thé duing IC ADP3000-5V.

Cac thiét ké trén day da dwoc thir nghiém hoan chinh
trén cac phan mém mo phoéng, cac so dd nguyén ly va thiét
ké mach str dung chip vi diéu khién ATmega 2560. Ngoai
cac két qua ly thuyét va thue hién tinh toan, mé phong, tac
gia trién khai trén thiét bi phan clrng dé tién téi co thé hoan
thién thiét bi dua vao (ng dung trong thuc té va cé kha
nang thuong mai san pham. Bai bao da phan tich, lwa chon
céc linh kién va Iap dat phan cting, dong goi thanh thiét bi
kh& nhé gon, véi day du cac chirc nang nhuw yéu cau:

- Do va truyén tric tuyén tin hiéu dién tim ECG vé may
chl dé ty dong nhan dang va phan tich tin hiéu dién tim
theo chuén GPRS/3G.

- Hién thi s6 nhip tim/phat, bao 16i (s6 lugng nhip tim
nhanh qua hay thap qua so v6i ngudng gi¢i han trén va giéi
han du6i), tinh trang ti€p xdc dién cuc.

- C6 man hinh LCD 35 inch, dd phan giai 480x320
pixels, dé gilp bac st cé thé quan sat tin hiéu dién tim ngay
trén thiét bi.
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- C6 khe cdm thé nh¢ SD 8G dé Iuu tin hiéu ECG.

- Két ndi véi PC theo chuan USB.

- Tan s8 |4y mau: 360Hz/720Hz.

- Thiét bi dung Pin Li-lon c6 théng s6 dién ap dinh mic
la 3,7V va dung lvgng 2000mAh. Nguon sac cho pin sé st
dung ngudn 5V, c6 thé hoat ddng lién tuc trong 480 phut.

- Kich thuéc ctia thiét bi: 170(L) x 135(W) x 50(H) mm.
- Trong lugng: ~ 500 gram.

Hinh 11. Hinh &nh thiét bi thuc té (a) va dién cuc va cap tin hiéu (b)
4.2. KEt qua phan mém

4.2.1. Do, docdi liéu

Buéc dau da th® nghiém kha nang chay phan mém
nhan dang trén thiét bj tw thiét k&, tdng thoi gian chay trén
thiét bi mat khoang 375ms, c6 nghia la c6 thé xi ly dwoc
v@i bénh nhan cé tim dap khoang 160 nhip/phat (nhip tim
clia nguoi binh thuwong dap trung binh trong khoang 60 +
80 nhip/phut), da phan nao dap tng dugc thoi gian thuc,
két qua chi tiét trong bang 1.

Bang 1. Thoi gian tinh toan trén thiét b

STT Tén khdi Thoi gian xt Iy (ms)
1 | Docdi liéu, loc 50Hz 65
2 |PhathiéndinhR 70
3 |Trichchon ddctinh 90
4 | Knhi lu triy, truyén thdng, hién thi LCD 150
Tong 375
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Str dung dién cuc do chuyén dao tay trai - tay phai bwéc
dau, cac khau thu thap tin hiéu dién tim da thu thap duoc
cac tin hiéu voi chat lvgng twong ty nhu cac thiét bi do
théng dung, nhu trén hinh 12, 13.

—_—

|
ey 1»1‘ ol l f%&%ﬁmj rw&mmjw%m (b)

M% i

Hinh 12. Hinh @&nh tin hiéu ECG, thu thép trwdc cac b loc (a), sau b loc
thdng thap va thong cao (b), sau b loc Notch 50Hz (c)

v" Thoéng s6 trén man hinh LCD

THIET BI

[0 0.1av/0.02s

DO DIEN TIM

£s:360KZ fel:1KZ £c2:35HZ

SD: ECG-81

nhanh?

ID:462
dap

155 bpm
Abnormal—- Tim

Hinh 13. Hinh anh tin hiéu dién tim trén man hinh LCD véi cac thdng s6: S6
nhip tim/phdt la 155 bpm, ma s6 bénh nhan (ID) 1a 462, canh bao Abnormal-Tim
dap nhanh

DU liéu tin hiéu dién tim trén thé nhé SD, hay trén may chu
server co thé xuat thanh file d€ in ra trén gidy nhw hinh 14.

0 LE CONG MUA, 38 TUOI, 115 bpm, STT=4

35

w
o

N N
o (&)
=

>

=g
—
>

o

Dien ap (mV), 0.1mV/1dv
&
<
23
—
<

(&)

o

0 0.5 1 1.5 2 25 3 3.5 4 4.5
Giay (s), 0.04ms/1dv, Fs=720HZ,

Hinh 14. Tin higu dién tim cda bénh nhan sau khi xuat ra file d€ in trén gidy
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Chét lvgng tin hiéu dién tim thu thap duoc, hién thi trén
LCD vain ra trén gidy: Thiét bi cé chat twvong dwong véi cac
thiét bi ngoai thi truong (nhw may Cardiofax - NhatBan), can
cl? vao dé bac T cd thé chan doan dugc bénh ly.

4.2.2. Nhandang tin hiéu dién tim ECG

Tin hiéu do dwoc tir thi€t b sé dwgc truyén Online vé may
chu (server), tai day khau nhan dang sé dwgc thwc hién
thong qua cac thuat toan, chuong trinh da s dung nhan
dang cho bo CSDL MIT-BIT. Két hop voi y kién két luan clia
bac si chuyén khoa vé bénh an ctia bénh nhan, hé thdng sé
hoc va ghi nhé déc tinh dién tim cla tirng bénh an, khi trién
khai do trén déi twgng that néu gap bénh nhan cé bénh an
twong hé théng sé nhan dang va dua ra chan doan ban dau
dé bénh nhan cd thé biét hodc bac st co thé tham khao dé
dua ra phac do diéu tri va két luan dwoc chinh xac hon.

4.3. Két qua trién khai thuc té

Thir nghiém thiét bi tai Trung tam y té thanh pho6 Hai
Duong. Tién hanh do thuc nghiém va lwu di liéu vao thé
nhé SD ctia 06 bénh nhan nhuw bang 2; Két qua danh gia vé
do chinh xac cla thiét bi va hinh &nh tin hiéu dién tim trén
LCD nhu hinh 15. Két qua thir nghiém trén bang 3 cho thay
thiét bi do c6 d6 chinh xac cao dat 97,8% (sai s trung binh
0,88%) twong duong véi cac thiét bi hién co tai Trung tamy
té thanh phd Hai Duvong. Ngoai ra, thiét bi con c6 chiic
nang chan doan ban dau vé bénh Iy cla bénh nhan nhw
thiéu méau co tim nhw hinh 16.

THIET

“oa ar o o2 oo LA1nm

00 o.1av/0.02s £s:360HZ fcl:1HZ fe

ID:434 SD: ECG-81

Normal

Hinh 15. Hinh anh tin hiéu dién tim trén man hinh LCD

DO DIEN TINM
fcl:1HZ  £e2:3SHZ

THIET BI

Ll 0.1a¥/0.02s £s:360HZ

SD: ECG-81
tim

ID:322

mau co

95 bpm
Abnormal— Thieu

Hinh 16. Hinh anh tin hiéu dién tim trén man hinh LCD v6i cac thdng so:

56 nhip tim/ph(t [a 95bpm, ma s bénh nhén (ID) 1a 322, Abnormal - Thiéu méau
cotim
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Bang 2. Danh sach bénh nhén trién khai thuc nghiém va két qua do s6 lrong

Bang 4. Bénh an clia 06 bénh nhan dugc kiém tra tai trung tam y té dw phong

nhip T D Tén Tusi | Gisitinh | Loaibénh

Ty o Tén Tugi | Giéitinh | TngsGnhip | |y | 335 | LacongMua 8 | Nam | Daithéoduingtip?
1 | 335 | LeCbngMua 38 Nam 486 2 | 665 | ViiThiCong 80 Nit Téng ganh nhi phai
2 665 | V{iThiCong 80 N 523 3 | 39 | BUiThiHat 62 N Thiéu mau co tim
3 39 | BUi ThiHat 62 N 541 4 | 563 | LEThiTé 70 Ny Thiéu mau co tim
4 563 | LaThiTé 70 Nib 496 5 | 556 | NguyénThiTy 71 N Suy than

5 | 556 | NguynThiTy 71 N7 543 6 | 375 | Hoang ThiNhién 69 N Suy than

6 | 375 | HoangThiNhien | 69 Nt 187 AHinh 18“, 119 Iz_‘iﬂgia_oA di_én c[n’nhAcGa vvﬂebsite server ya

thong tin vé tin hiéu dién tim ctia bénh nhan dwoc doc trén
Bang 3. K&t qua thtr nghiém trén thiét bi website server
o A . e e

O | T | pndthendus | préchisnsa | 95009

335 486 1 1 04

665 523 2 1 0,6

39 541 1 0 01

563 496 4 3 14

556 543 7 5 2,2

375 482 2 1 0,6

Hinh 17 la tin hiéu dién tim ECG clia mot s6 bénh nhan
tai Trung tamy t€ dv phong thanh phé Hai Duong.

A5 BUI THI HAC, 62 TUOI, 78 bpm, STT=4

35
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(o] 0.5 1 1.5 2 25 3 3.5 4 4.5
Giay (s), 0.04ms/1dv, Fs=720HZ,

HOANG THI NHIEN, 69 TUOI, 83 bpm, STT=12
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>
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-
o

[&]

0 n L L I L )
0 0.5 1 15 2 25 3 3.5 4 4.5

Giay (s), 0.04ms/1dv, Fs=720HZ,

Hinh 17. Bac tinh tin hiéu dién tim ECG cia mt s6 bénh nhén tai Trung tam
y té dy phong thanh phé Hai Duong
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Hinh 18. Giao dién chinh clia website server

B 8 # upsosaey + - 0 x

Bii Thi Hac, 62 tudi, 78 bpm, ID 01, Normal

Hinh 19. Thong tin vé tin hiéu dién tim clia bénh nhan BUi Thi Hac, 62 tudi
duoc doc trén website server
5. KET LUAN

Bai bao dé xuat xay dwng thiét bi do théng minh c6 kha
nang nhan dang ty dong tin hiéu dién tim ECG, thiét bi do
duoc 1&p dat hoan thién va dap (ng day da cac yéu cau va
chirc nang dét ra. Thiét bi cé cac thong s6 tvong duong véi
mot s6 thiét bi do dién tim cam tay ngoai thj truvong (nhw
may Cardiofax do hang Nihon Kohden ca Nhat Ban san
xudt). Thiét bi cé thém tinh nang ty hoc clla mang no-rén
ma thiét bi c6 thé chan doan bénh ly so bd dé bénh nhan
c6 thé biét bénh ly ctia minh déng thoi hd trg béc si so
khadm ban dau, dua ra két luan chinh xac hon, ngoai thi
treong mot sd thiét bi cd chic nang nay nhwng cé gia
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thanh khéa cao. Ngoai ra, thiét bi do tv dong truyén online
vé may chll dé bac sT cé thé theo dbi gian tiép tinh trang
strc khée cla bénh nhan ciing nhu tw van, dua ra phac do
diéu tri bénh phu hop, day la chitng nang ma khong phai
thiét bi nao ngoai thj trvong cling cé. Huéng ti€p theo clia
nghién ctru la tién hanh do & nhiéu bénh nhan cé bénh ly
khac nhau dé xay dwng bo co s¢ di liéu gbc cho thiét bi.
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