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THIET KE THU NGHIEM HE THONG PO VA GIAM SAT NHIP TIM BANG
PAU PO CAM BIEN GAN TREN NGON TAY

Poan Manh Cudng’, Hoang Van Thue, P Vin Quyén
Truong Pai hoc Cong nghé thong tin va truyén thong - DH Thai Nguyén

TOM TAT

Dé do nhip tim, thay cho phuong phap cam bién ap suit bing mot phuong phap dé 1iy duoc tin
hiéu déng bd vdi nhip tim ma khong 1am anh hudng tdi sy luu thong mau tai noi dat cam bién thi
s& nang cao do chinh xac cho phép do. Nghién ctru nay dé xuat phuong phap do nhip tim bang
phuong phép khong xam 14n, c6 nghia 1a khong tac dong dén co thé bénh nhén.

Bai bao gidi thiéu mot module xac dinh nhip tim bang ddu do cam bién gin trén dau ngon tay,
déng thoi hién thi cac thong s6 do duoc vé nhip tim 1én mot giao dién tryc quan dugc xay dung
trén phan mém Processing. Phuong phap do nay s& khong lam anh huong toi sy luu théng ciia mau
tai noi dat cam bién. Pau do duoc thiét ké sao cho bénh nhan khong cam théy kho chiu khi gén
thiét bj dé tién hanh do lién tuc trong mot khoang thoi gian dai véi gia thanh chap nhan dugc. Bai
béo c6 thé 1a mot giai phap hitu ich cho cac ca nhan, ho gia dinh, bénh vién. .. trong viéc chim soc
va theo doi bénh nhan hodc ung dung trong trudng hoc dé tim hiéu vé co ché hoat dong cua nhip
tim, thuc hanh van dung céc kién thirc da hoc vé dién tir y sinh trong viéc thiét ké va thi cong mot

thiét bi do, giam sat nhip tim don gian va hiéu qua.

Tiur khoa: Hé thong do nhip tim, Gidm sat nhip tim, Mach gidm sdt nhip tim, module do nhip tim,

do nhip tim qua budc di

GIOI THIEU

Bai bao s¢ gidi thiéu cac phuong phap do
nhip tim phd bién hién nay nhu: sir dung thiét
bi nghe tim, phuong phap do nhip tim
Oscillometric [1] nhim muc dich d& xuat
phuong an thiét ké Module do va giam st cac
thong s6 vé nhip tim bing diu do cam bién
gin trén dau ngon tay, dong thoi hién thi cac
thong s6 do dugc 1én mot giao dién truc quan
dugc xdy dung trén phan mém Processing.
Uu diém cta module nay so véi cac phuong
phap do nhip tim truyén thong 1a khong lam
anh huong téi viéc luu thong mau,bénh nhan
khong cam thiy khé chiu khi gin thiét bi. Pac
biét 1a chi s6 nhip tim do va khao sit trén
nhiéu nguoi kha chinh xac. Dong thoi hién thi
cac thong sb do duoc vé nhip tim nhu Beats
Per Minute (BPM), Interbeat Intervals (IBI),
Heart Rate Frequency (Hz), Power Spectral
Density (PSD), LF vs HF (Low Frequency vs
High Frequency), Phé tan s6, Phd BPM, Ph
IBIL, Beats, Hiéu nang HF, LF va dang song
HR 1én mot giao dién truc quan dugc xay
dung trén phin mém Processing cuia may tinh.

* Tel: 0987 972375, Email: dmcuong@ictu.edu.vn

PHUONG PHAP PO NHIP TIM
OSCILLOMETRIC (PHO BIEN HIEN NAY) [1]

Qua trinh do dugc thuc hién theo trinh tu:
ding mot bao khi c6 gin sensor do, quin
quanh bip tay ciia ngudi can do (noi c6 dong
mach chay qua), bip tay noi quin bao khi
phai dugc dat ngang tim. Trudc tién bao khi
dugc bom cing 1én dé ap suét trong bao cao
(thoéng thuong bom Ién c& 180mmHg la du,
dic biét nhig nguoi gia co thé phai bom 1én
¢d 200mmHg). Luc nay dong mach dugc bao
khi chen lai, mau khong chay duogc trong
dong mach & chd bi quén bao khi. Tiép theo
nguoi ta x4 tur tir khi trong bao ra, lic nay ap
suét trong bao khi méi bt ddu thay doi theo
nhip dap cua tim, do d6 tin hi€u dién ma
sensor 4p sudt dua ra ciing thay d6i dong bo
v6i nhip tim.

Chu ky thay d6i cia tin hiéu dién nay ding
bang chu ky cua tim [1] Phuong phap do
nhip tim bang cach dém sb chu ky nay trong
mot khoang thoi gian nhit dinh. Phuong
phap nay tuy don gian nhung d6 chinh xac
s& khong cao néu dém trong khoang thoi
gian khong du 16n.
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Bao khé
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Hinh 2. Nguyén tdic do nhip tim bang phwong
phéap Ocillometric

Han ché cia phuong phip do nhip tim
Ocillometric: Bao khi chian nghén dong mau
trong dong mach noi khuyu tay lai nén mach
dap cua tim nhan duoc s€ bi sai khac so voi
binh thuong. Sai khac nay tuy nho nhung it
nhiéu van anh huong t6i d6 chinh xéac cta két
qué do nhip tim.

Ngoai phuong phép do nhip tim thu cong nay,
hién nay con rat nhidu phuong phap do va
kiém tra nhip tim nhu: Pién tdm dd, do nhip
tim bang cac thiét bi dién tir, hip thu quang
hoc. Bai bao s& dé cap dén mot phuong phap
do nhip tim bang phuong phap khong xam
lan, co nghia 1a khong tac dong dén co thé
bénh nhan. Thiét k& mot module xac dinh
nhip tim bang dau do cam bién gin trén dau
ngén tay, dong thoi hién thi cac thong sé do
duoc vé nhip tim lén mdt giao dién truc quan
duogc xdy dung trén phdn mém Processing cia
may tinh. Phuong phap do nay sé khong lam
anh huong t61 su luu thong ctia mau tai noi
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dat cam bién. Pau do nay duoc thiét ké sao
cho bénh nhén khéng cam théy kho chiu khi
gan dé tién hanh do lién tuc trong mot khoang
thoi gian dai.[2]

SO PO KHOI HE THONG PO VA GIAM
SAT NHIP TIM

Hé théng xac dinh nhip tim béng dau do cam
bién gan trén dau ngon tay, dong thoi hién thi
cac thong sd do dugc vé nhip tim nhu Beats
Per Minute (BPM), Interbeat Intervals (1Bl),
Heart Rate Frequency (Hz), Power Spectral
Density (PSD), LF vs HF (Low Frequency vs
High Frequency), Phé tan s6, Pho BPM, Pho
IBI, Beats, Hi¢u nang HF, LF va dang song
HR 1&én mot giao dién truc quan dugc xay
dung trén phan mém Processing ctia may tinh.

CAM KHOI KHOI
BIEN PIEU HIEN
— —i
XUNG KHIEN THI
NHIP

T ]

KHOI NGUON 5V

Hinh 3. So do khoi hé thong

Cam bién nhip tim Pulse duoc gin & dau
ngén tay. IR LED dugc sit dung dé chiéu sang
vao ngodn tay cia ngudi st dung bang anh
sang hdng ngoai. Khi d6 cuong do anh sang
hdng ngoai phan xa lai Photo Transistor s&
thay ddi theo huyét 4p trong cac dau ngon tay.
M&i nhip tim, mau s& ddy ra cac mao mach &
ngén tay lam thay doi cuong do phan xa hong
ngoai, khién dién ap dau ra phia trén Photo
Transistor thay d6i. Dién ap thay ddi s& dugc
dua qua mot mach loc thong cao dé loc thanh
ph::in mot chiéu vao mach véi tan sb cit cao:

fen = =— R~ 06(Hz) (L)

Sau khi duogc loc th()ng cao, tin hi€u (the(,)
nhip tim) s€ dugc khuéch dai 1én vdoi hé soO
Khuéch dai t6i da K =1+ =*~ 34 lan
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(C), sau do6 duoc loc thong thép v61 muc dich
loai bo tap nhiéu & tan s cao (do 4nh sang,
rung...) vdi tan so cat thap:

fe, = ——~ 15(Hz) (1.2)

2RRgCy

Tin hiéu cubi cung duoc dua vao so sanh voi
dién 4p chuan qua mach so sanh dé chuyén
ddi tir dang dién 4p tuong ty sang dang dién
ap sb6 dé dua vé xir Iy trong khdi diéu khién.
Tin hiéu cudi cung tai d4u ra 1a tin hiéu mtrc 0
va 1, twong tmg véi khi c¢6 nhip dap thi dau ra
muc 1. Xung nhip tim dugc dua vé tao ngét
trén Arduino Uno R3, mdi khi co ngét,
Arduino s& dém thoi gian giita hai 1an xung
nhip dwa vé dé tinh s6 nhip tim mdi phit [4].

Hinh 5. Hinh anh thuc té Kit Arduino uno
Dé xac dinh s6 1an tim dap trong mot phut ta
do chu ky cua tin hi€u mach dap. Viéc do chu
ky cua tin hiéu dugc thuc hién hoan toan bz"mg
phin mém. Pé ning cao do chinh xac cua
phép do, phan mém thyc hién do chu ky trung

binh bang cach tinh khoang thoi gian giita hai
xung ctia mot sd cip xung rdi chia trung binh.
O vi diéu khién ciing co thé coi 1a c6 mot bo
loc bang phan mém. Béng cach phan tich tin
hiéu nhip tim ta thdy rang nhip tim théng
thuong khong nho hon 50 va khong quéa 200
nhip mot phiat. Trén co s& d6, bang phin mém
¢6 thé loai ngay nhing chu ky do dugc gay ra
boi nhidu. Viéc két hop loc ca bang phan
ctng 14n phin mém lam ting thém d6 chinh
xac cua phép do [3].

Khuéch L 5 ﬁg:m

& ? st
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] thap khién

Hinh 6. So' @6 mach cam bién dwa trén cam bién
sung Pulse

CHUONG TRINH THIET KE VA MO PHONG
Trén co s khao sat 1y thuyét, mot giai thuat
phan mém d3 duoc xdy dung nham giai quyét
viéc do nhip tim bang phuong phip khong
xam l4n, tirc 14 do nhip tim bang dau do cam
bién gin trén déu ngon tay.

v |
_,_,—'—'_'__'__'_'_'_'_F'_ _\_\__\__\_\__‘-‘—
_ Cé nhip tim i

- =
— — Sai
—— IR

Bring

- -
_,_,-f—"'___'_'_'_'_'__ T
- e —
= Cé sudom lén cla xung
= S
—— - Sai
— :

o mi

| Start bd dEm

P HH"'\—\-._
—

-
{,fffﬁ suirn 1én cha xung—_
T tigp theo e

i Sas
—
T— T

Bang I”

Stop b dém tinh ra cic thong sé
BPM., IBI, LF. HF
l

Hinh 7. Luu d6 gidi thudt chicong trinh diéu khién
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Céc tin hiéu xung cua nhip tim & dau ra PPG
1a sy bién d6i cua dién ap (analog) c6 dang

song nhu hinh 8:
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Hinh 8. Dang séng ciia nhip tim
Xung tir cam bién thay d6i twong ddi trong
cuong d6 anh sang. Néu lugng anh sang thu
duoc tir cam bién van khong ddi, tin hiéu s&
van ¢ (hodc gan) gia tri 512 (diém giita cua
dai ADC). Néu anh sang nhiéu hon thi tin
hiéu di 1én va nguoc lai dbi véi anh sang it.
Anh sang tir dén LED mau xanh 14 cy dugc
phan xa tro lai véi thay doi trong mdi xung.
Muc ti€u la do khoang thoi gian gitra hai nhip
tim ké tiép (khoang thoi gian giira hai xung
dinh), dugc goi 1a Inter Beat Interval (IBI)
dwra theo hinh dang va mé hinh séng PPG. Dé
tai s€ thuc hién do IBI gilra cac tin hiéu co
bién do song tang 1én vugt 50% tinh tur thoi
diém c6 sy thay ddi vé d6 16n ciia xung.
[T Interbeat Interval (IBI)

0

Hinh 9. Xung tin hiéu dién tim thu dwoc
Diéu quan trong dé tinh chinh xac BPM la
nghién ctru vé sy thay d6i ctia nhip tim HRV
va do thoi gian truyén xung PTT (Pulse
Transit Time). BPM dugc xac dinh béng cach
tinh trung binh ctia 10 gia tri IBI. Mbi khi c6 1
xung (nhip tim) thi dén Led ndi vao chan 13 cta
Arduino Uno R3 s& chdp sang tit tuong tng.
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Hinh 10. Cdc gia tri va dg(zgp[lé nang lwong ciia
BPM, IBI, tan so HR

Céc gia tri do dugc cua nhip tim 1a BPM, IBI,
Heart Rate Frequency (Hz), Power Spectral
Density (PSD), LF vs HF (Low Frequency vs
High Frequency), Pho tan s6, Pho BPM, Pho
IBI, Beats, Hiéu nang HF, LF va dang song
HR s& dugc vi diéu khién Arduino Uno R3 thu
nhan tir cam bién Pulse, tinh toan va giri dir
liéu ra cong ndi tiép Serial. Chuong trinh trén
Processing ¢6 nhiém vu doc cac gia tri nay va
hién thi 1én giao dién d6 hoa trén may tinh.
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Hinh 11. Cdc gid tri va phé nang lwong ciia IBI
Spectrum, LF, HF, Beats va LF vs HF Percentage
THIET KE VA KHAO SAT THUC NGHIEM
Dua trén so d6 khdi, luu do giai thuat chuong
trinh diéu khién thiét ké h¢ thong do va giam
sat nhip tim bang dau do cam bi€n gan trén
ngoén tay, phan mém phu trg Processing IDE,
H¢ thong dugc thuc hién.
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Hinh 12. H¢ {héng do va giam sdt nhip tim bci{zg c?’ciu
do cam bien gan trén ngon tay da duwoc thiét ke
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Hinh 13. Két qua do ciia hé thong
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Hinh 14. Két qua do dwoc trén ung dung cua dién thogi
KET LUAN

Bai bao nghién ctru md phong vé hé thong do
va giam sat nhip tim bang phuong phap sir
dung ddu do cam bién gin trén ngodn tay,
nhing k¥ thuat ché tao tién tién da duoc ap
dung giai quyét dugc nhidu han ché cua cac
phuong phap do nhip tim hién nay, md ra
nhiéu tng dung méi trong y hoc. V& co ban
nghién ctu ciing dat dugc mot sd yéu ciu
nhu:. Gidi thiéu cac phuong phap do nhip tim
phd bién hién nay va dé xuét phuong an thiét
ké. Tim hiéu vé cac thong sb cua nhip tim, co
s& thu nhan tin hiéu dién tim. Phan tich co s&
thiét ké va thuc thi Module do va giam sat cac
thong s6 vé nhip tim. Thiét ké mot module
xac dinh nhip tim bang dau do cam bién gin
trén dau ngon tay, dong thoi hién thi cac
thong s6 do dugc vé nhip tim nhu Beats Per
Minute (BPM), Interbeat Intervals (IBI),
Heart Rate Frequency (Hz), Power Spectral
Density (PSD), LF vs HF (Low Frequency vs

High Frequency), Pho tan s6, Pho BPM, Pho
IBI, Beats, Hi¢u ning HF, LF va dang song
HR 1&én mot giao dién truc quan dugc xay
dyng trén phan mém Processing ciia may tinh.
Hé théng do duoc thiét ké nho gon, don gian,
gi4 thanh thap, d& dang lap rap ciing nhu thao
d5. B 6n dinh cao, dd chinh xac tin cdy So
v6i phuong phap do nhip tim truyén thng
Oscillometric, giao dién truc quan, va c6 thé
dé dang mé rong ty bién cac ung dung khac
dé dang hon

Két qua thuc nghiém va khao sat trén nhiéu
ngudi tuong dbi phu hop véi két qua mod
phong. Céc sai s xay ra c6 thé tir nhiéu
nguyén nhan khac nhau.

Sai sO giita phuong phap do truyén théng
Ocillometric. voi hé thong 1a do qua trinh do
thiét bi bi anh huong boi cac yéu té khach
quan nhu tay cir dong, tim trang thay d6i nén
anh huong dén két qua do.

Nghién ctru ¢6 thé duoc phat trién thém khi
¢6 thé thu gon lai kich thuéc san pham (sir
dung vi diéu khién nho hon), cac thong s6 vé
nhip tim hién thi trén man hinh LCD va deo
duogc hodc c6 thé giam sat trén man hinh may
tinh thong qua cidc Module khong day nhu
Zigbee, gidm sat tr xa qua Ung dung trén dién
thoai hay trén Websever.
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DESIGN TESTING MEASUREMENT SYSTEMS AND SURVEILLANCE TESTS
WITH TUBERCULOSIS SURGICAL INFLAMMATION

Doan Manh Cuong’, Hoang Van Thuc, Do Van Quyen
University of Information And Communication Technology - TNU

To measure the heart rate, instead of the pressure sensor method, a method of obtaining a sync
signal with the heart rate without affecting the blood flow at the sensor location will increase the
accuracy. allow measurement. Research suggests a method of measuring heart rate by non-
invasive method, meaning that it does not affect the patient's body, so that people can determine
their heart rate to be able to assess the overall health status. We also have a plan for medical

examination and treatment as appropriate.

The article aims to design a heart-rate sensor module with a fingertip sensor that simultaneously
displays the heart rate readings on an intuitive interface built into the processing software. This
measurement will not affect the blood flow at the sensor location. The sensor is designed so that
the patient does not feel uncomfortable when attaching the device for continuous measurement
over a long period of time. With affordable prices, the article can be a useful solution for
individuals, households, hospitals ... in patient care or follow-up or in school to learn about the
mechanism of action. heart rate, practice using the knowledge learned in biomedical electronics in
the design and construction of a simple and effective heart rate monitor.

Key words: Heart rate monitor, heart rate monitor, heart rate monitor, heart rate monitor

module, measure heart rate through the step
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