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Tp. HCM, ngay 3 thang 8 nam 2020

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién:  Nguyén Lé Minh Puc MSSV: 16129016
Nguyén Thi Hau MSSV: 16129022

Chuyén nganh: K¥ thuat Y sinh Ma nganh: 29

Hé dao tao: Dai hoc chinh quy Ma hé: 1

Khoa: 2016 Lop: 161290A

I. TEN BE TAI: THIET KE VA THI CONG THIET BI PIEN TIM CHO TRE EM
DUOI 12 THANG TUOL.

II. NHIEM VU

1. Céc sb liéu ban dau:

- Tai liéu tham khao vé& “Thuyc hién hé théng thu thap va loc nhidu thich nghi cho tin
hiéu dién tim ECG”.

- Tai lidu vé diéu khién thiét bi dién tr bang Android thong qua Bluetooth.

- Tai lidu vé céac thiét bi do dién tim.

2. No6i dung thuc hién:

- NOi dung 1: Tim hiéu tinh chat song dién tim, cAu tao, chirc nang va qua trinh
hoat dong cia may do dién tim, tim hiéu linh kién thu tin hiéu, cac IC, cam bién
do dién tim.

- Noi dung 2: Thiét ké mach do dién tim két ndi voi may tinh.

- Noi dung 3: Thiét ké giao dién app bluetooth.

- Noi dung 4: Thi céng phan cing.

- Noi dung 5: Thiét ké va thi cong mé hinh tiét trung.

- NOoi dung 6: Thi cong mo hinh, chay thir nghiém va hi¢u chinh hé théng.

- Noi dung 7: Panh gia két qua thuc hién

III. NGAY GIAO NHIEM VU: 10/3/2020
IV.NGAY HOAN THANH NHIEM VU: 4/8/2020
V. HO VA TEN CAN BO HUONG DAN:  ThS.Nguyén Thanh Tam
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LICH TRINH THU'C HIEN PO AN TOT NGHIEP

Ho tén sinh vién: Nguyén Lé Minh Dirc MSSV: 16129016
Lop: 161290A
Ho tén sinh vién: Nguyén Thi Hau MSSV: 16129022
Lop: 161290A

Tén dé tai: Thiét ké va thi cong thiét bi dién tim cho tré em dwéi 12 thang tuoi.

Tudn/ngay Nogi dung Xdc nhdn GVHD
Tuan 1 Gip GVHD dé nghe pho bién yéu cau 1am d6 an va

(2/3 - 10/3) tién hanh chon d6 4n.

- Viét dé cuong tom tit yéu cau dé tai da chon: dé

Tuin 2

(10/3 - 17/3)

tai 1am cai gi, noi dung thiét ké, cac thong sb gidi
han cua de tai.
- GVHD tién hanh xét duy¢t de tai

Tuin 3

(17/3-24/3)

- Tim hiéu giao thic giao tiép gitta Module
ESP32, dién thoai Android va IC cam bién di¢n
tim

- Khao sat chon linh kién.

Tuén 4

(24/3-31/3)

- Tim hiéu phuong thitc giri va nhan dir liéu cua
Bluetooth/BLE.

- Tim hiéu thiét ké giao dién MIT App Inventor
cho tng dung don gian chay trén hé diéu hanh
Android.

- Ly dir liéu tr module do dién tim giri qua

Tuén 5
ESP32. i
(31/3-7/4) - Tim hiéu cac b loc nhiéu tin hiéu.
Tuan 6 Tinh todn ap dung bd loc nhidu vao tin hiéu dién
(7/4-14/4) | tim.
Tudn 7 - Tién hanh thiét ké so d6 khdi, giai thich chuc

(14/4-21/4)

nang cac khoi
- Viét co so ly thuyét.

Tuin 8

(21/4-28/4)

- Thiét ké giao dién App hién thi tin hiéu dién tim
do duoc

- Thiét ké so d6 mach, giai thich nguyén 1y hoat
dong cua mach

Tuin 9

Tién hanh tinh toan dé Iya chon linh kién, vé PCB




(28/4-5/5)

Tuan 10
(5/5-12/5)

Tién hanh thi cong mach.

Tuan 11
(12/5-19/5)

Két ndi phan mém, chay thir nghiém.

Tuan 12
(19/5-26/5)

Thiét ké phan vo cho thiét bi

Tuan 13 S . )
Thu thap dir li¢u, hi€u chinh va dénh gia hé thong.
(26/5-2/6)
Tuan 14 » )
Viét bao cao, lam slide bao cao.
(2/6-9/6)
Tuan 15 Viét bao cao, quyén tom tat, thiét ké poster gidi
(9/6-16/6) thi¢u ve h¢ thong.
Tuan 16 Hoan thién bao cdo va giri cho GVHD dé xem xét

(16/6-23/6)

gop y trude khi in va bao cao.

GV HUONG DAN
(Ky va ghi 1o ho va tén)




LOI CAM POAN

Chung toi xin cam doan dé tai nay chung t6i thyc hién dudi sy hudng dan cia thay
ThS. Nguyén Thanh Tam. Dya trén mot sb tai liéu, nghién ctru trude d6 va khong sao chép
tir cong trinh nao. Néu c6 bat ky sy gian 1an nao ching toi xin chiu trach nhiém vé noi
dung dd an ctia minh.

Nguoi thuc hién dé tai

Nguyén L& Minh Dirc — Nguyén Thi Ha



LOI CAM ON

Ching em xin goi 10i cam on sau sic dén Thay Nguyén Thanh Tam da dua ra
nhitng lya chon dé€ tai va sy hudng dan tan tinh giap do chiing em dé c6 thé hoan thanh
tot dé tai.

Chung em xin gdi 101 chan thanh cam on céc thay c6 trong Khoa Pién - Pién Tu
va gui o1 cdm on sdu sac dén cac thay trong B Mon Dién Tu Cong Nghi¢p — Y Sinh.

Em ciing guri 161 dong cam on dén cac ban 16p 161290 da chia s¢ trao d6i kién
thirc cling nhu nhitng kinh nghiém quy bau trong thoi gian thuc hién dé tai.

Xin chan thanh cam on!

Nguoi thue hién dé tai

Nguyén L& Minh Pirc — Nguyén Thi Hau
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Chwong 1. TONG QUAN

1.1 PAT VAN PE

Chung ta dang & thé ky XXI, thé ky ma khoa hoc cong nghé ngay cang phat trién véi
nhiéu nghién ciru, phat minh da linh vuc di gitp cho doi sdng xa hoi ngay cang tot hon [1].
X4 hoi ngay cang phat trién, strc khoe ctia con nguoi ciing duoc quan tim hon. Cac thiét bi
y té hién dai, chinh xac hon hd tro tich cuc trong viéc kham, chan doan va chita bénh [2,3].

Trong d6, tim mach 1a van dé dugc quan tam hang dau [4].

Po tin hiéu dién tim hay con goi 13 dién tim do (ECG: Electrocardiography) da duoc
sit dung pho bién trong hau hét cac bénh vién, phong khdm nham ghi lai dang song, theo
doi hoat dong cua tim dé chan doan va diéu trj cac bénh lién quan dén tim mét cach hiéu
qua nhat. Nhu vay can cac phuong phap dé thu thap va xir 1y tin hiéu ECG sao cho tin

hiéu that chuan xac nhim phuc vu chan doan va diéu tri [5].

Duéi ap luc cong viéc cuong do cao, moi trudng séng 6 nhidm, bénh tim mach ngay
cang pho bién trén thé gidi, Viét Nam ciing khong ngoai 1&. Theo PGS-TS. Pham Manh
Hung - Vién truong Vién Tim mach qubc gia, bénh tim mach di va dang 13 ganh ning cho
xd hoi véi ti 1& tir vong va tan phé cao hang dau. Thong ké cua To chirc Y té Thé gidi
(WHO) cho thay c6 dén 17,5 triéu ngudi tir vong mdi nam do cac bénh lién quan dén tim

mach va con s6 bénh nhén tich liiy ngady mot nhiéu [5].

Po dién tim c6 thé ap dung cho moi d6i tuong nhung cac dbi tugng dé bi ton thuong
can dugc quan tdm hon nhu nguoi cé van dé than kinh, phu nitr mang thai, dac biét tré em.
Co thé tré em chua phat trién hoan thién, qua nho dé dung cac thiét bi to 16n cong kénh.
Péi vai nguoi binh thuong, khi do dién tim thuong dung loai 3 t¢1 10 dién cuc gén vao
nguc va cac chi, nhung ta han ché ding cach nay dé do cho tré em vi rat nhay cam, dé gay

t6n thuong, so hai. Vi cac tré em binh thudng hay di c6 nguy co di tat tim, tinh than céac
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em von da nhay cam, hay sg bac si, luc nay bé dé quiy khoc, khong hop tac thi kho ma lay
duoc tin hiéu tét. Vi co thé con chua hoan thién nén tin hiéu dién tim & tré so sinh, tré em
da co su khac biét so voi nguoi truong thanh, vi du tan sb6 tim & tré 1 tudi 1a 140 chu
ki/phut [6] va ngudi 16n 60-80 chu ki/phut. Vi vy can c6 phuong phap va thiét bi do dic

tht hon cho tré em nhat 1a tré du6i 18 thang tudi.

Hién tai ciing c6 rat nhiéu bai nghién ctru cta sinh vién 1am mach do nhip tim. Trong
d6 co dd an tot nghiép ciia Nguyén Cong Minh va Lé Pha Anh, “Ung dung Internet trong
viéc giam sat theo ddi sirc khoe bénh nhan tim mach”, day 14 thiét bi dé do va hién thi nhip
tim cua bénh nhan 1én man hinh, gui tin nhin hoac goi dién dén nguoi than khi co su )
bang mudule Sim900A; mach st dung Arduino Uno R3 l4y tin hiéu tir cam bién Pulse
Sensor Amped, két ndi wifi bang ESP8266 cung nhiéu linh kién khac [7]. Tuong ty ciing
c6 dé tai cia Nguyén Van Hai va Nguyén Minh Quan véi dé tai “Giam sat nhip tim qua
dién thoai Android” Dé tai tap trung nghién ctru phuong phap do nhip tim khong xam lan
bang cach cach thu thap va xu Iy tin hiéu trén Arduino, tir @6 thé hién dugc dit liéu can do
trén may tinh thong qua Processing. Pong thoi nghién ctru méi truong Mit App Inventor
dé xay dyng phan mém giam sat trén Android, néu nhip tim nim ngoai khoang an toan thi

Smartphone s& phat 4m thanh, dong thoi hién thong bao dé nhac nhé ngudi dung [8].

Hién nay, c6 nhiéu thiét bi do dién tim da chtrc nang cta nhiéu hang khac nhau nhu
may do dién tim 3 kénh BTL-08 SD3 ciia Anh san xut, may do dién tim 12 kénh Contec
ECG1201, may theo ddi bénh nhan 5 thong sd, Binodal - hé thdng dién tir bicu bi khong
day vé6i cac phén tich trong cam bién dé chim soc dic biét cho tré so sinh [9],... Tuy nhién
hau hét gia thanh kha cao nén & cac bénh vién, co s y té cap huyén, xi, viing sau ving xa,
hai dao trang bi thiét bi y té con han ché, nhat 1a céc thiét bi chuyén dung chuyén dung cho

tré em.

Cac nghién ctru vé dién tim, cy thé d6 13 “Thuc hién hé théng thu thap va loc nhidu
thich nghi cho tin hiéu dién tim ECG” [10], “Nghién ctru thiét ké, ché tao thiét b thu thap

va xu 1y tin hiéu dién tim 12 dao trinh™ [11] gitp thu thdp va xu ly tin hiéu bién d§ nho.
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“Piéu khién thiét bi dién tir bing Android thong qua bluetooth” [12] dé tai nay ung dung
bluetooth dé diéu khién hé thdng tit mé dén va dong co, thoi gian nhanh chéng, ap dung

duoc ngay, khong phu thudc mang.

Nhan thay su bét tién trén, dya trén nhirg dé tai da tham khao két hop voi nhiing
kién thirc d3 duoc trang bi, nhom chung em quyét dinh 1am dé tai: “Thiét ké va thi cong
thiét bi do dién tim cho tré em dwéi 12 thang tudi” voi tinh ning do dién tim cho tré em
vG1 mong mudn don gian nhét céc thiét bi, day dién, tao su thodi mai cho tré em, giup cac
bac si do dién tim thuén tién ma van dam bao du dir liéu. Trudng hop cép cuu cho tré em
can do dién tim nhanh chong thi thiét bi nay rat phu hop. Véi mot thiét bi don gian nho
gon cung voi mot dién thoai gitp cac co s¢ y t& ving sdu ving xa déu c6 du diéu kién

trang bi thiét bi nay.

1.2 MUC TIEU
Thiét ké va thi cong thiét bi do tin hiéu dién tim cho tré em dudi 12 thang tudi. Co
két ndi Bluetooth va hién thi trén thiét bj cAm tay nhu dién thoai thong minh hay may tinh

bang st dung hé diéu hanh Android.

1.3 NOI DUNG NGHIEN CcUU

Trong qua trinh thuc hién D6 an tt nghiép véi dé tai “Thiét ké va thi cong thiét bi do
dién tim cho tré em duéi 12 thang tudi” nhom chung em da tip trung giai quyét va hoan
thanh dugc nhitng ndi dung sau:

e NOI DUNG I: Tim hiéu nguyén ly hoat dong ciia tim va tinh chat dién tim.

e NOI DUNG 2: Tim hiéu cac phwong phéap thu nhan dir liéu ECG.

e NOI DUNG 3: Tim hiéu chtrc nang, cach thirc hoat dong cua cac thiét bi do ECG.

e NOI DUNG 4: Tim hiéu cac chuan truyén thong nhu SPI, Bluetooth.

e NOI DUNG 5: Tim hiéu linh kién thu tin hi¢u, cam bién do dién tim.

e NOI DUNG 6: Nghién ctru va lap trinh ing dung Android dé diéu khién, gidm sat va
hién thi. Thiét ké va thi cong mo hinh thiét bi do ECG.

e NOI DUNG 7: Nghién ctru lap trinh cho ESP 13y dit liéu ECG tir cam bién dién tim.
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e NOI DUNG 8: Nap chuong trinh va chay thir nghiém san pham, chinh sira va hoan
thién san pham.

e NOI DUNG 9: Thuc hién viét bao céo.

e NOI DUNG 10: Bao vé dé tai.

1.4 GIOI HAN
e Khoang cach truyén dit liéu nhé hon 5 mét.
e Chi hién thi dir liéu ECG 1én dién thoai théng minh st dung hé diéu hanh Android,
khong dung dugc cho cac hé diéu hanh khac nhu 10S, Java, Symbian, Linux.
e Sir dung cho nghién ciru, khong str dung dé kham va chuan doan trong y té.
1.5 BO CUC
Dé tai “Thiét ké va thi cong thiét bi do tin hiéu ECG, hién thi trén Smartphone”

duoc trinh bay véi bo cuc nhu sau:

e Chwong 1: Tong Quan
Chuong nay trinh bay tong quan vé tinh hinh nghién ctru, dat van dé, dan nhap 1y do
chon d@ tai, muc tiéu, ndi dung nghién ctru, gid1 han cac thong s6 va bd cuc db an.
e Chuong 2: Co Sé Ly Thuyét
Chuong ndy trinh bay khai quat vé cac khai niém va 1y thuyét co ban vé tim va dién
tam d6, Bluetooth, cac thong sd va ¥ nghia ciia cac linh kién chinh str dung cho thiét ké bo
diéu khién (module MH ET LIVE ESP32 MINIKIT, module cim bién ECG ADS1292r),
kién thirc co ban vé hé diéu hanh Android hd tro cho 1ap trinh phén mém trén dién thoai.
e Chwong 3: Tinh Toan va Thiét Ké
Chuong nay sé& trinh bay so d6 khéi ciia hé théng do tin hiéu ECG, dua ra cc yéu
cau khi thiét ké, phuong an thuc hién va lya chon phuong 4n t6i wu nhat dé thuc hién.
Pong thoi trinh bay cac yéu cau can co d6i véi phan mém diéu khién trén dién thoai, tir d6
1am co so dé viét img dung trén dién thoai. Ngoai ra con trinh bay phan yéu cau ddi véi

phan mém diéu khién cta vi di€u khién va luu do hoat dong cua chung trinh.
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e Chwong 4: Thi Cong Hé Thong
Chuong nay gém co cac ndi dung sau: Xay dung App trén dién thoai, thi cong mo
hinh, Ivu d6 giai thuat phdn mém va quy trinh thao tac.
e Chuong 5: Két Qua, Nhin Xét va Panh Gia
Chuong nay sé trinh bay cac két qua dat duoc sau thoi gian thuc hién dé tai gdm cao
hinh anh vé san pham (mo hinh thiét bi va tmg dung trén dién thoai), danh gia sai sd, tinh
6n dinh cua thiét bi, thoi gian dap tng ctia san pham.
e Chuwong 6: Két Luian va Huéng Phat Trién
Chuong nay s& dua ra nhimng két luan sau khi hoan thanh san pham, hudng phat trién

clia dé tai co thé phat trién va ing dung san pham t6t hon trong tuong lai.

BO MON PIEN TU CONG NGHIEP - Y SINH 5



Chwong 2. CO SO LY THUYET

Sau khi lya chon dugc dé tai, nhom xin trinh bay mot s 1y thuyét lién quan t6i cac
phan trong d¢ tai dé dé tai duoc rd rang hon, nhém trinh bay nhitng phan chinh sau: Tong
quan vé hoat dong cua tim va dién tim, Ly thuyét vé bo loc sb, Gidi thiéu so luoc vé
Android, Bluetooth, ciing nhu phan cimg va phan mém duoc str dung dé thuc hién dé tai
nay.

2.1 TONG QUAN VA HOAT PONG CUA TIM, PIEN TIM
2.1.1 Ciu tao tim va hoat dong ciia tim

Tim 1a mot bd phéan trung tAm va rat quan trong trong hé tuan hoan cta co thé nguoi.

Tim dwa mau giau Oxy dén nudi té bao va mang Cacbonic di tir té bao[13]. Do do, cac bd

phan cua tim can hoat dong nhip nhang dudi su diéu khién cta hé than kinh giao cam [ 14].
a. Tim c6 tinh tuw dong

Tinh ty dong cta tim chinh 1a kha nang co dan tu dong theo chu ky, kha nang nay cé
duoc 1a nho vao hé dan truyén duge diéu khién bai hé than kinh giao cam. H¢ dan truyén

nay bao gdm: niit xoang nhi, nut nhi that, bé His va mang Puskinje [15] nhu & hinh 2.1.

Hé thong nat co cau triic dic biét, gom cac té bao manh c6 kha ning phat nhip
(pacemaker) cho toan bd tim, tao thanh hé théng dan truyén, giap tim hoat dong déng bo.
Hé thong nat gdm nut xoang 80-100 nhip/phut (nat Keith-Flack), nit nhi-that 40-60
nhip/phut (nut Aschoff-Tawara) va bd His phat xung 30-40 nhip/phut [16].
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Hinh 2.1: Cdu tao cua tim Hinh 2.2: Céu triic co ban ciia tim

Do & cac vung khac nhau cta tim s& c6 kha ning sinh hoc khac nhau. Do do tao ra cac
dang song ECG khéac nhau. ECG dugc tao ra bdi mdi chu ky tim. Hinh 2.2 trén mé ta cu
trac cua tim bao gdbm RA (right atrium) 14 tdm nhi phai, RV (right ventricular) 13 tim that
phai, LA 13 tAm nhi trai, LV 1a tAm tht trai.

b. Chu ki hoat dgng ciia tim

Moi ngudi c6 chu ki hoat dong tim lic nghi ngoi hay hoat doéng khac nhau. Thong
thuong, mot chu ki tim kéo dai 0.8s, 75 nhip/phut. M&éi chu ki tim duoc tinh tir pha co tam

nhi 0,1s, d&n pha co tim that 0,3s va cudi cing 13 pha dan chung 0,4s.

2.1.2 Ly thuyét vé dién tim

a. Pién tam do 1a gi?

Dién tam dd (tiéng Anh: electrocardiographic) viét tit 1a ECG, la phuong phap theo
doi hoat dong, tdc do cling nhu nhip di¢u cua tim. Khi tim hoat dong, tim co bdp s€ phat ra
céc bién thién ciia dong dién, lac nay dién tim dd 1a mot dudng cong ghi lai cac bién thién
d6. Thong qua doc dién tim, ta cé thé biét duoc kha nang téng mau cla tim, biét duoc nhip
diéu va téc do cua tim [17]. Khi mot phén cua trai tim bi phan cuc va phén lién ké bi khur

cuc, mdt dong dién dugc tao ra. ECG dai dién cho téng cla tat ca céc thay ddi tr tim, nhu

BO MON PIEN TU CONG NGHIEP - Y SINH 7



dugc phat hién trén bé mit cua co thé chu khong do truc tiép tir cac con co thit co hoc cua
tim [18]. Dong di¢n dugc tao ra boi sy chénh 1éch néng do gitra cac ion Na+, K+, Ca**,Cl-

,... gitra hai thanh mach.

b. Su hinh thanh dién tim do
Téng hop dong di¢n hoat dong ctia cac s¢i co tim la dong dién hoat dong cua tim. Co
thé 1a moi truong dan dién twong dbi déng nhét, do d6, dién thé hoat dong cua tim dugc
tao ra trong qua trinh khir cyc va tai cuc cia co tim lan ra khap co thé va dugc ghi lai bang
cac dién cuc & bé mat da. Nho cac dién cuc nay, mdi nhip tim s€ dugc phat hi¢n ra,
khuyéch dai nhitng xung dién va hién thi ra két qua. Cac dién cyc duoc gin trén cac phan
khac nhau cta co thé sé phat hién dugc cac xung dién tir cac hudng cua tim.

¢. Cac thanh phin trong mdt nhip tim

R Khoang RR R
Van DMC mé Van PMC diong
- — (__———BMC
' Doan PR Doan ST
That (T) P
Van 2 i mé P V\ T
, Q q U P Q
Van 2 li dong \ S Diém ]
/’\-/\M 27N N . | N
e S o ¢ >t pet b
10 wamHg I { j X L3 i3
Diastole - Systole x — Diastole 7 Khoang Kl:loaﬂg Khoang ST
Tam trirong L rTﬁm thu TAm trurong PR phlIC hUp
QRS
Khoang QT

Hinh 2.3: Thanh phén co bdan cia  Hinh 2.4: Cdc thanh phan co ban chira dung

dién tim trong mot nhip tim

Tin hiéu mét nhip tim chira dung cac thong tin co ban gom cac diém P, Q, R, S, T va
U. Cac diém nay tao thanh cac khoang PR, phitc bd QRS, khoang ST, khoang QT, khoang
RR va cac doan PR, va doan ST.

o Phirc hop QRS: Thoi gian khir cuc 2 tam that, duoc do tir diém cudi cua
khoang PR dén hét song S (0.05-0.09s).
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e Khodng QT: khoang thdi gian cho thiy hoat dong khir cuc va tai khir cuc cia
tam that, 13 khoang tir diém dau QRS dén cubi song T (0.35-0.44s).

e Pogn ST: Thoi gian 2 tim that hoan toan bj khir cuc va bt dau ¢ diém cubi
QRS dén diém dau song T (0.05-0.15s).

e Séng T: Song tai cyc 2 tam that (0.1-0.5mV).

e Séng U: 1 1 song nho sau song T (<0.1mV, V2-V3), ¢6 thé c6 hodc khong,
tuy co dia nguoi.

d. Cac dao trinh

Hinh 2.5: Cdach mdc cdc dao trinh co ban

Khi do dién tim, nguoi ta dat cac dién cuc ¢ nhitng vi tri thudn loi nhit, phan anh
trung thuc tin hiéu ECG, goi 1a nhitng diém chuan: tai cing tay trai (dién cuc tay trai —
TT); cang tay phai (dién cuc tay phai —TP) va chan trai (dién cyc chan trai — CT). C6 12
dao trinh chinh (I, II, III, aVR, aVL, aVF, V1, V2, V3, V4, V5, V6).

Pao trinh I dugc dinh nghia 1a sy khac biét dién thé gitra canh tay trai va canh tay
phai (LA-RA), dao trinh II dugc dinh nghia 1a d0 chénh I¢ch di¢n thé gifra chan trai va
canh tay phai (LL-RA), va dao trinh III dugc dinh nghia 1a sy khac biét dién thé giita chan
trai va canh tay trai (LL-LA).

e. Mot s6 van dé phat sinh Kkhi xir 1y tin hi¢u dién tim
Hinh thai cta nhip tim Ia trich xuat cac dic tinh co ban cua tin hiéu ECG, dugc phac

hoa trong hinh 2.6.

Hinh 2.6: Mo hinh xung nhip tim dai dién voi cdc dac tinh
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Mot sd van dé phat sinh khi xt 1y tin hiéu ECG thuong bi sai 1éch boi cac ngudn
nhiéu khac nhau nhu 1a thanh phén dién ap cao, thanh phén DC hodc bi anh hudng bai céac
dién sinh hoc khac nhau trong co thé. Cac dic tinh dién tim chuan phai dugc udc tinh véi

do chinh x4c cao nhat dé tranh céac sai lam y hoc.

Vi cac van d& d6 nén hai phuong phap dua vao viéc xac dinh chinh xac cic xung
nhip tim thudng dugc xem xét dé trich xuét ra cac dic tinh tin hiéu ECG: fiducial va non-
fiducial. Cach tiép can fiducial dé cap dén cac dic diém nhu bién do va nhip tim, c6 lién
quan dén thoi luong, bién do va hinh dang séng [19]. Cach tiép can non-fiducial dé cap
dén dic tinh sinh 1y cta tin hiéu ECG [20] va tat ca cac tinh ning duoc phan tach thanh ba
loai chinh dya trén phan tich tu dong, khong gian pha va phan tich mién tan sd. Muc 2.2 s&

trinh bay rd hon vé cac bo loc ciing nhu cach xir 1y tin hiéu ECG.

2.2 LY THUYET VE BQ LOC SO

2.2.1 Giéi thiéu so lwgce vé bd loc
Trong qua trinh thu tin hiéu trong thyc té, qua trinh loc nhiéu tin hiéu 1 rat can thiét
cho viéc phan b6 lai cac thanh phén tan sb cua tin hiéu. Qua trinh nay duoc thuc hién

thong qua céac bo loc vai hai muc dich chinh sau:

e Phan tich tin hiéu duoc &p dung khi tin hiéu mong mubn bi giao thoa vdi céac
tin hiéu khac (nhiéu).

e Phuyc hdi tin hiéu khi tin hiéu ta mong mubn hay can danh gia bi sai léch boi
cic tac dong khong mong mudn tir moi trudng xung quanh 1am cho né bi bién
dang.

Gom 2 b6 loc chinh: b6 loc tuong tu va bd loc s0.
e B0 loc tuong tu 1a mot mach dién tor twong tu bao gff)m mot sd thanh phén

chinh nhu: dién tr&, tu dién, bd khuéch dai thuat toan, ghép v6i nhau theo mot

so do cu theé.
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e B0 loc s thuong ding mot chip DSP dé xir Iy. Ngoai ra ciing c¢6 thé s dung
may tinh dé xir Iy, tuy nhién truéc khi xtr 1y tin hiéu thi tin hiéu phai qua bd

ADC va sau khi xtr Iy xong thi di qua bo DAC.

2.2.2 Bd loc s6

B loc s 1a hé thong tuyén tinh bét bién theo thoi gian. Pic trung bdi mot dap tng
xung va mot dap tng tan s6. Mdi dap tng déu chia diy du thong tin vé bd loc nhung &
dang khac nhau. Néu c6 dugc mot trong hai dap Gng thi c6 thé tinh toan truc tiép dé suy ra
dap tmg con lai. Pap ung xung 1 dau ra ctia hé théng khi dau vao 1a xung don vi. Con dap

g tan sb 13 két qua tir phép bién d6i Fourier cta dap tmg xung.

Phan 16n cac bo loc sé duoc sir dung rong rai trong thuc té boi nhirng wu diém vuot
trd1 so voi cac bo loc twong tyu. B loc s6 ¢6 hai churc nang chinh 1a phan tich tin hi¢u va
phuc hoi tin hiéu. Néu xét vé dap g xung co thé chia cac bd loc sd thanh 2 loai chinh 1a
bd loc c6 dap ung xung hitu han FIR va bd loc ¢6 dap ung xung vo han IIR. Xét vé dap
ung tan sO bién dd co thé chia cac bod loc thanh 4 loai co ban: loc thong thép, thong cao,
thong dai va chan dai.

2.3 LY THUYET VE BLUETOOTH

Véi muc ti€u don gian hoa cho nguoi dung thiét bi do dién tim, nén nhém chon
chuan truyén khong day nhu Bluetooth hay wifi dé don gian mach, d& vuén viu trong lic
do dién tim em bé. V41 muyc ti€u ung dung thiét bi c6 thé dung cho cac noi xa x01, bién
gidi, hai dao khong phai lic ndo ciing c6 wifi nén nhom quyét dinh dung Bluetooth cho
thiét bi nay.

Téng quan vé Bluetooth

Bluetooth 1a cong nghé c6 chuén truyén khong diy tim gan giira cac thiét bi dién tu.
Bluetooth duoc phat trién bai Ericsson (nay 1a Sony Ericsson va Ericsson Mobile
Platforms), sau d6 duoc chuan hoa boi Bluetooth Special Interest Group (SIG) nhu la
IEEE 802.1.1 va cong bd vao ngay 20/5/1999.
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Bluetooth giao tiép bang song radio & bing tan 2.4 GHz dén 2.48 GHz. Wifi hay céac
song radio khac hoat dong ¢6 dinh & mot bang téng, con Bluetooth c6 bang téng thay doi
lién tuc voi 79 kénh voi Bluetooth classic (tr 2.4 GHz dén 2.48 GHz), 40 kénh véi
Bluetooth Low Energy, thay doi khoang 800 1an mdi gidy tuy vao sy thiét 1ap giira 2 thiét
bi dang giao tiép, gitip chdng lai viéc nghe 1én hidu qua hon. Bluetooth giao tiép v6i nhau
theo kiéu chu - t& (Master - Slave), 1 thiét bi Master c6 thé két nbi v6i 7 thiét bi Slave, 1

thiét bi co thé vira 1a Master cua thiét bi ndy, vira 1 Slave cua thiét bi kia [21].
Cic chuin két ndi Bluetooth

Chuan két ndi Bluetooth bt dau tir ndim 1999 voi phién ban 1.0 dén cudi naim 2019
da c6 phién ban 5.2.

Bluetooth 1.0: Thang 7/1999, phién ban Bluetooth dau tién duoc dua ra thi truong
véi toe do két ndi 1a IMbps. Tuy nhién, trén thuc té toc do két ndi cua thé hé nay chua bao
gid dat qua mirc 700Kbps. Phién ban nay con kha nhiéu 15i va cic nha san xuat da rat kho

khan khi tich hop né véi cac san phdm cong nghé.

Bluetooth 2.0 + EDR: 14 phién ban duoc cong bé nim 2004. Pay 1a phién ban lan
dau tién gioi thiéu cong nghé EDR (Enhanced Data Rate) gitip ting toc do truyén dir liéu.
Tbc do chuan cua Bluetooth 2.0 + EDR 1én téi 2.1 Mbps va giam mot nira luong ti€u thu

nang lugng so voi phién ban trudce.

Bluetooth 3.0 + HS: Thang 4/2009, Bluetooth 3.0 - thé hé "siéu toc" chinh thirc ra
mat. Bluetooth 3.0 ¢6 toc do truyén dir lidu dat mic 24Mbps — bang séng Bluetooth —
High Speed, twong duwong chuan Wi-Fi thé hé¢ dau tién. Chuan nay gitp cac thiét bi tuong
tac tot hon, ting cuong ning luc két ndi giita cac c4 nhan véi nhau va tiét kiém pin nho

chtrc ndng di€u khién nang lugng nang cao.

Bluetooth 5.2: La thé hé méi nhat hién tai duwoc ra mat thang 12/2019 véi nhiéu cai

tién vugt bat nhu tdm phu song, toc do va tiét kiém dién hon so véi phién ban trude.

Nhung co ban van c6 2 phién ban bluetooth chinh 1a Bluetooth classic va Bluetooth

Low Energy. Mdi loai ¢6 nhiing uu nhugc diém khac nhau tity vao nhu cau k¥ thuat ma ta
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chon cong nghé phu hop. Chang han nhu khi ta can truyén lugng dir liéu 16n nhung khong
quan tAm dén ning luong thi Bluetooth classic s& chiém wu thé. Néu ta dung Bluetooth
Low Energy thi lugng dit liéu phai chia ra nhiéu l1an, va vi dé tiét kiém ning luong thi s6
lugng ditr li€u & mot lan gtri s€ nho hon nhiéu so véi Bluetooth classic [22], cac thong )

duoc thé hién nhu bang dudi day.

Bang 2.1. So sanh cac yéu t6 ki thuat giita Bluetooth classic va Bluetooth Low

Energy
Pic diém Bluetooth Classic Bluetooth Low Energy

Khoang céach hoat dong 100 m >100 m

Téc d6 truyén 1-3 Mbit/s 1 Mbit/s

Thong lugng 0,7-2,1 Mbit/s 0,27 Mbit/s

S6 lugng Slave 7 Tuy vao tng dung

Ma hoa 56/128 bit 128 bit va counter mode
CBC-MAC

Do tré (tr lic chua két| 100ms 6ms

ni)

Nang lugng tiéu thy 1IW 0,01 -0,5W

Ngudn tiéu thu <30 mA <15 mA

2.4 TONG QUAN VE ANDROID

V6i chiée dién thoai thong minh nhu ngay nay khong chi dung dé nghe, goi, ma con
tich hop rat nhiéu tinh ning khac giup cho ching da dung. Nhiéu nha san xuat tham gia
vao thi truong béo bd nay lam gid thanh cia smartphone ngay cang giam. Gi4 ca phai

ching, da dung nén mdi ngudi déu dang sir dung smartphone 13 diéu tat yéu.

2.4.1 Khai niém hé diéu hanh Android
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Android 1a ma nguén mé va dua trén hé diéu hanh Linux, chay trén cac thiét bi di
dong nhu dién thoai thong minh va may tinh bang. Android duoc phét trién béi Open
Handset Alliance, ddn dau boi Google va cic cong ty khac. Android cung cdp mot phuong
phap tiép can thdng nhét dé 1ap trinh Gmg dung cho cac thiét bi di dong, nghia 1a cac lap
trinh vién chi can lap trinh cho Android, cac trng dung cia ho s€ c6 thé chay trén cac thiét

bi khac nhau duoc hd trg bdi Android.
2.4.2 Céu triic Android

Android dugc cau tric theo hinh thirc mot hang doi phan mém (software stack) bao
gdém cac ung dung (applications), hé diéu hanh (operating system), méi trudng thyuc thi
(run-time environment), middleware, cac dich vu (services), cac thu vién (libraries). Hinh
sau minh hoa kién tric cia Android véi cac ting (layer) va céc thanh phin twong Ung

trong mdi ting trong mot Android software stack [23]:

APPLICATIONS

[ v ][ s | [ e ][ oowe ]

APPLICATION FRAMEWORK

—
LS

[ Activity Manager ] [ Window Manager ] [ Content Providers ] [ View System ]

[ Package Manager ] Telephony Manager ] Resource Manager ] Location Manager ] [ Motification Manager ]

LIBRARIES ANDROID RUNTIME
[ Surface Manager J { Media Framework J { SQLite J
{ OpenGL / ES } [ FreeType ] [ WebKit ] Dalvik Virtual Machine
[ SGL ] [ SSL ] [ libe ]

LINUX KERNEL

[ Display Driver ] [ Camera Driver ] [FfashMemcryDriver] [ Binder (IPC) Driver ]

[ Wi-Fi Driver J [ Audio Drivers J

[ Keypad Driver Power Management J

Hinh 2.7: Cdu tric hé diéu hanh Android
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Cac phién ban beta dau tién cua Software Development Kit Android (SDK) duoc
phat hanh boéi Google trong niam 2007 trong khi d6 phién ban thwong mai dau tién,
Android 1.0, dugc phat hanh vao thang 9 ndm 2008.

2.4.3 Tinh nang
a. Giao dién

Giao dién mic dinh cua hé diéu hanh Android c6 thé thao tac truc tiép st dung dau
vao dang cham, t6i gian dé tuong thich vdi cac thao tac thyuc té nhu vudt, gd dé thao tuong
tac v4i cac ddi twong trén man hinh va véi ban phim do. Nhitng phan hoi lai duogc thiét ké
dé co thé phan hoi mot cach tic thoi va giao dién cham muot ma, thuong st dung kha
ning rung cta thiét bi cung cap phan hdi xuc giac cho ngudi dung. Cac phan cing ndi nhu
cam bién gia tdc, con quay hdi chuyén hay cam bién tiém can duogc st dung boi mét sd
tmg dung dé dap ung lai nhitng hanh dong ciia nguodi dung, nhu xoay man hinh tir dang
theo chiéu doc thanh ngang khi nguoi dung xoay ngang thiét bi. Cac thiét bi Android khi
khoi dong xong s& vao ngay man hinh chinh, gan gidng nhu man hinh chinh trén cac may
tinh ¢4 nhan. Trén man hinh chinh thudng co cac biéu twong ctia cac tng dung hay céc
widget.

5 100 11332

13:57 0w ™2

Thir Ba, ngay 14 théng 7
Tép tin Khéa man h

Tehtin.  Chidd  Nhe  Quayphim  Suckhoe
e

ros P @ >
50 Play Email 51 381 B0 suutép

Hinh 2.8: Mang hinh chinh
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Trén cung cua man hinh chinh la thanh trang thai thé hién thong tin hién tai cta thiét

bi nhu cac két ndi, dung lugng pin hién tai... Thanh nay cé thé kéo xuéng dé hién thj man

hinh théng bao noi ma cac tng dung co thé hién thi nhitng thong tin quan trong hay nhiing

cap nhat. Nhiing thong bdo nay s€ hién cho to1 khi nguoi dung doc (cham vao thong bao,

thuong thi tng dung lién quan s& duoc mé) hodc loai bo bang cach kéo né ra khoi man

hinh thong bao.

2.4.4 Uu va Nhuoe diém ciia Android

a. Uu diém

Giao dién dé st dung, ma ngudn mé véi kha ning tiiy bién cao, ¢ thé tuy ¥
chinh stra moi thtr trén hé diéu hanh android, trir cac phan ving trong hé
théng.

Android c¢6 su pho bién rat cao boi hé diéu hanh nay len 16i & moi thiét bi di
dong, tir dién thoai cao cép, trung cap cho dén nhiing san pham c6 gia pho
thong.

Kho tmg dung Google Play Store khong 16, cap nhat lién tuc, v6i di moi Gng
dung ma ban thich, kham pha.

Hé diéu hanh Android ngay nay c6 kha ning toi uu héa hiéu suat smartphone
dem dén trai nghiém muot ma nhat cho nguoi dung.

Kha ning da nhiém, chay cung lac nhiéu tng dung cao.

Gia thanh hop 1y tir binh dan dén cao cap.

St dung nhiéu tmg dung cung luc, da nhiém cao.

b. Nhuoc diém

Dé bi nhiém cac phén mém doc hai cung cac ma ddc, do h¢ diéu hanh
Android cho phép cai dat cac ung dung bén ngoai Google Play.
Qua nhiéu tng dung trén Google Play dan dén kiém soét chat luong rat kho.

Su phan manh 16n ctia hé diéu hanh android.

Kha nang cap nhat h¢ diéu hanh cham chap. Thuong xuyén bi déy bd nhé dém RAM.
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2.4.5 Ung dung

C6 nhiéu tng dung Android duoc phat trién boi bén thir ba, duoc ding tai trén

AppStore, hodc c6 thé tai, cai dit img dung bang tép tin apk.
a. Cac thanh phan ciia mot ing dung (Application)

Céch thanh phan cta mot ing dung Android 14 cac khéi thiét yéu dung dé ghép thanh
mot Gmg dung Android. Mdi thanh phan 1a mot géc nhin khac nhau tao thanh mét ung
dung Android day du. Khong phai bat ki tng dung nio ciing c6 ddy dii cac thanh phan
duéi day, tuy thudc vao mdi ing dung ma s& co hay khong mot thanh phan nao d6. Mot sd
thanh phan s& c6 quan hé phu thudc 1dn nhau. Mdi thanh phan c¢6 mot vai trd khac nhau

gitip dinh nghia mot tmg dung Android day du.

Duéi day co bon loai thanh phén. Mbi loai c6 mot muc dich khac nhau va cé6 mot
vong doi khac nhau giup dinh nghia cich ma mot thanh phan dugc tao ra va duoc huy

khéc nhau:
Activity dai di€én mot man hinh don véi giao dién nguoi dung.

Service 1 thanh phan dung dé thuc thi mot cong viéc dudi dudi nén hé diéu hanh
(Cong viéc duoc thyc thi 4n véi ngudi dung). Thanh phan nay duoc dung cho cac cong
viéc can nhiéu thoi gian dé thue thi hoac dung dé diéu khién thuc thi cac cong vige tu xa
bdi mot tién trinh khéc.

Content provider dung quan 1y vi¢c chia sé¢ mot tap dir li€u ing dung nao do. Ban c6
thé luu trit dit liéu trén file, trén SQLite database, trén web hoac trén bat ki noi luu trit ndo
ma ng dung c6 thé truy xuat. Thong qua viéc st dung content provider mot ing dung

khéac c6 thé truy van, chinh sira tap dir liu do.

Broadcast receiver 1a mot thanh phan hoi dap nhiing tin hiéu dugc phat ra trén toan
hé théng [24]. Co rat nhiéu broadcast receiver dugc xdy dung san trén hé diéu hanh
Android. Nguoi phat trién c6 thé tu xay dung mot broadcast receiver dé bat cac tin hién

can thiét cho img dung.
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Mot khia canh doc dao cta hé diéu hanh Android 12 né dugc thiét ké dé bat ki tung
dung nao ciing c6 thé khoi dong mot activity ctia Gmg dung khac. VD: Néu ban mudn
nguodi dung tng dung ¢ c6 thé chup hinh tir camera cta thiét bi. Hién nhién cong viéc nay
da dugc mot img dung khac lam 101, ban khong can tao md&i mot activity dé lam cong vige
nay ma don gian chi can khoi dong mét activity chup anh ctia tng dung Camera dé chup
hinh. Khi chup hinh hoan tit, bitc 4nh s& dugc tra vé cho tng dung cua ban. Bang cach
nay ta co thé tiét kiém rat nhiéu thoi gian bang cach sir dung lai cach thanh phan c6 san

ctia hé diéu hanh. MIT App inventor khi quét ma QR ciing tuong tu.
AndroidManifest.xml

Trudc khi hé diéu hanh Android c6 thé khai dong mot thanh phan (Activity, Services,
Broadcast receiver) thi hé thong phai biét thanh phan nay c6 ton tai hay khong bang cach
doc file AndroidManifest.xml cta ung dung. Mdi ng dung phai khai bao moi thanh phan
(Activity, Service, Broadcast receiver) [25] trong file ndy va phai dat & thu muc gbc cia
ung dung.

MBbi file manifest co nhirng khai bao:

Pinh danh x4c dinh cic quyén cia ngudi st dung nhu truy xuét internet, truy xudt
danh sach contact, truy cap vi tri,...

Xac dinh phién ban API t6i thiéu ma ung dung c6 thé thuc thi. Phién ban API nay
tuong tng v4i cac phién ban cia hé diéu hanh Android.

CAc tinh ning phan cing can thiét cho tng dung nhu GPS, camera, Bluetooth. ..

Trong d6 c6 thé gdc 1a thé manifest. Thé gdc nay s& co it nhat mot thé con 1a
application vdi cac thudc tinh xac dinh icon ctia Ung dung, tén Gng dung... Trong thé
application s& dat cac khai bao nhiing thanh phan ton tai trong ng dung bang cach st
dung cac thé:
<activity>: Khai bao mgt Activity.

<service>: Khai bao mot service.

<receiver>: Khai bao mot Broadcast reciever.
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<provider>: Khai bdo mot Content Provider.

2.5 GIOI THIEU PHAN CUNG
2.5.1 Gi6i thiéu

Tir nhitng 1y thuyét tim hiéu duoc ¢ trén cing véi khao sat thiét bi, nhom ching em
quyét dinh lya chon phan ctmg dé thuc hién dé tai nay véi phan vi diéu khién 1a ESP32,
phan cam bién dé thu tin hiéu 13 ADS1292R ECG Module va mot dién thoai Android 5.0
tré 1én dung dé hién thi dir liéu.
2.5.2 MH ET LIVE ESP32 MINIKIT

Module MH ET LIVE ESP32 MINIKIT c¢6 nén vi diéu khién 1a ESP32-WROOM-32
nén cac chirc ning ctia module nay tuwong tu nhu module ESP32. Pic biét, ngoai chuan
giao tiép wifi thi module nay c6 thém chuan giao tiép bang Bluetooth classic, Bluetooth

Low Energy v4.2.

2.5.3 Module do dién tim ADS1292R

a. Mo ta

Hinh 2.9: M6-dun cam bién ADSI1292R

Hinh 2.9 chinh 1a Md-dun ADS1292 1a mot mo-dun cam bién véi 2 kénh chuyén
d6i A/D 24 bit ¢ chirc nang 14 hd tro do cac tin hiéu ECG va ho hap, thuong duoc tng

dung trong céc thiét bi y té, thé duc, thé thao. Bén canh d6, md-dun nay dugc bo sung
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chan SPI méi giup twong thich véi cac thiét bi Arduino méi hon va bao gom dau nbi
Arduino Yun va Due.

Tin hiéu ECG duoc thu thap thong qua mot diy cap két nbi di kém voi mot dau 1a
jack 3.5mm tron va dau bén kia 13 cac nut dé két ndi cac dién cuc ECG. Pong thoi nd
cling chép nhan 2 dién cuc ECG va mdt dién cuc Driven Right Leg (DRL) dé giam nhiéu
ché do chung.

Ngoai ra, mo-dun nay ciing c6 thé do hoat dong ho hp bang cach sir dung 2 dién cuc
gidng nhau duya trén mot phung phap duoc goi 1a chup phd tré khang dé do ho hap thong

qua cac thay dbi vé tré khang ctia nguc gy ra trong qua trinh ho hép.

b. Thong s6 ky thuat [26]
e AVDD dén AVSS: -0.3 d&én +5.5 (V).
e DVDD dén DGND: -0.3 dén+3.9 (V).
e AVSS dén DGND: -3 dén -2 (V).
e DPdu vao twong tw AVSS: -0.3V (AVSS) dén +0.3V (AVDD).
e Dau vao sé DVDD: -0.3V (DVSS) dén +0.3V (DVDD).
e Dong dién vao (triv chin cung cdp): + 10 (mA).
e Dong dién vao tam thoi: = 100 (mA).
e Dong dién vao lién tuc: + 10 (mA).
o Nhigt d hoat dpng: -40 dén +85 (°C).

o Pham vi nhiét dp lwu triv:  +60 dén +150 (°C).

o Toc dj divliéu: 125 SPS dén 8 kSPS.
2.6 GIOI THIEU PHAN MEM

Nhém ching em chon phan mém Arduino IDE d¢ lap trinh cho vi diéu khién. Va
chon MIT App Inventor dé 1ap trinh tmg dung cho Android vi c6 cong dong kha rong.
2.6.1 Arduino IDE

Giao dién phan mém Arduino IDE (Arduino Integrated Development Environment)

don gian 1a mot trinh soan thdo vin ban, giup chung ta viét code dé nap vao bo mach
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Arduino, giao dién voi nhiéu thu vién hd trg cho Arduino, ESP32. Bén canh d6 cong déng

ky thuat st dung giao di¢n nay ciing kha dong.

Hinh 2.10: Giao dién phan mém Arduino IDE 1.8.13

O hinh trén, cac cau 1énh khoi tao s& duoc dat trong phén void setup(), phén mém
hay phﬁn cung s€ duogc thiét 1ap, thuc hién mot 1an dau khi vira nap code. Céc cau lénh

dugc dat trong phén void loop() s€ dugc thuc hién tur trén xuéng va lap lai lién tuc.

2.6.2 MIT App Inventor

MIT App Inventor danh cho Android 1a mét tng dung web ngudn mé ban dau duoc

cung cip boi Google va hién tai duoc duy tri béi Vién Cong nghé Massachusetts (MIT).

Nén tang 1ap trinh ndy cho phép nha lap trinh tao ra cic ing dung phan mém cho hé
diéu hanh Android (OS). Bang cach sir dung giao dién d6 hoa, cho phép ngudi dung kéo

va tha cac khdi ma (blocks) dé tao ra cac (mg dung c6 thé chay trén thiét bi Android.

Mic du Android Studio, Java vuot trdi hon hin vé cac tinh nang, kha nang 1ap trinh
hay thiét ké nhung d6i voi nhiing nguoi dung chua c6 kién thirc nhiéu vé 1ap trinh ung
dung cho dién thoai thi MIT App Inventor la lya chon dau tién vé d6 da dang, don gian, dé
sit dung. Nhiing tinh ning cé trén MIT App Inventor co thé ké dén la:

Cho phép xdy dung nhanh chong nhimng thanh phan co ban (components) ctia mot
ung dung Android: Nut bam, nat lya chon, chon ngay gio, anh, van ban, thong bdo, kéo
truot, trinh duyét web.

Str dung nhiéu tinh nang trén dién thoai: Chup anh, quay phim, chon anh, bat video

hodc audio, thu am, nhan di¢n giong ndi, chuyén 161 thoai thanh van ban, dich.
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Hb trg xay dung game bang cac components: Ball, Canvas, ImageSprite.

Cam bién: do gia tde (AccelerometerSensor), doc ma vach, tinh gio, con quay hoi
chuyén (gyroscopeSensor), xac dinh dia diém (locationSensor), NFC, do téc do

(pedometer), do khoang cach xa gan vé6i vat thé (proximitySensor).

Két ndi: Danh ba, email, goi dién, chia sé thong qua cac img dung mang xa hoi khac
trén thiét bi, nhén tin, st dung twitter qua API, bat tng dung khac, bluetooth, bat trinh
duyét.

Luu trit: doc hodc luu tép txt, csv, st dung FusiontablesControl, tao co sé dir li€u

don gian trén dién thoai hoac trén ddm may thong qua server tu tao hoac Firebase.

Va rat nhiéu mé rong do céac nha 1ap trinh hoat dong ri€ng lién tuc thém vao nhu la:
Mua ban trong ung dung, Floating button, Bao thuc, cam bién anh sang, két ndi dit licu
SQLite,... c6 kho md rong (extensions) gdbm rat nhiéu tién ich van dang duoc thém vao
nhu & website https:/puravidaapps.com/. Nguoi ding c6 thé ty minh tao ra cac phan mo

rong, tao file duoi .aix dé co the chia sé cho nguoi khac.
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Chwong 3. TINH TOAN VA THIET KE

3.1 GIOI THIEU

V&1 muyc ti€u thu thap tin hi¢u dién tim cua tré em dudi 12 thang tudi tir hai dién cuc,
truyén tin hiéu dén dién thoai thong minh thong qua giao thirc Bluetooth dé hién thi va luu
trit. Trong chuong nay, chung toi trinh bay thiét ké so @6 khdi hé thdng, tinh toan va thiét

ké cac bd phan churec nang dé dap ung cac muc tiéu dé ra.

3.2 TINH TOAN VA THIET KE HE THONG

Mot thiét bi, hé théng muén dugc hoat dong 6n dinh thi phai co sy tinh toan chat ché
va thiét ké hop 1y. Tinh toan va thiét ké gitp dap Gmg cac muc tiéu dé ra dé hoan thién
thiét bi. Phan tinh toan thiét ké duoc thé hién qua cac phan: Thiét ké so d6 khdi, tinh toan
va thiét ké cac khdi, thiét ké so d6 nguyén 1y toan mach.
3.2.1 Thiét ké so’ d0 khoi

So d6 khdi gitip ta nim bat mot cach téng quat vé két cAu va qua trinh hoat dong cua
mot thiét bi, hé thong. Pé dap tng dugc yéu cau cia dé tai thi so d6 khéi cua thiét bi do

tin hiéu cho tré em duéi 12 thang tudi c6 cac khdi nhu hinh 3.1.

/LI’\ Khoi
< Hién thi
\l'l/ va luu trit
Khéi xir Iy
Khéi : — Khéi
cam bién || Béo hiéu
Khéi nguon

Hinh 3.1: So d6 khoi tong qudt ciia thiét bi

BO MON PIEN TU CONG NGHIEP - Y SINH 23



So d0 bao gom cac khbi nhu: khdi cam bién, khdi xtr 1y, khoi hién thi va luu tri,
khéi ngudn. Khdi cam bién 1y tin hiéu tir co thé con nguoi, cu thé & dé tai nay 1a co thé
tré em dudi 12 thang tudi, chuyén thanh tin hiéu dién. Khong nhiing thé, nd con truyén tin
hiéu sin sang dén khéi xir Iy va nhan lai tin hiéu bat dau.Khdi xur 1y nhan tin hiéu, xur Iy
chung va giri tin hidu d6 dé hién thi va luu trit bang dién thoai thong minh. Pong thoi,
khéi bao hiéu cho biét tinh trang da két ndi ngudn di ngat. Tat ca s& duoc nudi dudng

bang khdi ngudn.

3.2.2 Tinh toan va thiét ké mach

Phan cung t6t 1a nén tang dé phan mém duoc t6i uu va hoat dong on dinh, gép phan
vao su hoan thién cho thiét bi, hé théng. Dé dat dugc diéu d6 thi cac khdi chirc nang phai
duoc thiét ké va tinh toan sao cho hop Iy dé chung twong thich v6i nhau. Sau day s& trinh
bay tinh toan va thiét ké cac khoi cua thiét bi, hé thong.
a. Khéi cam bién

Dién tim phat ra gitp tim co bép va lan truyén xung dién ra khap co thé. Tuy vao cac
vi tri thich hop trén co thé ma thu duoc tin hiéu khac nhau. Tin hiéu sau khi thu phai giam
nhiu, khuyéch dai, chuyén d6i twong tu sang sd va chuyén sang bo xir y. Tat ca di duoc

tich hop trén IC ADS1292R nhu hinh 3.2 duoc san xuat boi Texas Instruments.

e (]
Hinh 3.2: Module ADS1292R

Trong module nay, c6 cac dién tro, tu dién, IC 6n dinh dién ap va quan trong nhat 1a
IC ADS1292R. Vi kién tric ndi bd nhu hinh 3.3, module hd trg khong chi do dién tim
ma con ¢6 ca tin hiéu nhip tho, tuy nhién ¢ ddy ta chi tim hiéu va sir dung chic ning do

dién tim ctia module nay. IC cam bién nay tich hop du cic yéu cau phan cing dé thu vé tin
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hiéu dién tim ctia hé thong nhu thu tin hiéu, loc, khuéch dai, chuyén d6i ADC va truyén

tin hiéu.
AVDD VGAPT PGAIP PGAIN VREFP VCAR2 VAEFN DVDD
oo 55
{ADS1292F)
b o7
(¢ SCLK
5 Din
pouT
AR D T
LAR S
i EMI p LW—~— O CLKSEL
Fiter
NN i | _
e o
IN2P GRION/
EMI
Fihar MUX RCLK
NN GPIOY
AESP_MODP! AR RCLK
= e Lw—o—
RESP_MCON) | pﬂ;\H“ﬁw FRON/
T NN A RESET
Resp Mod
(ADS1282R) -
Amplifiar
AVSS RLDIN/ RLD ALD PGAZN  PGAZP DEND
RLDREF ouT 1M Hl‘
nh 3.3: Kién tric noi bo IC ADS1202R
, oA . A .
. Mach thu tin hi¢u di¢n tim

Tin hi¢u dién tim thu duoc 1a sy sai 1éch dién ap gitra cac dién cuc do tai cac vi tri
trén co thé. Module ADS1292R hd trg do ba dién cuc gém hai dién cuc dé léy hi¢u dién
thé va mot dién cuc dé lam dién thé tham chiéu. Tuy nhién, trong dé tai nay ta chi can st
dung 2 cuc léy tin hiéu. Hai dau vao tin hiéu dién tim IN2P va IN2N 14 hai ngd vao cua bo

khuéch dai vi sai nhu hinh 3.4 dudi day.

Hinh 3.4: So' d6 mach khuyéch dai vi sai

Vi so @6 mach khuéch dai vi sai nhu hinh 3.4, ngd ra Vout la tin hi¢u dién tim ta
can trude khi dua vao bd chuyén doi ADC. Goi Vo1 va Voo lan luot 1a hai ngd ra cia hai
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Opamp Ul va U2, voi R4=R6 va R5=R7 vay dién ap ngo ra s€ dugc tinh nhu cong thire
3.1).

R5
V{mt - ﬁ x (V01 - Voz) (3.1)

Goi Vin1 va Vinz 1a 2 ngd vao duong va am cua tin hiéu dién tim, i 1a dong dién chay
qua R1, R2 va R3. Ap dung dinh luat Ohm, gia tri ciia i dugc tinh nhu céng thire (3.2).
Vm1 B sz V01 B Voz (3.2)

i: =

Rl R1+ R2+ R3

Tu cong thire (3.2), ta tim ra dugc su sai léch dién ap Vol va Vo2 nhu cong thirc
(3.3) v6i R2=R3.

R1+R2+R3 2xR2

Vo Vo)== W, V,0)= [ - jX(Vl—Vz) (3.3)

Tu cong thire (3.1) va (3.3) ta co thé tinh duoc dién 4p ngd ra Vout nhu cdng thirc
(3.4) va hé so khuyéch dai tin hiéu A duogc tinh nhu cong thire (3.5).

2xR2) RS
=1+ X —— X - 34
V{)ut ( Rl j R4 (Vl VZ) ( )
A=[14 2XR2) RS (3.5)
RI1 R4
From MuxP =2kQ i PGAIP

150 kQ

J Cm
CFIL‘!ER
]’ 4.7 nF

Hinh 3.5: So d6 mach khuyéch dai vi sai trong ADS1292R

60 k2
(for Gain =

150 kQ Rg =2k

%

o
o9
e
z
n
2

From MuxN

Hé s6 khuéch dai cta tin hidu dugc thay ddi boi sy bién thién cia gia tri dién tro R1
trong so dd mach hinh 3.5. Do d6, dé thuan tién hon, mot b khuéch dai lap trinh (PGA-
Programming Gain Amplifier) duoc di tich hop sin trong mach véi cac mirc khuéch dai 1,

2,3,4,6,8, 12. Trong dé tai nay, nhoém chon murc khuéch dai A=12.

. Loc tin hi¢u dién tim
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Tin hi€u dién tim nhan tr co thé con nguoi c6 bién do rat nho. Bén canh do, tin hiéu
thu dugc con c6 céc tin hiéu khac xen vao dugc goi la nhi€u nhu dién co, dién ludi. Dé
han ché di nhitng y€u t6 anh hudng dén tin hi¢u do, hé thong st dung cac mach chirc nang

tén EMI Filter.
. Chuyén ddi twong tw sang s6

Tin hiéu ngd ra Vout la tin hiéu dién tim thudc tin hi€u tuong tu. bé dé dang xu 1y,
tin hi€u nay sé duoc chuyén vé tin hiéu s6. BO chuyén ddi tin hiéu tuong tu sang ) (ADC)
nay trong ADS1292R thudc loai Sigma-delta c6 do phan giai 24bit. Trén hinh 3.6 1a bo
ADC Sigma-delta 1 bit. Thanh phan chung ctia ADC kiéu nay la cac bo phan nhu: vi sai,
tich phan, so sanh, DAC hoéi tiép tuong tng.

Signal Input, Xy

To Digital
Filter

Difference
Amp

Integralor

w
N &

{1-bit DAC)
Hinh 3.6: Bo ADC Sigma-delta 1bit

Pau tién tin hiéu dua vao dugc qua bd vi sai. Bo ndy trir tin hidu vao va tin hiéu hoi
tiép tir ngd ra da dugc chuyén d6i DAC. Tin hiéu tiép tuc di qua bo tich phan, tai day tin
hiéu duoc cong véi két qua tin hiu bo tich phan trude d6. Sau d6 s& di qua b so sanh, tur
day s€ cho ra két qua ciia ADC. Tin hiéu ngd ra sé& duoc qua bd DAC dé héi tiép. ADC
kiéu ndy s& can thoi gian thoi gian dé tinh toan chuyén d6i. P phan giai cang cao thi 4o
tré cang 16n.

Comparator
{ 1-bit ADC)

. Tin hiéu tham chiéu
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1uF

[ ¥

Bandgap 242V or
4033V VREFP
H3I1}
VAR “—10uF == 0.1uF
H2I11
VREFN
S T— AVSS

To ADC Reference Inputs

(1) For Vgeg = 2.42 V: Ry = 100 kQ, R, = 200 kQ, and R = 200 KQ. For Viger = 4.033 V: R, = 84 kQ, R, = 120 k0, and R; = 280 kQ.
Hinh 3.7: So' do tham chiéu néi cia IC ADS1292R

Dé tinh dugc hiéu dién thé cua hai cuc, can c6 mot cuc lam dién thé tham chiéu.
Hinh 3.7 13 so ddi khéi tham chiéu trong ADS1292R. IC nay st dung mot mach Bandgap.
Mach nay tao dién ap khong ddi bat ké su thay ddi cua nguff)n dién, nhiét do va tai mach.
bién ap nay duoc khuyén nghi 1a 2.42V cho dién ap hoat dong 1a 3V va 4.033V cho dién
ap hoat dong 1a 5V. Dién ap nay dugc dua vao by dém tham chiéu dé tao dién ap ngo ra

thich hop. Dién 4p ngd ra duoc dua t6i ngd vao ciia khdi ADC nham sb hoa tin higu.

Dién 4p ctia mach tham chiéu con duoc lay tir AVSS, trong thiét ké cta nha san xuét,
VREFN va AVSS phai luon ludén néi chung bat ké luc nao. Piéu nay cho thay dién ap
tham chiéu luc nao cling dugc sinh ra. Vi thé, tuy mach di¢n tim cho tré em chi su dung
hai dién nhung van c6 duoc dién cuc tham chiéu. Ngoai ra, IC ADS1292R con duoc hod
tro bd tham chiéu ngoai, tuy nhién ¢ day ta khong sir dung dén.

. Giao tiép dir liéu so

Dir liéu sau khi dugc chuyén doi sang so sé thong qua giao thitc SPI chuyén dén vi
diéu khién. Mdi loai vi diéu khién déu c6 dién ap muc logic khic nhau, dién 4p mirc logic
truyén dir liéu cia ADS1292R phai duoc chuyén doi phi hop véi bo vi diéu khién. Dé

thuc hién duge didu d6, module st dung IC IYO08 cua hang Texas Instrument nhu hinh 3.8.
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LOGIC LEVEL CONVERTER

2y 1
+33V—— o 4
|_lio/°——{\-’(?€!
+5V :
U
PWDONRI] .20 PWDN/RESET
B3V START?R' ! Bl S —STaART
i A2 B2 =5 r VOO
1§ DRDY
- A3 B3 =-\{,‘—7 SCl
C1 Ad B4 6— <
] VCCA  VCCB |52
e
e

b

—_—1 OF OGND = C18
MIso 7| OF 7 MISO
100nF skl de o S -
MOsI 1-] 2 BS F—mosi|  [100aF
TS A B6 [R5
— '_._’m"‘-h. AT B7 pofe——"

GND =i AR BR b=
TXBO108

Hinh 3.8: IC chuyén doi mirc logic

—_

o G B

GND

Dién 4p hoat dong ciia IC ADS1292R 1a tir 2.7V dén 5.25V va thong thuong 13 3.3V.
Dién 4p mirc logic cta vi diéu khién s& duoc mac vao chan VCCB ciia IC. Tir d6 dién ap

muc logic s& duoc chuyén d6i phu hop tir Port A sang Port B ciia IC.
. Nguén phu cho IC

Pé dam viéc do tin hiéu dién tim duoc 6n dinh, module ADS1292R x4y dung mot
ngudn phu nhd IC 6n 4p AP2112K nhu hinh 3.9. IC 6n 4p nay bién doi ngudn dién co
dién ap thuoc dai 3.4V dén 6V thanh dién ap 3.3V.

POWER SUPPLY
Y, 2 33V
Ly vin vour 2 K

330

—
S
||

.|||_;|

EN

2

GND —‘_
AP2112K-3.3TRG1

GND

Hinh 3.9: IC 6n dp AP2112K

G

Z
v}

e  Lua chon dién cuc

D¢ thu tin hi€u dién tim, ngoai mach cam bién ra thi dién cyc 1a mdt phan quan trong
khong hé thua kém. Céc vi tri khiac nhau s€ su dung céac loai dién cuc khac nhau sao cho

phu hop dé lay tin hiéu. Chat liéu dién cuc anh huéng nhiéu t6i chat luong tin hiéu dién
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tim. Hién nay trén thi trudng, trong cac bénh vién hodc cac co sO' y té sur dung cac loai
dién cyc thong dung nhu hinh 3.10. Trong do, dién cuc kep nhu hinh 3.10a dung dé kep
céc chi khi do dién tim, miéng kim loai c6 thé 1am tir bac clorua (AgCl) trang Niken (Ni)
hodc 1a thép khong gi, loai nay mdt bo 4 cai, hodc co dé dung ba tuy truong hop. Pién cuc
dan nhu hinh 3.10b sir dung & phén nguc va bung, loai dién cuc nay va bién thé cua n6 co
mot 16p gel dé dan 1én vi tri do va lam tang su dan dién. Pién cuc hut nhu hinh 3.10c dung

dé do cac dao trinh trudc nguc, loai nay gom mdt bo sau cai.

Hinh 3.10: Dién cuc do dién tim thong dung
a. Dién cuc kep, b. Dién cuc dan, c. Dién cuc hut
Tuy nhién, thiét bi do tin hiéu dién tim cho tré em voéi thiét ké dé kiém tra nhanh
choéng tin hiéu dién tim thi khong sit dung ba loai dién cuc thong dung trén vi phai mat
thoi gian két ndi, lam ton thuong da cho tré em. Khong nhimng thé, su can tré, hodc vudng
vi ctia day tin hiéu cling 1a mot khuyét diém. Ban chét cua cac dién cuc 13 cac kim loai
hodc hop kim din dién tét. Tuy nhién, phan kim loai trong céac dién cuc thong dung khong
duoc phan phbi 1€, gia thanh lai cao nén nhom st dung hai tim kim loai mong dé thay thé

nhu hinh 3.11.
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Hinh 3.11: Tam Inox lam dién cuc

Hai tdm kim loai duoc chon lam dién cuc nhu hinh 3.11 c6 chat liéu 1a Inox, mong,
gia ré va do dan dién twong ddi on dinh. Dé thuan tién cho thiét ké cua thiét bi thi nhom st
dung hai 6c M3 han dtng trén tim kim loai. sau d6 dung dai 6¢ twong Gng bat vao dé cd
dinh trong m6 hinh 3D va ndi day. Phan nay s& dugc mé ta chi tiét & chuong 4.

b.  Khéixily

Nhiém vu chinh cta khéi xu 1y 1a thu nhan tin hi€u dién tim tor module ADS1292R,
sau d6 xtr 1y roi giri qua dién thoai thong minh bang Bletooth. Trong dé tai nay, voi yéu
cu nho gon, tbc d6 xir Iy phu hop thi nhom sir dung kit MH ET LIVE ESP32 MINIKIT
nhu hinh 3.12

L
-
L
L
-
L]
L
1!
L
®

)

Hinh 3.12: Module MH ET LIVE ESP32 MINIKIT

Module MH ET LIVE ESP32 MINIKIT dugc thiét ké trén nén vi diéu khién ESP32-
WROOM-32 véi vi xir 1y Tensilica LX6 Dual-core. Hai 16i CPU ¢6 thé duoc diéu khién
riéng 1 v6i xung nhip diéu chinh tir 80MHz dén 240MHz. Module nay tich hop ngoai vi
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phong pht, tir cam bién dién dung, Hall, giao dién thé SD,SPI, 12C, tir mang cam bién

nang lugng thép dén cac nhiém vu doi1 hoi khéc khe nhu giong noi, phat nhac,...

Véi dién ap ti€u tu tir 2,2V dén 3.6V, nang lugng tiéu thu thép, tbc do truyén tai dir
lidu t6i 150 Mbps kém véi hd tro ca két ndi Wifi, Bluetooth va Bluetooth LE. Diéu nay
gitip mé rong trong tng dung vé IoTs. Dé dap tng cac yéu cau dé tai, nhom st dung giao
thire truyén tai SPI dé thu tin hiéu dién tim tir module ADS1292R va chirc ning két ndi
Bluetooth dé phat dit liéu.

e Giao tiép SPI v6i module ADS1292R

Module MHET LIVE ESP32 MINI KIT va module ADS1292R giao tiép v6i nhau
thong bang giao thirc truyén tai SPI & ché do Master va Slave théng qua cic chan SCK,
MISO, MOSI, CS, START, PWDN/RESET va DRDY véi chirc nang dugc mo ta nhu
bang 3.1 dudi day.

Bang 3.1: Cic chan chuc ning sir dung giao tiép SPI

Chan Chtrc nang

SCK Truyén xung clock dé giao tiép

MISO Puong dit liéu truyén tir Slave dén Master
MOSI Puong dit liéu truyén tir Master dén Slaver
CS Chip Select

START Nhan tin hiéu bat dau tir ADS1292R
PWDN/RESET | Diéu khién Power down/ reset ADS1292R
DRDY Nhan tin hiéu sin sang tir ADS1292R

Giao tiép str dugc toi wu khi st dung Clock fcrxk=2.048MHz. Dit li€u s& duoc truyén
qua chan MISO va MOSI khi ADS1292R giri tin hiéu sin sang thong qua chan DRDY va
tin hiéu bat dau thong qua chan START. Chan CS dugc dung khi ¢6 nhiéu cam bién két
ndi.

e Giao tiép Bluetooth véi dién thoai théng minh

Module MHET LIVE ESP32 MINIKIT hd tro ca Bluetooth classic va Bluetooth LE.
Giao thic Bluetooth classic HS 3.0 duoc hd tro cac tinh ning nhu: thong bao, quét va

thong bao déng thoi, nhiéu két ndi (slave-client), nhan va truyén dir 1iéu khong déng bo,
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danh gia tan sb thich ung va danh gia kénh, cap nhat tham sb két ndi, mo rong chiéu dai
dir liéu, ma hoa 16p lién két dé giam mat thong tin vao tin tic.
e Mach Reset

Mach reset hd trg nguoi dung khéi dong lai chuong trinh cua vi xtr ly. Module MH
ET LIVE esp32 minikit st dung dau vao dién ap thap ctia chan EN/CHIP_PU dé tit ngudn
cua chip véi dién ap 16n nhét 14 0.6V. So dd mach Reset ciia module duoc thiét lap nhu

hinh 3.13

VDD33
29
sSw4
ﬁ R3 A A220R(1%) [10K(1%) EN

Cc37 % } 1nF/50V(10%)

GND
Hinh 3.13: So' d6 mach reset ciia Module ESP32 MINIKIT

Dua vao so dd mach nhu hinh 3.13, ta thiét 1ap nut nhén reset cho thiét bj nhu hinh
3.14. ¢ day ta chi can ndi mot dau ctia nut nhan véi GND, dau con lai dua vao chan RST
ctia vi diéu khién ciing chinh 1a chan EN/CHIP PU. Khi nat nhdn BTN nhan, module ESP

s€ duoc reset.

BTN

GND
Hinh 3.14: Két noi nut nhan Reset cho thieét bi.
c.  Khoi bao hiéu
Khéi béo hiéu véi chirc nang chinh 14 thé hién trang thai két ndi giira ngudn dién véi

mach chinh thong qua trang thai sang va tat cua led. Khoi bao hiéu dugc thiét ké nhu hinh
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3.15 bao gom cong tac, dién trd va led voi thong sé nhu bang 3.2. O day, s dung Led do

dé hién thi, néu cong tic dong thi led sang 1én va nguoc lai.

GND
Hinh 3.15: So dé khoi bdo hiéu

Bang 3.2: Thong sb k§y thuat caa led do

Thong s6 Led do
bién ap 1.63V-2,03V

Dong dién <50mA

Cong suit 16n nhat 130mW

Pé led sang véi cudng d6 vira phai, ta tién hanh tinh toan va chon dién tré theo cong

thire (3.6).

R - Ve —l V ieo (3.6)
Dua vao bang 3.2 trén, chon di¢n 4p 2V va dong dién 10mA dé dam bao do sdng va
tudi tho cua led.Goi R 1a gia tri dién tré can tim. Dya vao cong thirc (3.6), ta co gia tri
dién tro R la:
3.7-2
0.01

R = =170(Q2), ta c6 thé chon dién tré R=220Q
d. Khdinguodn

Khoi nguon cung cap nang lugng va nudi dudng toan bo hé thong. Bé dugce chon

duoc ngudn phu hop, ta tinh toan cong suét cia cic thanh phan trong hé thng bao gdm:
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khéi cam bién, khéi vi xir 1y, khdi bao hiéu theo cong thire (3.7) va (3.8). Trong d6 U

(Volt) 1a hi¢u dién thé hoat dong, I (A) 1a dong hoat dong, P 1a cong suét hoat dong.
P=UxI=RxI? (3.7)
P=XP (3.8)

=1 i
e  Cong suit khoi cam bién
IC ADS1292R trong h¢ théng dugc chon hoat dong & di¢n &p U=3V, dong hoat dong
trung binh 1a 205uA. Tuy nhién ché d6 trén chua bao gém nang lugng tiéu thy cua bd
khuéch dai PGA voi dong dién SuA va b dao dong bén trong c6 cong suat 1a 30uW. Nha
san xuat dua ra cong suit cuc dai cho IC ADS1292R 13 740uW.

Trong module ADS1292R, IC YEO08 c6 chirc nang chuyén d6i muc logic véi hai Port
A va B.port A hoat dong & dién ap 3V vdi dong dién 0.06uA va port B hoat dong ¢ murc
dién ap 3.3V vé6i dong dién 4uA. Nhan thiy sy chénh léch 16n vé dong dién giita 2 port
nén nha san xuit da dua ra phuong 4n xem nhu dién ap IC 1a 3.3V, dong dién 13 SuA.

Déng thot dua ra cong suét cuc dai ctia IC YEO8 1a 33uW.

Goi Paps va P’aps 1a cong suat trung binh va cong sudt cuc dai cua Module

ADSI1292R, dya vao cong thire (3.7) va (3.8) trén, ta co:
Cong suét trung binh 1a: Paps = 3x(205+5)+30+3.3x5=670,5uW
Cong suat cuc dai 1a: P’aps=740+33=773uW

e  Cong suit khoi xir ly

Bo xur Iy st dung giao tiép SPI dé giao tiép véi module cam bién ADS1292R, trong
giao thirc nay sir dung 4 chan IO dé giao tiép va 3 chan IO dé diéu khién giao tiép SPI véi
dong ra cao nhat ciia ESP32 1a 40mA

Churc nang Bluetooth hoat dong & ché dd active va sy tiéu thu nang lugng & céc ché
d6 khac duoc mo ta nhu bang 3.3. Trong ché do Active bao gom cé truyén tin hiéu véi
dong 130mA va nhan tin hi¢u véi dong hoat dong 1a 95-100mA. Tuy nhién, trong qua
truyén lam viéc, chi hoat dong mot trong hai qua trinh truyén va nhén. Vi vay, dé dam béo
ning lugng cho qua trinh lam viéc, ta chon dong tiéu thu 16n nhét trong hai ché do la
130mA.
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Bang 3.3: Sy ti€u thu nang lugng cua cac ché d6 hoat dong

Ché d6 hoat dong Mo ta Dong tiéu thy
Active Truyén tin hiéu 130mA
(Bluetooth hoat dong) | Nhan tin hiéu 95mA-100mA

CPU hoat dong voi tdc d0 mac dinh

R0MHz. 20mA-31mA

Modem-sleep

Goi Prsp 12 cong suét trung binh voi dong hoat dong trung binh 1a 80mA, Pgsp 1a
cong suat cyc dai cua khoi xtr 1y dugce tinh tong cac ché d§ hoat dong cua bd xur 1y. Ap
dung cong thire (3.7) va (3.8) ta co:

Cong suit trung binh ctia ESP 13: Pesp = 3.3x80= 264mW

Cong suat cyc dai ciia ESP 1a: P’rsp = 3.3x(40x(4+3+1)+130+31)= 1217TmW
e  Cong suit khdi bao hiéu
Cong sqét khéi bao hiéu ba°1’ng cong suat cua 2led véi thong s6 nhu bang 3.2. g0i Pied 12
cong suat hoat dong cua khdi bao hi¢u, P’ieq 12 cOng suat cuc dai. Ap dung cong thic (7)
va (8) ta co:

Cong suit trung binh cua led 1a: Pieg = 3.7x10=37mW

Cong suit cyc dai cia led 1a: P’ea = 130+10x(3.7-2)=147mW
e Chon nguon cho mach dién tim

Cong suat cua h¢ thong chinh la tong cong suat cua cac thanh phan. Tong cong sut
trung binh 1a P va tong cong suat cuc dai la P’.

P = Papst+PEsptPleda = 301.7mW.
P’=P’ ApstP’gsptP’1ea = 1364.7 mW.

Vay nguon dugc chon co gid tri 16n hon hoac bang 1364.7mW dé hé thong hoat
dong.

Hé thong 1a thiét bi cam tay sir dung Pin, chon Pin Lipo véi dién ap 1a Us = 3.7V.
Dong x4 cua Pin dugc xac dinh theo cong thire (3.9).

P
I=— 3.9
| U | (3.9)
Trong do P 1a cong suat cuc dai tirc thoi, U 1a hi¢u dién thé hoat dong cua Pin. Tu

1364.7

cong thire (3.9) ta xac dinh dugc 7 = =368.8mA . Dé thiét bj hoat dong vai cong

suat t6i da nhung van dam bao ngudn cho thiét bi thi dong x4 t6i da ctia Pin phai 16n hon
368.8 mA.

Pin giéng nhu mot con tu, ¢ th(‘,yi gian nap dién va xa, tdc d6 sac va xa cta Pin tuong
ung v6i dung lugng goi la C-rate. Néu pin ¢6 dung lugng 1000 mAh véi dong xa 1C thi
twong ung véi dong xa 1000 mA, nhung voi dong xa 0.5C s€ cho ra dong xa 500 mA.
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Chon Pin sac LiPo 2000 mAh c6 dong xa t6i da 1C, dong xa tuong tmg 12 2000 mA, dap
ung tot yéu cau dong xa to1 da cta hé thong.

Q=Pxt=UxIxt (3.10)

Nang luong ti€u thu trung binh cua hé théng dugc tinh theo cong thirc (3.10). Nang
lugng cua Pin 1a Qs = UxIxt = 7400 mWh. H¢ thong c6 P =301.7mW va P’=1364.7 mW.
Do do, thot gian st dung thong thuong 1a t1 = 24.5 gio va thoi gian st dung it nhat 1a t2 =
5.4 gio.

bé nap nang lugng cho Pin, h¢ théng s€ dung mot mach sac. Pin ctua h¢ théng co tbe
d6 dong sac toi da 1C. Dién ap sac Pin LiPo khong qua 4.2V. Do d6 mach sac ciing phai
o toe do sac va dién ap sac tuong ung. dé dap ung diéu do ta st dung module mach sac
TP4056 nhu hinh 3.16 v6i cong sac micro USB. Trong mach c6 IC TP4056 nhu hinh
3.17 véi te do dong sac tdi da 1C va tu ngét khi dong sac dudi 1/10C. Dai dién ap sac tir
2.9 dén 4.2V, dién ap hoat dong 1a 5V.

reve1 [T \i [T]scE

proG2[] s [ T7]7CHRG

enp3[ ] E 2 [ T]65TOBY

veed [ = [ T]sBAT
Hinh 3.16:Module TP4056 Hinh 3.17: IC TP4056

Pin Lipo 1a loai pin dé hong néu bi sac dién ap qué cao, xa dong cao hodc dién ap hai
cuc dudi 2.4V. Do d6 can phai quan 1y sac va xa ctua mach. Trong module mach sach
TP4056 c6 bao vé nhu hinh 3.16 c6 IC DWO01A két hop véi mosfest FS8205A s& duoc ap
dung v6i chirc ning nay. Hinh 3.18 13 so dd nguyén 1y mach sac TP4056. Mach nay hai
led d6 va led xanh dé biéu thi trang thai hoat dong ctia mach la dang sac véi led do va da
sac déy 1a led xanh. Mach c¢6 dién tr¢ Rprog dé thay doi toc d6 sac. Pién tré nay co gia tri

tuong tng vo1 dong sac duogc liét ké & bang 3.4.
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Hinh 3.18: So @6 mach ciia module TP4056
Khi ¢6 cim ngudn sac, TP4056 cap ning luong. Hiéu dién thé gitta chan Bat va
GND la khoang 4.2V. O diéu kién thuong, chan CS giip DWOIA nhan biét c6 ngudn
sac.Sau d6 diéu khién cho chan OC va chan OD & muc cao, sac va xa Pin binh thuong.
Dong sac s€ di qua MOSFET OC va diode ki sinh cia OD, dong xa sé di qua MOSFET
OD va diode ki sinh OC. Luc dién dp sac qua cao, chan diéu khién sac Xuéng muc LOW,
lac ndy s& ngit sac cho Pin. Lic dong x4 cao hodc dién ap Pin thap hon 2.4V, chan diéu

khién xa OD s& xudng LOW va khong cho phép xa pin, ngit pin tam thoi.

Bang 3.4: Bang lién hé dong sac va dién tr¢

Rprog (k) | 10 5 4 3 2 1.6 1.5 1.33 1.2

Ibat (mA) | 130 | 250 | 300 400 580 690 780 900 | 1000

Ngoai ra, dé bao vé Pin va thiét bi hoat dong tdt hon, trén mach ung dung con co
NTC va cau phan 4p hai dién tro R1, R2. Khi nhiét do 1én qua cao hodc xudng qua thap thi
dén s& bao va ty dong ngit sac. Tuy nhién vi dé tiét kiém chi phi va 1am hé théng don gian

hon, phan nay khong can st dung.
e.  Thiét ké bd loc

Boi vi nhiéu tin hiéu thuong gy anh hudéng dén chat luong tin hiéu va tin hiéu dién
tim ciing khong ngoai 1&. Trong qua trinh do dién tim, céc tin hiéu thudng gip 1a nhiéu cao
tan va nhidu DC [27]. Nén ta can chon va thiét ké cac bo loc phu hop dé loai bo cac tin
hiéu nhiéu nay.
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Tin hiéu dién tim c6 théng tin can thiét trong khoang c6 tan sé fc nhé hon 40Hz véi
tan s 1y mau f& = 125 Hz. Vi thé, dé loai boé nhiéu cao tan ta sir dung bo loc thong thap.
O day ta chon bo loc FIR duge thiét ké bang phuong phap cira s6 (phan tich Fourier) [28]

bép ung ngd ra y[n] ctia bo loc ¢6 dang nhu phuong trinh (3.11) v6i ham truyén
h[n] & phwong trinh (3.12).

y[n] = Hn]* x|n] = :h[i]*x[n _i] 3.11)
Hn)=h, [n - )% wln] a=§ (3.12)

Trong do W[I’l] 14 ham cira s6 chiéu dai K-1 voi w[n] = W[K —n]; h,[n—a]co dang
nhu cong thuc (3.14).

Chon ctra s6 phtt hgp phai nho vao 4. d6 suy hao dai chan. Bang phuong phép tham
khéo tai liéu, chon cira sb Hamming voi w[n] nhu cong thuc (3.13)

~ 0.54—046xcos 22 :0<n <K
wln]= K

(3.13)
0; otherwise
1 —a)Q
hd[n_a]:M (3.14)
z(n—a)
Ao = Y (3.15)
/s
Ao = 207 (3.16)
K

Tir cong thic (3.16), ta tim ra gia tri bac K ciia bo loc. Aw 1a d6 rong dai chuyén tiép
ctia bo loc. Chon Aw twong ung Af = 2.6 Hz. Tur cong thuc (3.15) va cong thirc (3.16),
K~161. Thay fs =125 Hz, fc=40Hz K~161 vao cong thirc (3.12), sir dung Matlab dé
cho ra két qua cac hé sd cia bd loc thong thap.

Thanh phian DC dwoec loai bé bing bo loc Cascaded integrator—comb filter (CIC)
[29]. Thong qua bd loc nay, tin hiéu c6 dudng co sd bi dich chuyén trd vé mirc OV. Pap
ung ngo ra y[n] ctia bo loc CIC duoc thé hién & cong thire (3.17). Ham truyén cua bo loc

H [Z] trén mién Z c6 dang phwong trinh (3.18).

D-1

y[nsz[n k= y[n —1]+ x[n]- x[n - D] (3.17)

k=0

BO MON PIEN TU CONG NGHIEP - Y SINH 39



H[z]—ix(l_ZD) (3.18)
D il —z! ’ .
Bo loc CIC nay c6 D 1a do tré vi sai. Tham khao cac cac nghién ctru khoa hoc, chon
D=5 1a thich hop trong hé théng nay.
f. Tinh toan nhip tim
C6 rat nhiéu phuong phép tinh nhip tim duoc nghién ctru, tuy nhién ¢ dé tai nay, gia
tri nhip tim dugc tinh bang phuong phap Pan-Tompkins [30-31]. Dit liéu dién tim sau khi
dugc qua hai bg loc s€ dua vao qua trinh tinh toan. Tin hi€u qua céc budc tinh todn sau:

dao ham, 14y gia tri tuyét d6i, so sanh ngudng va cip nhat gia tri mai.

yln]=yln+1]-yln-1] (3.19)
Th = 0.7Max(y'[n]) (3.20)
HR =2 (3.21)

int erval

Dau tién, dir liéu s& duge tinh dao ham béc 1 theo cong thire (3.19). Hai mau duoc
chon 13 hai mau cach nhau hai khoang Ar. Céng thire (3.20) gitip ta tinh ngudng so sanh
béng dao ham béc . Néu 1an tinh dao ham tiép theo vuot ngudng trudce thi dugc tinh 1la maot

dinh. Thoi gian gitta hai dinh lién tiép, nhip tim HR s& dugc tinh theo cong thire (3.21).
g. Tinh to4n sai sb

DPé xac dinh két qua do duogc co6 du chinh xac va dd tin cdy thi ta s€ xac dinh béng
cac cong thire xac suat. Vi song dién tim c6 bac si hay nguoi c6 chuyén mon méi danh gia
dugc nén chung t6i quan tam dén sai sb cua gia tri nhip tim. Pé tinh sai s ta thuc hién
tinh toan theo cac cong thirc dudi day. Phuong sai cua mot b dit licu cho biét muc do
phan tan cua cac diém dir liéu. Phuong sai cang gan khong, cac diém dir liéu nhom lai gan
nhau. Cong thirc phuong sai mau nhu céng thire (3.22):

52 ZZ(x,.——x) (3.22)

n-—1
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Trong do6 x, dai di€n cho mot gid tri trong by dir li€u cua ta, cho ta biét can tinh
nhiing thong s6 theo sau cho ting gid tri x, rdi cong ching véi nhau, n 13 sé diém dir liéu
va x 1a gia tri trung binh ctia miu duoc tinh theo cdng thire (3.23).

X X, +..t X,

X =

(3.23)

n

h. Tinh toan sb dir liéu giri qua App

Tan s6 iy mau f, = 125Hz, kiéu dit liéu thu duge tir cam bién chiém 24bits mot dir
lidu, sau khi thu gon vé 16bits, dé tiét kiém va kich thudc nho nhét thi ta xuat kiéu di liéu
la ki€u char, tuong trng moi dir liéu chiém 8bits. Cong thuc tinh s6 dir li€u truyén dugc
trong mot gidy nhu cong thirc (3.24):

C

R, x8
Trong d6 C 1 dung lugng kénh hay bang thong, R, 1a téc do bit truyén din.

S6 dit liéu =N =

(3.24)

Bluetooth low energy cé toc do truyén 1Mbit/s, thong lwong 0,27Mbit/s. Nén s6 dit
liéu truyén la sap xi

N, = 0, 27;1000 3
Bluetooth classic c6 thong luong 0,7-2,1 Mbit/s, toc d6 truyén 1-3Mbit/s.
NBCIam’c = w = 262 Va’ NBClamcmln - w = 87

Vén @ tiét kiém ning luong van quan trong nhung quan trong hon van la dir licu
truyén du va dung, ta uu ti€n chon phuong thic truyén ndo vira c6 du thoi gian truyén va
dam bao dir liéu mat mat it nhat co thé, do d6 chung t6i chon chuan truyén Bluetooth HS
3.0.

3.2.3 So' d6 nguyén Iy ciia mach

So db nguyén Iy mach dién tim duoc két ndi nhu hinh 3.19. Khéi cam bién (1) ¢6 IC
chinh 1a ADS1292R va IC chuyén dbi dién ap murc logic dé giao tiép véi vi diéu khién.
Truyén dit liéu véi vi diéu khién thong qua giao thirc SPI. Giao thirc ndy sir dung cac chan:
MISO, MOSI, SCL, CS. Cac chan START, DRDY, PWDN/RESET la céc chan chirc nang
dé diéu khién IC va bao sy kién truyén nhan dit lidu.

BO MON PIEN TU CONG NGHIEP - Y SINH 41



| 1 i i 2 !
| ECG SENSOR | | MICRO CONTROLER 1
: ax fe— - 201) psr J0OUUARTO. TXD |2
L O——=p1 RS 1/UA] XD
! GPIO? fa— RST H}: AWADCYSVPI036 NS 8 S ——
I GPIOI el — —«E DO1026 1022/12C0: SCL/D1 j;:%fnnl} o
——d> RA SCK fxh DS/IO18/SCK 1021/12C0: SDA/D? d?;*ém\
— LA MISO 4 D6I0IIMISO I017/D3 =5——
—pP RL MOsI D71023/MOST 1016D4 F5 e e iy
cs fat R %] DS/0S/CSO G 5 r W Boc
! DRDY fab——7r —_— 33 SV s o 1
1 START [ab—— 0 et —i TCKO13 101570 K2 1 , POWER
| PWDN/RESET reop——r~ "DVRESET iyl sp3to10varT: RXD 107500 H | S0 !
VDD [o— 1 N 3 !
— 4 1
| MODULEADSIZOR _ _ | il aoHe 1 !
i o e —‘-" NC 1027 5 | +
E e —pH SVN/ADCMI039 I025/DACO = | |
; FOREL S ok 1035/ADC1 1032 57 o ]
1 L&s 1 v —¥ Jo32 [ | =
Vm+  OUT+ p5—""" POWER 1033 OV (= | = 1
1 BAT+ (— 1 :E 1034/ADCO 104PWAM 2 b LR = = - =
. BAT- (— 2 —4 1o14mMs I00PWM 1 =k
| r Vi  OUT- j_l PO 2000mAb  —H NC IOYPWM OLEDO s
b i %] SD2IO0YUARTI-TXD I08/5D1
:T 12800 — 5 evmron I06/CLE l—”
Io:n GND| I 1
o SR e s ! 1 1 t =
| S
| MHET LIVE MINIKIT ESP33 1
s s s i o e o i |

Hinh 3.19: So d6 nguyén Iy mach dién tim
(1)khéi cam bién, (hoi xit Iy hiéu, (3) khoi bdo hiéu, (4)khéi nguon
Khéi vi xir Iy (2) ¢6 vai tro nhén, x Iy,truyén tin hiéu va giao tiép véi ngoai vi Giao
thirc SPI trén ESP32 GPIO 05, GPIO17, GPIO18, GPIO19, GPIO21, GP1I022, GPIO23 dé
giao tiép va diéu khién v6i ADS1292R.

Khéi bao hiéu (3) st dung led do dé hién tri trang thai bat tat nguén.Khi nguon duoc

két ndi voi mach chinh thi led d6 sang 1én va nguoc lai.

Khéi (4) 1a khdi ngudn, cung cdp ning lwong chinh cho toan mach. Str dung ngudn
sac voi module TP4056 c6 chitc nang tu ngit néu dong sac thap hodc ty ngat dong xa khi
dién 4p pin thap. Pin luu trit ning luong 14 loai Lipo c6 dién ap hoat dong binh thuong 1a

3.7V va dung lugng 2000 mAh.
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Chuong 4. THI CONG HE THONG

4.1 GIOI THIEU

O chuong 3, ta d3 tinh toan va thiét ké cho cac khdi chirc ning khac nhau. Tiép theo,
ta 1ap danh sach linh kién va thi cong hé thong. Trong chuong ndy, mo ta cac budc thi
cong phén cung va phén mém cua hé théng bao gém: thiét ké PCB, thi cong mach, lap
trinh hé théng, 1ap trinh ing dung dién thoai, diéu khién va kiém tra 15i. T4t ca s& duoc

trinh bay chi tiét trong cac phan dudi day.
4.2 THI CONG HE THONG

4.2.1 Thi cong bo mach
a.  Thiét ké PCB

Mach in 13 nén tang dé thi cong mach, thiét ké mach in hop 1y s& gitp cho hé thong
hoat dong 6n dinh va bo mach dugc thim my. So dd mach do tin hiéu dién tim cho tré em
dudi 12 thang tudi twong ddi don gian nén chi can thiét ké mach trén mot 16p. St dung
phan mém Altium, ching toi tién hanh thiét ké so d6 mach in 16p dudi ciia bo dong

(bottom layer) nhu hinh 4.1.

0000000000
Ooooc000000

0000000000
goo00000000

Hinh 4.1: So d6 mach in
Ngoai hd trg 2D, phan mém con hd trg xem mo hinh 3D dé nguoi sir dung quan sat
tryc quan va sinh dong hon, nhd dé gitp viéc gan linh kién vao bo dong khong bi sai

chiéu. Trong hinh 4.2 14 m6 hinh 3D phan b linh kién trén Bo mach. Sap xép tir phai
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sang trai lan luot 1a 1a cac module ADS1292R, MT ET LIVE ESP32 MINIKIT, mach sac

pin TP4056 véi cong sac micro USB, & phia trén bén trai 1a kh6i bao hiéu voi deén led va

dién tré. Cac gidc-cdm & cac vi tri (1), (2) va (3) trong hinh 4.2 1an lugt dung dé két ndi

v6i1 pin Lipo, cong tdc nguodn va nat nhan reset. Tat ca cac linh kién va module dugc thiét

ké gbi gon trong dién tich 39x 110mm.

Hinh 4.2: M6 hinh 3D cua PCB

Tur thiét ké trén, cac linh kién dugc chon s& duoc liét ké trong bang 4.1.

Béang 4.1: Danh séch céc linh kién

STT Tén linh kién Gia tri ll:;’?lg
1 MHET LIVE ESP32 MINI KIT 3.3V 1
2 ADS1292R 3.3V 1
3 TP4056 4.2V-1A 1
4 Led 1.67-2.03V 1
5 Button 1
6 Switch 1
7 Contact 3
8 Battery 3.7V-2000mAh 1
9 Male header 2.54mm 6
10 Female header 2.54mm 5
11 Jack 3.5 1
12 bién tro 220 Ohm 1
13 Bus céi header 2 pin 3
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b. Thi cong mach in

Sau khi d3 thiét ké PCB xong, ching t6i tiép tuc thi cong mach in véi cac bude sau:
Budre 1: In mach-in ra gidy

Pay 1a budc khdi dau quan trong cho viéc thi cong mach in. Vi mach in dién tir c6

dic thu riéng, néu dung sai myc va gidy in s& gy anh huong xau trong qua trinh thi céng
nhu kho 01 mach, myc in khong bam hodc bam khong déu. Vi vay ta can chon loai giéy n
mach va myc in mach chuyén dung la giﬁiy chiu nhiét va myc in nhié¢t. Hi¢n nay, hau hét
cac ctra hang budn ban linh kién dién tr va cac ctra hang photo in 4n déu c6 dich vu in

mach. In mach in 1én gidy cta dé tai nay nhu hinh 4.3.

Hinh 4.3: So d6 mach in dwoc in trén gidy A4

Buée 2: Ui mach in 1én bo dong

Sau khi d4 in mach ra gidy, ta tién hanh Gi mach 1én bo ddng bang ban i (ban 13).
Trudce hét, ta ¢d dinh mat gidy in c6 phan muc in 1én bo dong véi kich thudce cit sin va
tién hanh gia nhiét dé myc in bam 1én 16p dong ctia bo dong.

Trong qua trinh Ui mach, can thuc hién trén mat phéng ran chic, gia nhiét déu khép
bo dong va dung luc vira phéi trong trong toan bo qua trinh G mach. Piac biét 1a 1am sach
mat déng ctia bo trude khi ¢d dinh va gia nhiét. biéu do sé gitip cho muc in dugc bam déu

trén bo dong. Tuy theo kich thudc ctia mach ma tiéu ton thoi gian Gi mach khac nhau.

Hinh 4.4: Mach in sau khi ti
Khi d3 ui xong, ta tién hanh boc 16p gidy in va s& c6 dugc bo mach nhu hinh 4.4.
Sau khi boc 16p gidy in, 16p muc in céc chi tiét trong mach cé thé bi bong troc. Tuy theo
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muc do bi hu hai ma ta xtr 1y, néu muc in bi mét qua nhiéu, thi ta tién hanh lam lai tur dau.
Néu muyc in mét it thi ta ¢ thédfmg bat v& mach dé do lai cac vét muc cua duong mach bi
mt.
Bwéc 3: Rira mach

Sau khi hoan thanh viéc in mach, ta tién hanh rira mach véi cac dung dich an mon
ddng nhu axit hodc ciac mudi kim loai. O day ta chon mudi sat III clorua (FeCls) c¢6 san
trén thi truong va kha an toan vi trong qud trinh rra mach thi phan tng dn mon hoa hoc
sinh ra mudi séc II clorua (FeCly) va dong II clorua (CuCls). Sau d6 ta dugc bo mach nhur

hinh 4.5.

Hinh 4.5: Bo dong sau khi riva mach

4.2.2 Lap rap va kiém tra

Sau khi d3 hoan thanh cac budc ctia phan thi cong mach in, ta tiép tuc lip rap cac
linh kién va module 1én bo ddng dé hoan thién bo mach. Sau khi lip rap xong, ta tién hanh
kiém tra hoat dong cua mach da ding so voi cac myc ti€u thiét ké hay chua. Chi tiét s&
dugc mo ta nhu dudi day.
a. Lip rap

Trude khi lap rap cac linh kién, chiing t6i tién hanh khoan 13 cac chan linh kién. Tuy

vao kich thudc cac chan cam ma ta sir dung cac miii khoan véi kich thuée khac nhau.

U S S SR N L N

=3 =
e

Hinh 4.6: Bo mach chinh
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Tiép theo ta tién hanh lap rap céac linh kién va module 1én bo déng va han chan linh
kién. Dé thuan tién cho viéc lép rdp va han chan linh kién, ta lép, han cac linh kién c6 kich
thudc va chiéu cao tir nhd dén 16n. Sau khi hoan thanh, ta dugc bo mach nhu hinh 4.6.

Tiép theo ta lip cac gidc ndi cua cong tac ngudn, niit nhan reset va pin vao bo mach
chinh. Ta s& duoc mach hoan chinh nhu hinh 4.7. Bo mach gdm 4 phan chinh dugc lip
vao nhau dugc chil thich bang cac s6. S6 (1) mach sac, (2) pin, (3) module MH-ET ESP32

Minikit, (4) module cam bién dién tim.

Hinh 4.7: Bo mach hoan chinh

b. Tién hanh kiém tra

Sau khi thi cong mach va lép rap cac linh kién va module lén bo mach, ta tiép tuc
kiém tra hoat dong cua mach da dang so véi muc dich chua. Trudce hét ta kiém tra kiém tra
két ndi ngudén. Nhu hinh 4.8, khi ta bat cong tic ngudn thi dén led bao hiéu sang 1én.
Pong thoi, dén bao da c6 nguodn cia module cam bién dién tim va ESP ciing sang 1én. Nhu

vay la khdi nguén da hoat dong 6n dinh.

. )&i:'-‘

Hinh 4.8: Bdt céng tic nguon, den led sdng
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Sau khi kiém tra khoi nguon, tiép dén ta kiém tra két ndi ctia cam bién dién tim. O
phan kiém tra nay, ta két n61 v&1 may phat tin hiéu dién tim véi module cam bién thong
qua giac cam nhu hinh 4.9. V§i code mau tir thu vién cta cam bién, qua mdt so bo loc,

ching to1 hién thi duoc tin hiéu dién tim trén man hinh may tinh nhu hinh 4.9, diéu nay

cho théy khdi cam bién di hoat dong dung theo muc dich dé ra.

Hinh 4.9: L cfy tin hidu dién tim Hinh 4.10: Két noi bluetooth

Sau kiém tra chtc ning thu tin hiéu cua khéi cam bién, tiép dén ta kiém tra chuc
ning Bluetooth cta vi diéu khién. sau khi bat két ndi va phat tin hiéu dién tim bang
Bluetooth, ta str dung phén mém Serial Bluetooth hd trg cho dién thoai Android dé kiém
tra. Trén hinh 4.10a, ta théy phén mém di nhan dugce tin hiéu dién tim gt 1én tor vi diéu
khién.

Pé kiém chimg, ta so sanh véi tin hiéu dién tim guri 1én tir vi diéu khién dugc hién thi
trén man hinh ctia may tinh bang phan mém Arduino IDE nhu hinh 4.10b. Két qué ca tin
hiéu truyén truyén va nhan trung khép véi nhau. Nhu vay, chirc ning bluetooth ctia mach
hoat dong on.

Cudi cung, ta kiém tra chtc ning sac pin cia mach. Sau khi dua dau vao 5V-2A (1)

vao module TP4056 thong qua cong Micro USB, dén led do (2) sang 1én nhu hinh 4.11
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chirng t6 mach sac hoat dong, sau khi sac dﬁy thi dén xanh sang 1én. Tuy nhién dén bao

hiéu sac kha bé nén ta hoi khé quan sat.

Hinh 4.11: Két noi cdp sac voi mach sac pin
4.3 PONG GOI MO HINH

Sau khi da thi cong va kiém tra mach, ching toi tién hanh dong g6i mé hinh. Vi d6i
tugng hudng t6i 13 tré em dudi 12 thang tudi, nén thiét bi phai nhé gon dé tién cam tay. Ta
tién hanh thiét ké mo hinh va déng goi sao cho pht hop nhat dé thuan tién trong viéc do
dién tim, dic biét 1a v6i d6i tuong tré em. Cac thanh phan can dong goi 1a mach chinh, nut
nhan, cong tic va pin.

Trong md hinh thiét bi do dién tim cho tré em dudi 12 thang tudi, nat nhan reset va
cong tat nguon s& dugc gin nho ra bén ngoai vo hdp, pin va mach chinh s& duoc dong goi
bén trong. Dé thuan tién cho viéc sir dung va cac thao tac khi sit dung trong qua trinh do
dién tim thi mét dién cuc s& dugc ndi truc tiép voil phén hop chinh, dién cuc con lai s€ lam
r0i va nbi day. Nam tay ctia mot nguoi binh thudng dai khoang 16 cm nén chu vi cta khi
hop chung t6i thiét ké sdp xi 16cm cho vira tim tay cAm nguoi do dién tim.

Bang 4.2: Kich thudc cac phan can dong goi

Thanh phan Dai Rong/ban kinh Cao
Mach chinh 110 mm 39 mm 22 mm
Pin 52 mm 34 mm 9.5 mm
Nt nhan R=4.85 mm 26 mm
Cong tic 13.5 mm 9 mm
Led don 38 mm 5.8 mm 38 mm
bién cuc 50 mm 38 mm 2 mm
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Véi kich thuéce cac thanh phan can dong goi nhu bang 4.1, dé dap tng cac yéu cau
trén, mo hinh s& dugc thiét ké v6i kich thudc 180x55x42 mm ké ca nip hop. Chi tiét
dugc thé hién trong ban v& khdi hop chinh nhu hinh 4.12. Ban vé nay thé hién cac cac mit
hinh chiéu cua hop chinh. O day ta thiy c6 mot phan hop bi khuyet day 1a vi tri cua dién
cuc roi voi kich thude 50x27.5x42 mm bao gdm ca phan nip dién cuc.

180

Hinh 4.13: Vi tri dat pin

Trong thiét ké nay, pin dugc dong goi ¢ dudi cung, duoc c¢b dinh boi bén try xung
quanh nhu hinh 4.13 ¢ trén, vi pin la vat mang dién d& nhiéu dién, dé chay nd nén duoc

dat xa phan dién cuc va dat c6 dinh bén dudi.

Hinh 4.14: Vi tri ldp cdc thanh phan
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Trong hinh 4.14 thé hién chi tiét cac vi tri dong goi cua tat ca cac thanh phan. Phia
trén pin (1) la bo mach chinh (3) dugc dit sat mép canh trai cia mo hinh. Ly do dét bo
mach chinh nhu thé 1a vi dau cip Micro USB (5) dung dé sac pin cia mach chinh nim
mép bén trai cua mach. Cudi cing 13 nat nhan reset (2) va cong tic ngudn (4) duoc dat &
canh bén trai ciia md hinh dé thuan tién trong qua trinh st dung. Céc thir tu (1), (2), (3), va
(4) 1a thir tu 1p cac thanh phan vao trong hop chinh, va khi tho ra thi ta thuc hién ngugc
lai

Sau khi hoan thanh viéc lép rap cac vi tri, ta dugc mo hinh 3D nhu hinh 4.15. Tai
hinh nay thé hién cac hudng nhin khac nhau dé thay toan dién mé hinh san pham. Mo hinh
chinh (1) va dién cuc 10i (2) duge cb dinh véi nhau bang hai nam cham (3) ban kinh 1mm
va cao 2mm. Led bao hi¢u dugc dua ra tai vi tri (4) nhu hinh 4.15. Véi cAu trac thuon dai,
vira nim tay s€ thudn tién cho nguoi do dién tim khi cAm. Luc thuc hién do, dién cuc
huéng xudng dudi, dén va cong tic & mit huéng 1én, gitp ngudi dung quan sat duge tinh
trang pin dién thoai, tinh trang mach c6 dang cim dién hay khong. Nguoi dung ciing ¢o

thé d& dang bim nut dimg khi muén do dién tim sém hon.

Hinh 4.15: Mo hinh téng quan 3D cua thiét bi do dién tim
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M0 hinh 3D s€ duoc hién thuc hoa béng may in 3D. Sau khi in xong ta dugc mo hinh
thue té cua thiét bi nhu hinh 4.16. Gom hop chinh (1), ndp hop chinh (2), dién cuc phu
hay hop phu (3) va nap dién cuc phu (4).

Sau khi lap rap thi cac mdi lién két khé tét, nap hop 16n day khit voi phan hop chinh,
2 phan nay s& duoc c¢b dinh véi nhau bang ¢ vit. Phan nip hop nho day khit v4i phan hop
nhé chtra dién cuc. Bon hinh tru trén hop nho chtra vira khit bdn cuc nam cham, giup lién

két hai hop chinh va hop phu lai véi nhau.

Hinh 4.16: M6 hinh hép thuece té
4.4 LAP TRINH VI PIEU KHIEN

Sau khi hoan thanh phan ctmg ctia mo hinh thiét bi do dién tim cho tré em dudi 12

thang tudi va thiét ké giao dién ung dung cho dién thoai, ta tiép tuc dén phén 1ap trinh cho
hé thong. Trong dé tai nay, hé thong duoc 1ap trinh cho vi diéu khién trong mach chinh dé
thu va phat dit liéu. Pong thoi, 1ap trinh app dién thoai dé nhan va hién thi cic song dién

tim va gi tri nhip tim. T4t ca s& dugc thé hién chi tiét qua cac phan dudi day.

4.4.1 Lwu @ giai thuat
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Thiét bi phai duoc két nbi Bluetooth dé phat dit licu. Dit liéu ndy gom c6 hai thanh
phan 14 tin hiéu dién tim dugc 13y tir module cam bién thong qua giao thirc SPI va lay gia

tri nhip tim. Cac luu d6 dudi day s& mo ta cac qua trinh do.

Khaoi tao thu vién
va cac bién

/ > Lay tin hiéu dién tim

v Dong gdi va phat dit liéu

Thiét 1ap ban diu
|

Hinh 4.17: Lwu do khoi chinh ciia hé thong

Luu d6 thuat toan chinh ctia hé théng duoc mé ta nhu hinh 4.17. Trong luu dd nay
gom cac khbi khai bao, thiét 1ap ban dau va cic chuong trinh con 1y tin hiéu dién tim,
chuong trinh con dong gbi va phat dit liéu. Khi bat dau chuong trinh, ta khai bao thu vién
va khai tao cac bién can thiét cho chuong trinh. Tiép theo ta thuc hién céac cai dit ban dau
dé giao tiép v&i module cam bién dién tim va dic biét 1a khai dong chuc nang Bluetooth
ctia vi diéu khién. Sau khi d3 khoi tao ban dau xong, chuong trinh tién hanh 1y tin hiéu
dién tim tir cam bién dé xir 1y, sau d6 dong goi dir liéu va phat di bang Bluetooth, ca hai s&
dugc thyc thi trong chuong trinh con. Ctr nhu thé, chuong trinh chinh cur 13p di 1ap lai mai

cho dén khi tit nguon cia thiét bi.

Hinh 4.18. Chuwong trinh con ldy tin hiéu dién tim va xi 1y tin hiéu
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Tiép theo 1a chuong trinh con lay tin hiéu dién tim nhu hinh 4.18. Ngoai viéc thu tin
hiéu va xir Iy, chuong trinh con ¢6 ca tinh gia tri nhip tim. Trudc tién, vi diéu khién tién
hanh kiém tra tin hiéu sin sang tir module cam bién, néu Read=0 14 c6 tin hiéu sin sang thi
tiép tuc thuc hién chuong trinh, nguoc lai Ready khac 0 thi khoat khoi chuong trinh.

Sau khi da xtr Iy xong tin hiéu, ta tién hanh kiém tra gia tri bién trang thai status.
Néu gia tri status=0 thi chuong trinh bat dau tao mot chudi cac tin hiéu dién tim rdi két
thic chuong trinh con 14y tin hiéu, thi thoat khoi chwong trinh. Trudc khi tao chudi tin
hiéu dién tim, chuong trinh tién hanh kiém tra d6 dai cua chudi tin hiéu. néu chudi da dat
d6 dai mong mudn thi gin bién Status=1 rdi thoat khoi chuong trinh. néu chua dat thi tiép
tuc tao chudi tin hiéu.

Trong qua trinh xur 1y tin hi€u, chuong trinh thuc hi¢n tuan tu viéc loc nhiéu tin hiéu
roi tinh nhip tim. Qua trinh loc tin hi€u gom c¢6 loc thanh phan DC va loc thong thap. Nhip
tim s€ duogc tinh theo cac cong thirc cia phuong phap Pan-Tompkins.

Cudi cung 13 chuong trinh dong goéi va phat dit liéu nhu lvu db hinh 4.19. Pua vao
chuong trinh 13 bién Status va chudi tin hiéu dién tim. Néu gia tri bién Status bang 0 thi
thoat khoai chuong trinh. Nguoc lai, gia tri bién Status gia tri bang 1 thi ta dong g6i chudi
dtr liéu gém tin hi¢u dién tim va gia tri nhip tim thanh mdt chudi dir liéu, sau d6 gan bién
Status bang 0. Cudi cung vi diéu khién phat dir lidu di bang Bluetooth va két thiic chuong

trinh.
Dong goiva
Phat dir lidéu

\ Dong goiva
R —»| phat dit liéu
/ Status =1 / Fiadoe 8
b

Hinh 4.19: Luu do chiwong trinh con dong géi va truyén tin hiéu

4.4.2 Phin mém lap trinh cho vi diéu khién

Pé 1ap trinh cho module MHET LIVE ESP32 MINIKIT ta st dung phdn mém
Arduino IDE. Pay 1a mdt chuong trinh soan thdo code chay trén may tinh ca nhan, dugc
viét trén nén tang cia java v4i tmg dung da nén tang. Cac chuong trinh cta Arduino IDE

duoc viét bang ngdn ngit 1ap trinh C/C++. Ban than phin mém di duoc tich hop nhiéu thu
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vién dé ho trg lap trinh céc vi diéu khién, tuy nhién co thé thém vao thu vién cia cac
module khac tuy theo muc dich sir dung.

Pé s dung phan mém ndy, trudc tién ta cin tai va cai dat no tai trang chu
Arduino.cc nhu hinh 4.20 v6i phan khung vién d6 (1) 1a duong link truy tdp vao phan
download va phan vién d6 (2) 1a cac phién ban dit cho ting hé diéu hanh khac nhau. Ta

chon mot phién ban phu hop, tai vé va cai dat.

&« C ) @& arduino.cc a o ¢ |
N @ Pingnhap @ Traciuthongtinth.. @ Ln) » | | Other bookmarks

(©.0] Q @ sienin =

Download the Arduino IDE

Windows installer, for Windows 7 and

up
Windows zip file for non admin Install

ARDUINO 1.8.12 =
Ayt Windows app Requires Win 21 or 10
Get 5

Mac 05 X 1010 or newer

Linux 32 bits
Linux 64 bits
Linux AaM 32 bits
Linux ARM 64 bits

Release Notes

Source Code
Checksums (shas12) 2

1 #include <ESP8266WiFi.h>

Z #include <WiFiUdp.h>

4 #include <adsl292r.h>
5 #include <SPI.h>

—

& char *ptr2=0;
$ //IPAddress ip(192, 168, 137, 100); //set static ip, 100 cho espl, 111 cho es §
10 1PAddress ip(192, 1é8, 137, 111): //set static ip, 100 cho espl, 111 cho esp2 H
11 IPAddress gateway(192, 168, 137, 1); //set getteway
12 IPAddress subnet (255, 255, 255, 0);//set subnet

' Udp;

ver ESPserver(80);//Service Port

#define ecg pin AD :
#define LED DO // Led in NodeMCU at nin GPIOLlE (DO). :
<

NodehlEU 1.0 (ESP-12E hoadule) on COM4.

Hinh 4.21: Cia s6 lam viéc cia Arduino IDE
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Sau khi cai dat, ta tién hanh mé phian mém s& dugc cira so chuong trinh véi cac
thanh bang chon (1), thanh cong cu (2), vung code editor (3) va vung thong bao trang
thai(4) nhu hinh 4.21. Thanh ban chon gdom cac chon lya nhu: File, Edit, Sketch, Tool va
Help. Céac chirc ning hoat dong cua phdn mém déu chira trong cic muc cia bang nay.
Thanh cong cu chtra : Bién dich, nap, new, open, save. Pay la cac chic ndng chinh thuong
xuyén str dung ctia chuwong trinh. Ving Code editor ding dé soan thao chuong trinh bang
cac ma 1énh, cudi cung 1a ving thong bao trang thai dung dé hién thi trang thai cua chuong
trinh hoat dong nhu nap, bién dich, hién thi 13i.

Settings  Network

Sketchbook location:

Cusersiminhduc\Documents\Arduing

Browse
Editor language: System Default « | (requires restart of Arduina)
Editor font size: 12
Interface scale: Automatic | 100 = % (requires restart of Arduina)
Theme: Default theme «- | (reguires restart of Arduino)
Show verbose output during: [ | compilation [] upload
Compiler warnings: MNone
Display line numbers Enable Code Folding
Verify code after upload [ use external editor
Check for updates on startup Save when verifying or uploading
[[] Use aecessibility features
Additional Boards Manager URLs: | https: [/dl.espressif.com/dl/package_esp32_index.json |
ore preferences can be edited directly in the file
CiWsers'minhduc\AppData'Local Arduino 15\preferences, bt
oK Cancel

Hinh 4.22: Thém dwong dan khi ldp trinh cho ESP32

D¢ 1ap trinh véi module module MHET LIVE ESP32 MINIKIT, ta tién hanh lién két
duong dan bang cach vao “File\Preferent\Addition Board Manager URLs” va dién vao
duong link “https://dl.espressif.com/dl/package esp32 index.json” nhu hinh 4.22. Sau do
vao “Tool/Board/Board Manager” g6 ESP32 va cai dat nhu hinh 4.23.
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9 Boards Manager x

Type Al « | lesp3Z

esp32 by Espressif Systems version 1.0.4 INSTALLED ~
Boards included in this package:

ESP32 Dev Module, WEMOS LoLin32, WEMOS D1 MINI ESP32.

More Info

Select version Install Remove

Hinh 4.23: Cai dat Board ESP32

Tiép theo, ta thém thu vién cho arduino v&i mot trong hai cach. Cach 1 1a vao
“Sketch/ Include Library/Manager Library”, nhap tén thu vién, chon thu vién phu hop va
nhdn Install. Cach 2 1a thém vao thu muc thu vién O duong dan
“C:\Users\<NAME>\Documents\Arduino\libraries” va copy thu vién vao d6 nhu hinh

4.24. Trong d6 <NAME> la tén cua may tinh ca nhan cua ban.

I+ = | libraries - | *
Home Share View 0
) 1 1 4 ocut - 5 +  FHselectall
EE] o Movetor I Delete ~ oy e o
= = w- Copy path - 2l e i' Select none
Pinto Quick Copy Paste Il itor = New Properties 5
access F| Paste shortcut & Copy to _ﬁRename folder - 05 Invert selection
Clipboard Organize Mew Open Select
“— A » This PC » Documents » Arduino » libraries v D Search libraries 2
%
[ This PC * [0 Mame Date modified Type Siz
3D Obijects arduino-esp32-master File folder
s j P
I Desktop libraries File folder
= Documents Protocentral_ADS1292R File folder
é = T |=| readme.txt Text Document
ownloads
J\. Music W 2
4items 1 itemn selected 2| [

Hinh 4.24: Thém thw vién can thiét cho Arduino IED

Sau khi da cai dat phén mém va céac thu vién can thiét, dé soan thao chuong trinh,
dau tién vao “File\New” hodc nhian New & thanh cong cu dé tao mot Sketch. Soan thao
chuong trinh & phén Code editor. Bé luu chuong trinh, chon “File/Save” hodc nut Luu
trén thanh cong cu, dién tén va thu muc luu dé luu lai. Sau khi soan thao xong thi chon
“Sketch\Compile” hodc nit Bién dich & thanh cong cu dé bién dich. Sau d6 vao
“Tool\Port\” va chon céng COM di két ndi v6i vi diéu khién. Tién hanh nhin

“Sketch\Upload” hodc nat nap ¢ thanh cong cu dé nap code vao vi diéu khién.
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4.5 LAP TRINH UNG DUNG PIEN THOAI
4.5.1 Luu d6 vng dung

Pé co6 mot thiét bi do dién tim hoan chinh, ngoai viéc thiét ké phan cimg, 1ap
trinh cho hé thdng thi 14p trinh tmg dung cho dién thoai cling 1a mot phan khong thé
thiéu & dé tai nay. Dé co thé chay tmg dung nay thi yéu cu dién thoai phai 1a dién
thoai cam ung chay hé diéu hanh Android, c6 hd tro chuin giao tiép Bluetooth it
nhat 13 phién ban Bluetooth HS 3.0. Ung dung nay s& nhan dit liéu tir bo xur 1y trung

tam sau d6 hién thi 1én man hinh dién thoai.

Binh nghia va v
khdi tao cac bién Nhép thodng tin
v

2

Lay dir liéu, v& va lvu

v

Thiét l4p ban déu

Hinh 4.25: Luu dé giai thudt chinh cho ung dung dién thoai

Luu db gidi thuat chinh ctia itmg dung dién thoai android duoc thé hién & hinh
4. Bit ddu mé tng dung thi mg dung s& dinh nghia, khoi tao cac bién can thiét cho
tmg dung, thiét 1ap mot sé quyén ban dau. Sau d6 nguoi st dung dang nhap vao ung
dung, bt ddu nhap thong tin can thiét ciia bénh nhéan. Tiép theo nguoi ding co thé
v& dir liéu cii dd luu hodc 13y dit liéu dién tim truc tiép tir bo xur Iy trung tam, vé& dix
liéu nhan duoc 1én man hinh dién thoai va luu lai két qua cli néu can. St dung xong
thi ta ¢6 thé thoat ing dung.

Trong luu dd nay thi c6 ba chuong trinh con 1a ding nhap, nhap thong tin va
tai dir liéu da luwu, 1dy dir liéu, v& va luu. Chi tiét ciia cac luu @6 duoc thé hién nhu

Sau:
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Déng nhap

b

én dung
Mat khau ding2~>

b

Hinh 4.26: Luru d6 chirong trinh con dang nhdp

Sau khi ding nhdp xong thi chuwong trinh s& hién ra chd dé nhap thong tin bénh
nhan, sau khi nhap thong tin bénh nhan xong thi ta bAm nat “Luu thong tin” dé luu
lai thong tin bénh nhin va qua screen tiép theo. Néu nguoi sir dung bam sai tén thi
6 thé bAm nat “Tao méi” dé xéa hét dit lidu da luu, dé)ng thoi cling s€ x6a thong tin
hién thi trén man hinh dién thoai. Néu nguoi dung bam nut “Quay lai” hay nut
“back” mac dinh cua dién thoai thi rng dung sé xo6a thong tin va quay lai Screen
dang nhap thu 1.

([ Lwuthéngtin )

i
el

e
L

¥

Nh&p thong tin

Nh&n nit
“Quay lai”

hén nut “Lud
théng tin”

T D
—5 @ Xoathdng tin Xoa thdng tin

T

¥ v ¥

Xoa dir liéu hién thi tré
Luwu thdng tin e u:eu |t‘an B Quay lai Screenl
mang hinh
< h 4
Y
Kétthic

Hinh 4.27: Luwu do chuwong trinh con Luu théng tin
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Sau khi luu thong tin bénh nhan xong, & screen thir 3, cling 1a screen quan
trong nhat vi & day song dién tim ctia bénh nhan s& duoc thé hién tryc tiép 1én man
hinh twong ty nhu may do dién tim that. O Screen3 ngudi dung co thé chon ché do

v€ truc ti€p hodc v€ lai dir li€u da luu trude do.

Thong tin bénh nhan nhu ma s6 dinh danh (ID) bénh nhan, ho va tén, ) dién
thoai, gi6i tinh hay ghi chu (néu c6) dd dugc luu & Screen2 s& duogc hién thi trén
Screen3. O Screen3 nay khi ta nhan nat “Vé tryc tiép” hay nut “Vé& lai” thi dién
thoai s& thuc hién tiép theo chuong trinh con twong tng. Khi nhin nit “Quay lai”,
tmg dung s& trd vé Screen2 va cho phép ngudi dung thay doi thong tin bénh nhan

hay lam céc tac vu khac.

Hién thi thong tin bénh
nhan

VE lai Quay lai Screen2

Y ]

Hinh 4.28: Liru d6 chicong trinh con Screen3
O Screen3 ndy c6 hai chuong trinh con 13 v& truc tiép va vé lai. Pat TT V&
bang 0 hodc 1 twong tmg véi luc vé truc tiép 14 0, v& lai tir file dién tim d3 luu 1a 1.

Sau day chung toi xin trinh by chwong trinh v& truc tiép.
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Ung dung dién thoai giao tiép v6i bd diéu khién trung tdm bang giao thirc
Bluetooth, khi man hinh Screen3 vira mé 1én thi Gmg dung s& yéu cau bat Bluetooth.
Nguoi dung phai bat va két ndi dung véi thiét bi Bluetooth phan cing thi cac tac vu
hién thi dién tim tryc tiép mdi dugc thyc hién. Dir liéu dién tim do dugc tir cam
bién s& duoc bd xur Iy trung tim dong gbi thanh céac tap dir liéu va guri 1én Gng dung
dién thoai bﬁng Bluetooth. Di¢n thoai nhan duoc dit li€u s€ xu ly va hién thi dang

song dién tim thu dugc va nhip tim 1én man hinh.

Nguoi thuc hién do dién tim co thé doc truc tiép hodc luu dit liéu lai vé dién
thoai. Luu dit liéu dién tim bang cach nhan nat “Bat dau luu”. Trang thai luu
TT Luu =1 hay 0 tuong tng véi luc cho phép luu dit 1i€u hodc khong luu. Dir ligu
s€ duoc luu vao file trén dién thoai véi tén file dang “Thoi gian STT.txt”. Thoi gian
¢ day la ngay thang nam thuc hién do dién tim, STT Ia s6 thir tw ca bénh nhan thuc
hién trong ngay hom d6. Vi du diéu dudng thuc hién do dién tim cho ca bénh thi 5
trong ngady 10 thang 7 nam 2020 thi tén file luu 1a “20200710 5.txt”.

Khi ta di lay du lugng dit liéu mong mudn thi nhan nat “Dimg va luu” dé két
thiic qua trinh luu dit li€u. Lac nay TT Luu dugc tra vé 0, sb thr tu ca bénh duge

tang 1én 1 don vi, dir li¢u dugc luu vao dién thoai sau do két thuc qué trinh v€. Voi
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Hién thi nhip tim

Nhan ndt
“Bét d3u luu”.

D3 két néi
B Bluetooth? 5 Nh&n ndt 2
“Dimg va luu”

B
v 5 B
Nhan di¥ liéu Bluetooth tir ¥ x
bd xir I trung t&m TT_Lwu=0;
l TT Lweu=1 Luu file vao dign thoai
Hién thi di&n tim b@
Luu divliéu
| X. \ /e v A ’ A
—— | moi ngay mdi thi so thur ty ca bénh

s& duoc dit lai vé gi tri 0 dé d& quan 1.

Hinh 4.29: Lueu d6 chirong trinh con Vé truec tiép

Néu nhin nat “V& luu” thi TT V& s& dugc gan cho 1, liic nay nguoi dung chi
can chon thoi gian va ca bénh mudn v& lai. Céac thong tin nhu ma ID hay tén bénh
nhan, thoi gian thuc hién, sd thr tu ca bénh s& duge lwu vao mot file dang excel dé
c6 thé d& dang quan 1y. Sau khi nhan nat “Vé lai”, dir liéu dién tim duoc vé& lai

tuong tu nhu lac luu trir dir licu

A e e TT_Lru=0;
Nh3p thii gian musn v& lai ‘ ‘ i et By i

Nh3p s6 thir tyr ca bénh Hién thi séng dién tim

.
Hinh 4.30: Luu do chuong trinh con Vé luu

Céc phién ban mdi nhit ciia Android hay iOS déu c6 su bao mat véi ma hoa va
cac tinh nang khac. N6 phu thudc vao cong ngh¢ ma cac thiét bi ho tro, cho du
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Apple hoac Google thi ca 2 déu ¢ tim nhin vé su bao mat cho san pham chinh cta
ho. Chinh vi thé nén khi tao ra mot Gmg dung sir dung cho Android, ta phai quan
tam dén tép AndroidManifest.xml trong thu muc goc cua ing dung. Cac quyén han
ma mot moi dién thoai/ngudi dung cho phep ciing khac nhau. Tép ban ke khai trinh
bay nhiing thong tin thiét yéu veé Ung dung cua ban vdi hé thdng Android, thong tin
ma hé théng phai c¢6 trude khi ¢ thé chay bat ky ma nao cia img dung.

MGdi file AndroidManifest.xml s& c6 dinh danh xac dinh cac quyén cta ngudi
st dung nhu truy xuat internet, truy xuat dir liéu, cho phép dinh vi,...

Chang han nhu tng dung do dién tim cta ching toi co yéu ciu quyén bat tat
bluetooth, cho phép ghi, truy cap va truy xuat dir li¢u.

Khi méi tai va cai dat ing dung néu ngudi ding khong cho phép cac quyén
thiét yéu nhu cho phép ghi, truy cap va truy xuat dir li€u thi img dung khong thé su
dung tac vu hién thi lai song dién tim da do duoc.

4.5.2 Phan mém lap trinh cho ving dung dién thoai

App Inventor 1a cong cu 1dp trinh mé danh cho moi ngudi. App Inventor 1a
mot img dung web, chay boi trinh duyét trén may tinh ca nhan. Nguoi dung ciing co
the cai dat phan mém gia 1ap Nox dé sir dung thir tmg dung. Ngoai ra, c6 mot phan
mém viét bang ngon ngtr Java, App Inventor Extras, c6 nhiém vu diéu khién dién
thoai Android (két ndi voi mdy tinh thong qua céng USB). Nho vay, ngudi ding co
thé nhanh chong chuyén tng dung tir may tinh c4 nhan qua dién thoai Android dé
chay thu.

Pé 1ap trinh tmg dung Android cho thiét bi nay, chung t6i quyét dinh sir dung
phan mém lap trinh MIT APP INVENTOR vi su tién loi, d& tiép can va tim kiém tai
liéu hd trg ddi véi nhitng nguoi khéng chuyén ciing nhu méi sir dung. Ngoai ra,
phan mém nay con hd tro & ca hai ché do online va offline. Trong dé tai nay nhém
st dung phﬁn mém & ché do online dé thiét ké ung dung di¢n thoai.

=== APP INVENTOR

— === My projects
Start new project | Move To Trash § Pubdl Y Proj

My Projects Import project {aia) from my computer
T | Import project { aia) from a repositary

esp32_ble_receive_data_test13
p110i_esp32_ble_receive_data | .
esp32_ble_receive_data_test12,
ECG

nohting

Export all projects
Import keystore
Export keystore
Delete keystore
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Hinh 4.31: Giao dién tgo ung dung moi o MIT App Inventor

, Pau tién ta truy cdp vao dia chi http://appinventor.mit.edu/, bat dau
nhan“Create App!” va dang nhap bang tai khoan Google dé m¢ trang quan ly cac
project nhu hinh 4.31. Chon My Projects > New Project dé bat dau lap trinh kéo tha.

Pau tién ta truy cdp vao dia chi http:/appinventor.mit.edu/, bat dau
nhan“Create App!” va ding nhip bang tai khoan Google dé mé trang quan 1y céac
project nhu hinh 4.31. Chon My Projects > New Project dé bat dau lap trinh kéo tha.

Pé tao mot ung dung, can phai tao project. Ta vao muc “My Projects” chon
“Start new project” dé dat tén cho project nhu hinh 4.31. Sau khi dit tén xong, chon
“OK” dé di dén giao dién thiét ké cho tng dung nhu hinh 4.32

<« C O A Khgigbiesmit mei2eppinventenmit com $§0ME50I ME00520m « == o =

Hinh 4.32: Giao dién thiét ké ciia MIT App Inventor
Giao dién cong cu thiét ké tmg dung (hinh 4.30) gdm 5 phan chinh:

O khu vuc thir (1) bao gém cac components duoc phan ra nhiéu nhém chirc
nang nhu giao dién nguoi dung (User Interface), chia nhiing d6i tuong dung dé
thlet ké giao dién cho screen ma ngudi dung nhin thay duoc, bd cuc, phuong tién
truyén thong, luu trit, v& biéu d6 hay cac giao thirc truyén thong.

O khu vuc thi (2) nhu mdt thanh céng cu nhiéu chirc nang nhu tao moi, lién
két mo6 phong, tao file cai dat.

Khu vue tht (3) gdm cac compoment d3 luc chon thlet ké _giao dién. Mai
compoment s& dugc c6 nhirng dic tinh riéng, khc véi cadc mau c6 san.

_ Khuvye (5) 1a phan ma nguoi dung c6 thé nhin thiy khi thiét ké, no bao gdm
phan (6) 1a cac tdc vu nguoi dung chi sit dung ma khong duoc nhin.
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Palette Viewer

Uses kiterface
Layout
Madia

Drawing and Animation

Storage
Connectinty
LEGOS MINDSTORMSE

Experimental

Extension

Components

Medin

r' Properties \

Hinh 4.33: Giao dién thiét ké giao dién cho g dung

TRUONG B/
SU PHAM |

THONG TIN BENH NHAN

M&i ban nhap cic thang tin sau!

&

m-' gl TRUONG BAl HOC \ b |II
(f‘_a SUF PHAM KF THUAT TEHO CHi NN | ﬁ’: {
HEMUTE St &ﬂs

THIET KE VA THI CONG THIET BI
PIEN TIM CHO TRE EM
DUO112 THANG TUOI

M 1D: =
Chon gici tinh
Ho tén:

SET

Baby ECG

Tén bénh nhan

LLFU THONG TIN TAO MO

Tén dédng nhap: R

Mat khau: Tgudi thue hign: 7= ]

—

DANG NHAP

MO KET QUA cU

VE TRUC TIEP

K&t ndi Eluatocth

Mgay G BATBAULLU

Eénhnhan: Name STT

Nhip tim: bpm | DUNG

Hinh 4.34: Giao dién thiét ké irng dung 3 man hinh

Néu mudn v& mot biéu d6 hay d6 thi nhu hinh 4.33 ta c6 thé nhan giir chudt va kéo
khdi Canvas tir phén Drawing and Animation dén tha & mang hinh dién thoai, thiét ké cac

tinh chat, chang han chiéu dai, rong, mau sic ¢ phan properties. Sau khi thiét ké giao dién

ching t61 dugce 3 man hinh nhu hinh 4.34 v4i1 cac chire nang khac nhau.

Qua trinh thiét ké giao dién Gng dung dién thoai gdm 3 budc chinh:
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e Buwéc I: Thiét ké giao dién bang cach kéo tha, sip xép cac ddi twong & muc
“Palette” & phia ngoai cung bén trai cuia thanh cong cu (2) sao cho hop 1y va
phu hop véi nhu cau. Pong thdi chon cac thong sd cho cac dbi tugng & muyc
“Properties” & phia ngoai cung bén trai cua thanh cong cu (2).

e Buwéc 2: Tién hanh nhan “Blocks” trén thanh cong cu (1) dé chuyén sang giao
dién lap trinh chirc nang cho cac ddi tugng dwoc chon trong giao dién (hinh

4.35). Tai day, dé 1ap trinh thi nhiém vu khé don gian la kéo tha va ghép ndi

cac code sao cho phu hop.

Media

Hinh 4.35: Giao dién lap trinh chirc nang cho ung dung

e Buwéc 3: Sau khi hoan thanh thiét ké giao dién va lap trinh chirc nang cho ng
dung, tién hanh bién dich, déng goi thanh File c6 dudi .APK bang cach chon
“Build” ¢ thanh cong cu trén cing ctia App Inventor. Va & day co 2 ché do
xuat File 1a “App (provide QR code for .apk) va App (save .apk to my
computer) nhu hinh 4.36. File .apk dung dé cai dat chuong trinh vao dién

thoai.
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Screen] + | Add Screen .. Hey

R 38

DK T0 My compuer ) ’

T
=
w
[5E)
I
£
~

OK

Hinh 4.36: Cdc buéc dé xudt File . APK

4.6 VIET TAI LIEU HUONG DAN SU DUNG, THAO TAC
4.6.1 Viét tai liéu hwéng din sir dung

Hé¢ théng duogc hoan thanh, dé st dung hiéu qua can c6 tai liéu huéng dan sir dung.
Tai li¢u nay mo ta cach van hanh h¢ thong tir lac khéi dong ngudn cho dén lac tat ngudn.

Bugc 1:’Cép ngudn cho hé théng. Khi dong cong tic ngudn & ché dd ON trén hop
thi h¢ thong bat dau hoat dong, led do sang 1én.

Buéc 2: Dung dién thoai mé tmg dung “Baby ECG” dé do dién tim cho tre. Trén
dién thoai, nhéap tai khoan va mat khau dugc cung cap roi nhan “Pang nhdp” dé dang
nhdp vao ung dung.

Buéc 3: Sau khi nhan “Pdng nhdp” thi man hinh chuyén sang man hinh méi véi
chtrc ndng luu thong tin va co6 thé bam “Me két qua cii” dé doc két qua cii.

Bugc 4: Néu mudn do tin hiéu, can phai nhap mot sé thong tin nguoi do tin hicu
ECG roi nhan “Luu thong tin” dé chuyén qua man hinh hién thi tin hiéu dugc thu truc
tiép tir cac dién cyc gan trén co the.

Budc 5: Khi mang hinh hién thi tin hiéu dugc hién ra, nhan nat cho phép bat
bluetooth hodc bat bluetooth bang cac thong thuong dé do tin hi¢u. Néu chi doc két qua cii
thi phai tat bluetooth.

Buéc 6: Sau khi thuc thi buée 5, dé thu thap va hién thi tin hiéu ECG, trudc hét can
phai bam “Chua két néi” dé két ndi Bluetooth cia ESP32 va két ndi bang cach nhan vao
tén thiét bi. Dir liéu s& duoc nhan sau khi két ndi thanh coéng va hién thi cac tin hiéu ECG
do dugc, nhan “Dirng” néu mudn ding lai. Mudn trd lai man hinh trude d6 (bude 5) thi
nhan nut quay lai cua dién thoai.
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Budc 7: Dit man hinh dién thoai & noi dé quan sat, mé khdi hop nho ¢ may do dién
tim ra, 1 tay cam hop chinh huéng mit dién cuc, giir 4p vao nguc phai nguoi duoc do, tay
con lai kéo hdp nho cé dién cuc ra, gilr ap vao nguc trai nguoi dugc do theo chuyén dao
DII. Hai dién cuc phai dugc ap sat vao da ctia bénh nhan, néu da kho dan dién khong tbt

thi ta c6 thé boi thém gel do dién tim chuyén dung vao gitra méat dién cuc va da.

Budc 8: Dat dién cuc xong, ta nhin vao man hinh dién thoai va kiém tra. Khi song
dién tim da on dinh néu mudn luu lai cac dit liéu do dugc, trén man hinh dién thoai ta bAm
“Bit ddu lwu”, khong luu nira thi bam “Dieng va luu”.

Buéc 9: Néu mudn hién thi lai két qua cii, sau khi thuc thi buée 8, dé thu thap va
hién thi tin hiéu ECG cil, trudc hét can phai bAm “Pa két néi” dé ngat két ndi Bluetooth
ctia ESP32. Sau d6 bam “Mé két qud cii” 3¢ mé ra bang thong tin két qua cii mudn xem.

Buéce 10: Nhap ngay thang nam, sd thir tu két qua mubén xem & khung mé két qua cii
trén man hinh dién thoai. Tiép theo bdm “Vé lgi”, néu nhap ding tén két qua cii thi két
qua dién tim s& duoc hién thi trén man hinh.

Buée 11: Dé thoat ung dung, nhéan nat home bﬁng nut home cua dién thoai.

Buéc 12: Dé tit ngudn nhin nat coéng tic vé ché do OFF trén hop va hé thong s&
ngung hoat dong.
4.6.2 Quy trinh thao tac

Pé gitp ngudi dung dé dang sir dung thiét bi hon, dudi day 1a quy trinh thao tac.

® V& tryec tiép

Ba;r -~ Mo ung dung L, Ean - Iin.'hapl o Nhﬁan Lu::t
nguon Baby ECG nhap thong tin thong tin
Batva két nbi | Nhan “Bit dau lvu™ [l Nhan “Ding ) Tat
Bluetooth vai ESP32 dé luyu dix lidu va lru” ngudn
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Hinh 4.37: Céc budc vé truc tiép

Ban dau ta bat nguén thiét bi, sau d6 m¢& Ung dung va dang nhap. Sau khi nhan “Luu
thong tin” thi thong tin bénh nhan s& duoc luu lai va chuyén gia tri d6 qua Screen3. O day
ta bat bluetooth dé két ndi vai ESP32, sau khi két ndi duogc thiét 1ap, dir liéu dién tim duoc
guri bang Bluetooth qua dién thoai va hién thi 1én man hinh. Néu mudn luu dir liéu thi nhan
“Bat dau luu”, dir liéu sé luu dir liéu vao file trén bo nhd dién thoai. Po xong ta tat nat

nguon deé tiét kiém pin.

® Véluu
Bt | | Motmgdung | | Pang | | Nhan “M& két |
nguén BabyECG nhap qua ci”
- Tat Lo Nhip théi gian, sb - Nhén L Tat
bluetooth thi ti ca bénh “V& lai” ngudn

Hinh 4.38: Cac bwoc vé lvu

Tuong ty nhu khi v€ truc tiép, ta ciing bat ngudn, mo tmg dung, dang nhép. Nhung
¢ man hinh thur 2, ta chi can bam vao nut mo két qua ct dé sang screen3. O ché d6 vé lai
thi ta can tit bluetooth dé bo dién tim hoat dong tot hon. Ta nhap thong tin can thiét cua ca
bénh can vé lai roi nhan nat “V@ la1”, sau khi nhén thi mang hinh sé& Xuat hién dang song
dién tim ma ta da do trudc d6. Sb luong céc file Iuu 1a c6 gidi han dua vao bd nhéd dién
thoai. Ta c6 thé xem lai cac file & bo nhd trong cua dién thoai. Khi da hoan thanh xong ta
bam niit ngudn & thiét bi do dé tiét kiém pin.

4.6.3 Cic 16i c6 thé xuat hién va cich khic phuc
Bang 4.3. Céc 161 thuong xuat hién

Loai nhiéu Nguyén nhan X ly

Nhiéu séng « Bénh nhén | * Néu bénh nhan la c6 mot con dong kinh, cham

W dong kinh soc khan cap va thong bao cho bac si.

* Lanh, hoac lo | * Git am bénh nhan va dong vién dé bénh nhan
au thu gian.

BO MON PIEN TU CONG NGHIEP - Y SINH 69



do hoac bi an.
mon

mon.

* Gan dién cuc
khong dung cach

* Kiém tra cac dién cuc, lam sach da cta bénh
nhan, cao sach 16ng vung gin di¢én cuc, da dau
va céc té bao da chét co thé rc ché dan truyén

* Pién cuc kho
gel

* Kiém tra gel dién cyc. Néu d3 c¢6 thi lau kho va
boi 16p gel moi.

+ Day dan hoic
dau noi bi ngat
mach

«Thay thé thiét bi bi hong

* Giao thoa dién
tir cac thiét bi
khac trong
phong

« Hiy chic chan rang tat ca cac thiét bi dién
duoc gan vao mot mat bang chung.

* Kiém tra tat ca cac phich cam dé dam bao

khong long.

« b6 am phong
khong da chuan

« Quy dinh d6 am phong dén 40% néu co thé.

L&i bao nhip
nhanh

* Gain dat qua
cao, dac biét la
voi cai dat MCL
1

* Danh gid bénh nhan c6 cac dau hi¢u va tri¢u
chirng cua tang kali mau.
» Dat lai gain.

A

« Thiét lap bao
dong CAO qua
thap hodc bao
dong THAP dit

« Thiét 1ap gi6i han bao dong theo nhip tim cua
bénh nhan.

qua cao
Tin hi€¢u yéu « Gan dién cuc | *Gén lai cac dién cuc
khong diang céch
I « QRS qua nho | * Tang nén chiéu cao ciia QRS 16n hon 1 mV
dé ghi nhan « Xem cac chuyén dao khéic

. *» Day cap hoac
dau no6i bi 101,
hoac hu

* Thay day hodc cap.

Puwong ding
dién dao

e Bénh nhan
khong thodi mai

Tréan an dé bénh nhan thu gidn

dong

* Thanh nguc di
dong nhiéu khi
ho hap

. » Khong dé day cap cang
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bién cuc dat trén | Dat lai dién cuc.
% xuong hodc

khong dung cach

Nhiéu dién « Giao thoa dién | » Hiy chic chin ring tit ca cac thiét bi dién
tr céac thiét bi| dugc gan vao mgt mat bang chung.

al/VJ(‘.J’)‘.P \ kh?‘ic trong | o Kidm tra tAt ca cac phich cim dé dam bao
J phong khong 16ng.

Bén canh viéc thudng xuyén lau chui, bao quan thiét bi thi mdi 3 thang ta vin nén

kiém tra, tinh chinh lai thiét bi voi may gia lap dé dam bao hé théng van hoat dong tt.
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Chuong 5. KET QUA_NHAN XET PANH GIA

Trong 16 tuan thuc hién d6 an tot nghi¢p, nhom da thuc hi€n nghién ctu dé tai
“Thiét ké va thi cong thiét bi dién tim cho tré em dudi 12 thang tudi”. Trong qua trinh thyc
hién dé tai, nhom da tim hiéu va c6 duoc nhimng kién thirc vé 1y thuyét bo ich, dong thoi co
thém k¥ nang vé thiét ké phan ctmg va phan mém. Két qua dat dugc thé hién chi tiét cac

phan sau day.

5.1 KIEN THUC PAT PUQC

Pién tim 13 d6i tuong nghién ctru cia dé tai va 1y thuyét vé dién tim lam nén tang
cho ca qua trinh nghién ciru. Thong qua dé tai nay, nhom da c6 thém kién thirc co ban vé
dién tim nhu sy hinh thanh tin hi¢u dién tim, cic dang song, thoi gian va do 16n cua cac
dang séng, nhip tim & céac laa tudi. Pong thoi biét duge cac chuyén dao va cach méc cac
dién cuc dé phuc vu qué trinh thu tap tin hi¢u dién tim.

Trong qua trinh thu tin hiéu dién tim, nhiu 13 thanh phan luén di kém khién cho tin
hiéu dién tim khong con nguyén dang. Vi nguyén nhan d6, nhém tién hanh tim hiéu thém
va cung co lai kién thirc vé xur 1y tin hiéu y sinh, qua d6 loc nhiéu tin hiéu. Pong thoi tim
hiéu cach tinh nhip tim v&i phuong phap dao ham bac 1.

Ly thuyét cong nghé khong day giup tim ra phuong phap truyén tin hiéu trong phat
trién IoTs. O dé tai nay, nhom da tim hiéu va chon phuong phép truyén bang Bluetooth.
Thong qua dé biét dugc cac phién ban cua chuin truyén. Pong thoi hiéu biét thém vé toc
do truyén, pham vi hoat dong, uvu va nhuoc diém cua Bluetooth.

Qua trinh lap trinh vi diéu khién giup cing c6 vé phat trién thém vé ky nang 1ap trinh
vi diéu khién, giao tiép voi cam bién va ngoai vi. Nhom di tim hiéu va 1ap trinh dong vi
diéu khién ESP32. Lap trinh giao tiép vi diéu khién v6i module cam bién dién tim

ADS1292R. Tim hiéu cac thong tin cua linh kién thong qua Datasheet.
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Pé hién thi cac thong tin tin hiéu, nhom tién hanh tim hiéu va thiét ké tng dung dién
thoai sao cho phu hop véi dé tai. C6 rat nhiéu giai phap lya chon, nhom da tim hiéu va
thiét ké ung dung dién thoai thong qua MIT App inventor vi ddy 1a phan mém dé dung,
phu hop véi cac ddi tugng khong chuyén sau vé 1ap trinh tmg dung dién thoai. Tai day,
nhom biét thém vé kién thirc 14p trinh tmg dung, cac kién thirc bo tro trong qua trinh thiét
ké ung dung nhu mau sdc, hinh anh, bd cuc sao cho hai hoa va dep mat.

Pé thyuc hién dé tai, nhom con tim hiéu va sir dung cac phén mém dé hd tro tinh toan,
thi cong mach va 1ap trinh. Véi thiét ké so d6 nguyén 1y, nhom sir dung phan mém Eagle
va Altium dé doc so d6 nguyén 1y do nha san xuit hd tro va thiét ké PCB véi Altium. V&
1ap trinh, nhém st dung phan mém Arduino IDE d¢é 1ap trinh vi diéu khién.

Dbi v6i mot dé tai vé y sinh, s& that thiu sét khi bo qua van dé vé an toan y té. Kién
thirc vé an toan y té bo trg trong thiét ké mach va mé hinh cho thiét bi sao cho an toan d6i
v6i nguoi st dung va ngudi bénh. Bong thoi du tinh nhing rui ro ¢6 thé xdy ra va lap mot
quy trinh st dung dé dam bao an toan, hiéu qua khi sir dung.

5.2 KET QUA PHAN CUNG
5.2.1 Két qua thi cong phan cing
Sau khi tinh toan, lua chon linh kién, thiét ké hop thi nhom hoan san phém vol phén

cung nhw 5.1 hinh duéi day voi cdc hudng nhin khac nhau.

|

- ——

Hinh 5.1: Tong quan bén ngodi thiét bi do dién tim

a: Nhin truc dién, b: Mt bén trdi cia thiét bi, c: Mdt bén phdi cua thiét bi
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V6i huéng nhin tryc dién cua thiét bi nhu hinh 5.1a gdm hai phan chinh hop chinh
chua mach va dién cuc RA, thtr hai 1a di¢n cyc phu LA. Hai phén nay ndi véi nay bdi day
nbi xodn dc lo xo va gin két véi nhau boi nam cham tron. Néap hop chinh duge ¢b dinh bai
bbn vit M3. Qua géc nhin bén trai nhu hinh 5.1b, tai diy chira nit nhan reset, cong tic
ngudn va cong sac pin micro USB. Ddi v&i goc nhin bén phai nhu hinh 5.1c 13 hai tim

kim loai lam dién cuec.

Hinh 5.2: Bén trong thiét bi do dién tim
a: Nhin tong quat, b: Pién cuc RA, c: Dién cuc LA

Bén trong thiét bi dugc thé hién nhu hinh 5.2. Khi m& nip hop, tong quan thiét ta
théy nhu hinh 5.2a, & day chtra bo mach, tru déng luc giac voi 16 ren M3 dé bat vit M3,
hai dién cuc ndi vao bo mach thong qua giéc cidm 3.5mm. Hinh 5.2b va 5.2¢ thé hién chi
tiét ndi day gitra hai tim dién vuc v6i gidc cim 3.5mm.

Céch cam thiét bi khi sir dung do tin hi¢u dién tim dugc thé hién nhu hinh 5.3. O day,
tay trai cAm phan hop chinh va tay phai cAm phan hop phy, tim kim loai huéng vé phia
nguoi dugc do. Phan hop chinh c6 dién cuc RA s€ dugc ap sat vao nguc phai ciia nguoi
duoc do, phén hop phu c6 dién cuc LA s€ dugc ap sat vao nguc trai cua ngudi dugc do.

Hinh 5.4 thé hién cac hudng nhin khi cAm thiét bj do dién tim bang mat tay.
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a b

" Hinh 5.4: Cam thiét bi bang 1 tay
a: Huéng nhin xudi, b: Huwdng nhin nguoe, c: Sir dung nit nhan

Nhan xét vé phan cing:

Két qua thiét ké va thi cong phan cimg cho thiy thiét bi nho, gon, c6 thé cam dé dang
béng mot tay. Thiét ké tao su thun tién trong cam niam va trong thao tac st dung do dién
tim. Pién cuc phu va phan hop chinh tuy tach riéng dé 14y tin hiéu tir hai cuc, nhung c6
thé gan dé dang bang nam cham va kho bi roi. Khi sir dung, c6 thé dé dang tach hai phan
nay ra. Tuy nhién, d6i v6i nguoi thap bé va co ban tay con nho, thi thiét bj con twong ddi

to va tho.

5.2.2 Két qua lap trinh cho vi diéu khién

Dtr liéu tho duoc léy truc tiép tir co thé nguoi dugc do. Tin hi€u nay bao gém ca tin
hiéu dién tim 1an cac tin hiéu nhiéu khac. Khi chua thong qua bo loc, tin hiéu thu duogc
nhu hinh 5.5 véi su bién dang 10 réch cua tin hi¢u dién tim so voi tin hi¢u chuén.

Tin hiéu thu dugc nhu hinh 5.5 13 tin hiéu da dugc chuyén d6i ADC 24 bit va hién

thi qua céng Serial cua phén mém Arduino IDE. Trong tin hi€u tho thu duogc, tin hiéu bi
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bién dang bdi su giao thoa voi tin hiéu dién ap cao, déng thoi bi tréch khoi duong co sé do

tac dong cua nhiéu DC OHz. Do d6, ta can cho tin hiéu qua bd loc DC va bg loc thong thép.

1
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Hinh 5.5: Tin hiéu thé thu dwoc tir cam bién
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Hinh 5.6: Tin hiéu qua bo loc thanh phan DC

Bo loc DC dua theo céu trac bd loc CIC. Két qua thuc hién bd loc nay thé hién &
hinh 5.6. Sau khi qua bd loc nay, tin hi¢u loai bé dugc thanh phén DC OHz va duong co
so dan vé mirc OV. Tin hiéu dién tim c6 nhiéu DC (c6 thé 1a 1, 3 hay 5V) lam bién d6 tin
hiéu dugc cong thém mdt khoang cao x Volt, nén ta can loai bé no. Ngoai ra, trong llc
thuc hién b loc nay tin hi€u con dugc giam do phan giai ADC dén mirc milivolt.

B0 loc thong thép duoc thiét ké dua trén cac thong s6 cua bo loc thong thép ¢ san
trén phan mém Matlab. Qua nhiéu tai liéu nghién ctru thi cac dat tinh cia tim chu yéu tap
trung & khoang 0.5 dén 24Hz, vi vy chung toi loc phan tin s6 khac cao hon ma khong

1am mat tin hiéu dién tim. Tan s6 loc 1a 40Hz. Hinh 5.7 13 két qua cua tin hiéu tir bd loc
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thong thép. Tin hiéu sau khi qua bo loc van giit dugc cac dit tinh tan sb cua dién tim 1a tir

0.5 Hz dén 24 Hz.

Hinh 5.7: Tin hiéu qua bg loc théng thip

Sau khi qua hai bd loc, ta duoc tin hiéu dién tim dung dé tinh nhip tim theo phuong
phéap ngudng Pan-Tompkins nhu hinh 5.8. O day ta thiy, tin hiéu sau khi qua bo loc di

loai bo thanh phan dién ap cao, dong thoi tra vé dung dudng co sé cua tin hiu.

&

nbe [ [T ke e

Hinh 5.8: Tin hiéu hai bo loc
Sau khi da loc nhiéu tin hiéu va tinh gi tri nhip tim, ta tién hanh dong goi dir liéu
gdm 30 gid tri tin hiéu dién tim va 1 gia tri nhip tim. Sau d6 goéi dit liéu s& dugc phat di
bang Bluetooth. Két qua s& duoc hién thi trén man hinh may tinh v6i phan mém Arduino

IDE nhu hinh 5.9.

Cu thé ta thay, mdi chudi dir liéu phat di chwa ddy du cac thong tin trén, gia tri nhip
tim trong truong hop nay 1a 60 nhip/phut.
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Hinh 5.9: Két qua dir liéu dwoc phat di bang Bluetooth

Nhén xét két qua lap trinh phan cirng:

Thong qua viéc lap trinh phén cung dé thu tin hiéu, thiét 1ap bo loc, tinh gia tri nhip
tim va phat dit liéu déu dat cac yéu cau. Thiét 1ap hai bo loc di loai bo dugc nhiéu tin hiéu,
dua séng dién tim vé duong co so. DA tinh dwoc gia tri nhip tim va phat dit lidu di bang
Bluetooth thanh cong. Tuy nhién, bd loc hoat dong con chua 6n dinh va chua hoan toan

loai bo dugc cac thanh phﬁn nhiéu.

5.3 KET QUA LAP TRINH UNG DUNG
5.3.1 Két qua giao dién

Nhom thiét ké phan mém trén dién thoai v6i biéu tuong logo dugc ldy ¥ tudng tir
hinh song dién tim ECG va em bé voi chom toc dao dac trung nhu hinh 5.10d. Mau chu

dao la hong - xanh bién cho giao dién, tao sy than thi¢n, dé thuong va mém mai.

Céc giao dién nhu hinh 5.10 13 giao dién nguoi dung thdy lac méi mé ing dung. Lic
nay tng dung hién thi Screenl véi ndi dung ding nhap. Pang nhap dé han ché viéc tré em
tdy may, khong phai ai cling sir dung bura bai dugc, tén ddng nhap 1a tén nguoi chiu trach
nhiém do dién tim nhu diéu dudng, bac si, k¥ thuat vién. Mat khau dang nhap s& duoc cai
dat mac dinh va nguoi dung chi can nhap ding mat khau mic dinh 13 ¢6 thé dang nhap vao
tmg dung. Sau khi dang nhap thanh cong tén nguoi dang nhap s& chuyén qua Screen2 va
hién thi & vi tri nguoi chiu trach nhiém do. Tai Screen 2 ngudi st dung s€ nhép thong tin
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day du & myc “Thong tin bénh nhan”, sau khi bdm “Tiép theo”, thong tin nay dugc chuyén
qua Screen3. Screen3 c¢o hai ché d6 vé truc tiép va v& luu, nhan vao nat két ndi bluetooth,

chon tén thiét bi “Baby ECG” dé két ndi va vé truc tiép.
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Hinh 5.10: Giao dién ung dung dién thoai

Hinh 5.10a tuong tng véi screenl dang nhap, hinh 5.10b dé nhép dit liéu bénh nhan
moi hoac ve lai dir liéu, hinh 5.10¢ 14 giao dién sé& théiy 0 screen3 ve€ tin hiéu. Bén canh dé
viéc xem tin hiéu dién tim can thoi gian va theo ddi nhiéu séng dé so sanh nén khi ta xoay
ngang dién thoai s& duoc nhu hinh 5.10e. Hinh 5.10d 13 biéu tugng cua ting dung “Baby
ECG” ngoai mang hinh khi ta tai vé dién thoai.

Ta c6 thé luu lai file khi nhan vao nat “Bat dau luu”, sau d6 nhan vao nit “Dung va
lwu” dé luu lai dir lidu. Khi can xem lai két qua cii thi nhan nat “Mo két qua cii”. Sau khi
nhan nat “Mé két qua cii” bang thoi gian va s6 thtr tu hién ra, ta nhap vao do dé bat dau vé
lai dir li¢u dién tim cdi.

5.4 PANH GIA KET QUA
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Sau khi hoan thanh m6 hinh thiét bi, ta tién hanh do tin hiéu dién tim trén mot s6 ban
sinh vién, kém theo d6 14 so sanh véi cac thiét bi c¢6 chirc ning do dién tim dé danh gia két
qua cua dé deé tai.

5.4.1 Két qua do

A
BB) TRUONG DA HOC oy
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NNNNN : e
- 13082020 4h53  BAT DAULUU

Bénh nhan: 111_ding_ STT
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1 Square = 0.04 Sec/0.1mV
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Hinﬁ 5.11: Két qua dién tim thyc hién thi trén dién ihoai

Do6i tuwong hudng dén 13 tré em nén viée thu tin hiéu s& duoc do ¢ vi tri nguc theo
chuyén dao DII trong tam giac Einthoven. Tuy nhién van c6 thé ap dung dbi v6i ngudi 16n.
Tién hanh dit 2 dién cuc 1én nguc cua nguoi do nhu hinh 5.11a, hinh dang song dién tim
va gié tri trung binh nhip tim nhu hinh 5.11b. O tai hinh nay, hai dién cuc RA va LA dat
vao vi tri ctia chuyén dao DII. Gia tri nhip tim trung binh 13 73 nhip/phat véi gia tri dinh
song R cao nhét trong khoang 2.5mV.
5.4.2 So sanh két qua véi cac thiét bi khac

Trong thyc té, dién cua tré em c6 chat khac biét so véi nguoi 1én. Tuy nhién, do con
han ché vé nhan lyc nén chua thir nghi¢m do truc tiép cho tré em, vi thé nhom sé& sir dung
may phat dién tim miu SKK-2000 mé phong dién tim ngudi 16n tir 60 dén 100 nhip/phut
clia tré em v&i nhip tim trong khoang tir 100 dén 140 nhip/phut. O day thiét bi dién tim
cho tré em dudi 12 thang tudi cia chiing toi lay tén 1a BabyECG.
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Thiét bi BabyECG ldy tin hiéu dién tim thong qua thiét bi phat dién tim mau SKK-
2000 vo1 hai cuc RA va LA nhu hinh 5.12¢. Sau do, dang song va nhip tim dugc hién thi

trén dién thoai thong qua ing dung. Gié tri nhip tim dugc thong ké nhu bang 5.1. cac thiét

ardiMax

Hinh 5.12: Cdc thiét bi ldy tin hiéu tir may phat SKK-200
a: May Comen c80, b: May Fukuda, c: Thiét bi BabyECG

bi con lai két ndi 3 dién cuc thay vi 2 nhu thiét bj BabyECG.

Bang 5.1: Bang so sanh cic gi4 tri nhip tim dwoc phat tir thiét bi SKK-2000

SKK-
2000 60bpm | 70bpm | 80bpm | 90bpm | 100bpm | 110bpm | 120bpm | 130bpm | 140bpm
Fukuda 60 70 80 90 100 110 120 130 140
COMEN
60 71 81 91 101 111 121 131 141
c80
Baby
60 70 81 91 101 111 122 136 141
ECG
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Bang 5.1 thong ké gia tri nhip tim tir 60bpm dén 140bpm giita cac thiét bi v6i nhau.
Nhin téng quan thi cac thiét bi tinh toan gia tri nhip tim xem xem nhau so véi may phat
SKK-2000. Tuy nhién, tin hiéu chuan nhat 1a thiét bi Fukuda véi cac gia tri giéng nhu may
phat. Tiép dén 1a may Comen va cudi cung la thiét bi BabyECG. Vi khoang gia tri nhip
tim cua nguoi 16n, thiét bi Comen va BabyECG kha tuong dong. Tuy nhién, nhip tim
trong khoang ciia tré em thi thiét bi BabyECG chua 6n dinh bang thiét bji Comen.

Sau khi so sanh cac tin hiéu béng may phat mau, ta tiép tuc thu thap dir liéu duoc
bang cach do thir nghiém trén co thé ngudi voi 5 sinh vién (3 nam, 2 nit) véi mdi ngudi do
3 1an cho mdi thiét bi, mdi 1an do khoang 30s dén 1 phut tiy vao su 6n dinh tin hiéu cua
nguoi do. Hinh dang séng dién tim ctia mdt ban do & céc thiét bi dugc thé hién nhu hinh

5.13. Gia tri nhip tim ¢ céc lan do tai mdi thiét bi dugc théng ké nhu bang 5.2.
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Hinh 5.13: Két quadzéi; tzm cua 1 sinh vién thu duwoc bc?ng 3 thiét bi
a: Mday Comen, b: Mdy Fukuda, c: Thiét bi BabyECG
May FX-7102 co miac 4 dién cuc nén cho ra duge 6 tin hiéu Lead LILIII va aVR,
aVL, aVF. May COMEN C80 méc 3 dién cuc nén c6 thé cho ra duoc tin hiéu cta 2 Lead.
Thiét bj BabyECG voi 2 dién cuc cho 1 tin hiéu DII. Hai may dau sir dung gidy dién tim
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chuan dé ghi dang song va so sanh song hién thi trén man hinh dién thoai cua thiét bi
BabyECG. Theo doi hinh dang song dién tim & dao trinh DII cua ca ba thiét bi déu tuong
dong vé hinh dang, d6 16n va chu ky. Tuy nhién, xt 1y nhiéu dé dugc hinh dang song dep
nhat 12 may Fukuda, tiép dén 1a Comen va cudi cing 13 BabyECG.

Dé bac si doc két qua dung, thi ching t6i da thiét ké giao dién sao cho song dién tim
chuan van nhu chuan qudc té vé dién tim. Vi mot 6 16n trén man hinh bang 5 6 nho, mdi

6 16n twong tng v6i 0,2 gidy dién tim do dugc thoi gian thuc té.

1816n=|
5 & nhd # 0,20s

Hinh 5.14: Mo ta kich thuoc cdc 6 song dién tim
Nhin xét va danh gia: Thiét bi cia ching toi da hién thi dung cac kich thudc vé
chiéu cao (don vi Volt) va thoi gian thuc té (gidy) theo miu két qua dién tim ctia Hiép hoi
dién tim qudc té. Pién tim dugc thé hién 1én dung theo chuan, khi thir lai voi may do

SKK-2000 cho két qua chinh xac tuong tu.

Bang 5.2. Bang so sdnh cac gia tri nhip tim giita cia cac sinh vién

Tén sinh vién Lan
q FUKUDA COMEN C80 BabyECG
0
1 49 48 50
SV1
2 52 51 51
16129001
3 53 53 51
1 82 80 80
SV2
2 75 78 78
16129016
3 77 79 &1
SV3 1 69 69 70
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16129022 2 70 68 68
3 70 68 73
1 84 85 85
Sv4
2 90 87 88
16129006 3 27 27 28
| 96 86 98
SV5§
2 94 92 94
16129067 3 96 93 90
Trung binh chung (X) 76.26 74.93 76.33
Phuong sai (S?) 249.8 221.06 246.52
Do léch chuan (S) 15.81 14.87 15.70

Trung binh chung cua thiét bi Baby ECG la:

A 50+51+51+80++78+81+70+68+73+85+88+88+98+94+90 _76.3
3 - s
15

Phuong sai cua thiét bi Baby ECG la:

§? = = 246,52

(50-76,3)> +(51=76,3)" +...+(94—76,3)> +(90-76,3)> 34513
15-1 14

Vay do léch chuan cua thiét bi Baby ECG la:
S =4/246,52 =15,701077 =15,70
S6 liéu thu thap duogc tr bang 5.2 cho t éy nhip tim do & cac ban sinh vién va cac
h

may co6 su chénh 1éch tr 1 dén 6 nhip tuy truong hop do. Sau khi da 1ap bang thong ké, ta
tién hanh tinh gi trj trung binh chung, phuong sai va do 1éch chuan nhu cong thire (3.22)
va (3.23). Két qua nhan duogc 1a d6 1éch chudn ciia may Comen C80 1a thap nhap, ké dén
1a thiét bi BabyECG. Tuy nhién day chi 12 danh gia & khoang nhip tim cta ngudi trudng
thanh trong trang thai binh thuong. Chua thir nghiém & nguoi binh thuong trang thai van
dong, tré em va cac bénh nhan co van dé vé tim mach.

Nhan xét: sai sb nhip tim ctua thiét bi BabyECG khi do duoc kha it, gén nhu béng vol
2 may Comen C80 va Fukuda, sai 1éch khoang 1-2 nhip.
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Chuong 6. KET LUAN VA HUONG PHAT TRIEN

6.1 KET LUAN

Sau thoi gian tim hiéu va thuc hién dé tai, nhom d3 hoan thanh viéc thiét ké va thi
cong thiét bi dién tim cho tré em duéi 12 thang tudi. Pong thoi di thu duoc nhiéu két qua
kha quan va dat dugc yéu cu ban dau cua dé tai. Cu thé muc tiéu nhom da dat dugce nhu

sau:

e Lap trinh vi diéu khién dé giao tiép v&i module cam bién dién tim, tién hanh thu
thap tin hiéu, loc nhiéu va phat dir liu.

e Biét str dung cac phan mém dé thiét ké va vé& so d6 nguyén 1y, so 6 mach in.

e Thiét ké mo hinh 3D trén Solidworks va thi cong mé hinh thiét bi thu thap tin
hiéu ECG don gian véi 2 dién cuc. Mo hinh thiét bi dé sir dung va c6 hd trg sac
pin.

e Thiét ké duoc mot ing dung Android cho Smartphone véi giao dién ting dung
don gian, than thién va dé dang cho nguoi dung. Ung dung c¢6 kha nang thu
thap, v& dang song dién tim. Pong thoi luu trir va truy xuét lai dit liéu khi can
thiét.

e Do duoc dién tim cho tré em dudi 12 thang tudi (gia lap dién tim tré em bang
may SKK-2000) va nguoi trudng thanh.

Tuy nhién, dé tai con han ché khi tin hiéu con sai 1éch, thoi gian dap tmg chinh xac

con chdm. Mo hinh phan cing tho va phan mém hién thi con han ché chure nang.

6.2 HUONG PHAT TRIEN
Qua dé tai nay, dé thiét bi do tin hiéu dién tim cho tré em dudi 12 thang tudi dat hiéu

qua va thyc té hon thi ching t6i ¢ nhimng kién nghi cho huéng phat trién nhu sau:

e Tbi wu hoa bo loc, thu va giri dit liéu dién tim

BO MON PIEN TU CONG NGHIEP - Y SINH 85



e Chuan hoa dit liéu phu hop véi cac tiéu chuan hé thong thong tin y té.
e Thoi gian ddp tmg nhanh va chinh xéc.

e Thiét ké thém nhiéu tinh ning cho dién thoai va thiét bi.
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	Hình 4.4: Mạch in sau khi ủi
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