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Tén dé tai: Ung dung nén tang cong nghé 1oT trong viéc theo ddi tinh hinh sic khoe
con nguoi.

Sinh vién thuc hién: Lé Van Truong
Ma sinh vién: 1811505120159  L¢p:18D3

Bai trinh bay vé viéc thuc hién thiét ké, ché tao mot thiét bi deo tay theo ddi tinh hinh
strc khoe con ngudi. Thdng qua thiét bi s& gilp nguoi ding theo ddi duoc cc chi s6
strc khoe nhu: nhip tim, nhiét do co thé.

Thiét bi deo tay theo ddi tinh hinh stc khoe gom: Board Esp8266 dé xur ly dir liéu
truyén vé tir cam bién nhiét 6 khong tiép xdc, cam bién nhip tim, sau d6 hién thi két
qua do duoc 18n man hinh OLED va tng dung trén dién thoai (Blynk) vé cac chi s6
stc khoe théng qua két néi wifi.

Muc dich va tiéu chi cua dé tai 1a tng dung nhiing thanh tuu caa loT vao viéc chim
sOc suc khoe cua nguoi dung, giup theo doi dugc tinh hinh sirc khoe hién tai mot cach
thuan tién ma khong can dén bénh vién.



LOI NOI PAU

Dé c6 thé hoan thién dang va tét d6 an tét nghiép, em xin giri 1o cam on chan thanh
dén cac thay cb trong Khoa Pi¢n — Pién Tir trwong Pai Hoc Sw Pham Ky Thuit -
Pai hoc Pa Ning da giup d& tao moi diéu kién thuan loi va tét nhat cho em dé cé thé
hoan thanh thuc hién tot dé tai.

Va dic biét em xin giri 16i cam on chan thanh va sau sac dén ThS. Pham Thj Thio
Khuong da tryc tiep huéng dan chi tiét va tan tinh giap do tao dicu kién tot nhat de
em c¢0 thé hoan thanh tot do an.

Cubi cling, do kién thirc, thai gian thuc hién han ché nén khang the tranh khoi nhiing
sai s6t. Em rat mong nhan duoc sy dong gop y kien cua quy thay co va cac ban dé dé
tai nay co thé hoan thién hon.

Em xin chan thanh cam on moi nguoi!



CAM DOAN
Tén sinh vién: Lé Van Truong, sinh vién 16p 18D3

Em xin cam doan dé tai tot nghiép nay la do em tu thuc hién khong sao chép liy y
tudng cua bat cir ca nhan hay té chirc don vi ndo. Nhing sé liéu va két qua nghién cau
thiét ké trong dd an 1a hoan toan trung thuc chinh xéac do chinh em ty nghién ciu dudi
sy huéng dan caa ThS. Pham Thi Thao Khuong. Nhiing théng tin dit liéu, hinh anh
duoc néu ra va trich dan trong do an di dwogc chi rd tén va ngudn gdc rd rang, duoc
phép cong bd cua cac don vi td cic chi quan nim quyén so hitu. Moi su huéng dan,
gitip d& phuc vu cho viéc thuc hién d6 4n da duoc trinh bay rd rang va giri 11 cam on
dén tat ca.

Pa thyc hién chinh sira, b6 sung, hoan thién theo y kién gop y cia Giang vién phan
bién va Hoi dong cham D6 &n tot nghiép.

Nhitng 1oi cam doan & trén 1a hoan toan chinh xac va trung thuc, néu c6 bat ca phét
giac hay tranh chap nao em xin chiu hoan toan trach nhiém.

Sinh vién thuc hién

{Chtr ky, ho va tén sinh vién}
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Ung dung nén tang cong nghé 1oT trong viéc theo ddi tinh hinh sizc khée con nguoi

MO PAU

Ngay nay, su phat trién vuot bac caa hoa hoc k§y thuat, ciing nhu 13 nhu cau doi
hoi sir dung, so hitu ngay cang cao caa con ngudi ddi véi cac linh vuc khac nhau cua
doi séng xa hoi. Bi véi nghién ctu phat trién nhiéu wng dung thanh tuu khoa hoc
cdng nghé tién tién vao linh vic méi trudng dang dugc chl trong va phat trién mot
cach manh m&. Mot trong nhirng tng dung c6 thé néi 1a duoc mong cho nhat khi 10T
(Internet of thing) xuét hién dé 1a viéc cai thién hé théng cham soc sic khoe con
ngudi. 10T ¢6 tiém ning to 16n trong nganh “coéng nghiép cham soc suc khoe”, thuong
hay goi la IoMT (Internet of Medical Things). Nhitng irng dung trong linh vuc nay
gilip nang cao chat luong cham soc suc khoe, gilp nguoi dung co thé theo di ngay tai
nha ma khéng can dén bénh vién.

Ung dung 10T - Budc dot pha trong y té thong minh Cong nghé 10T (Internet of
Thing) di 1am thay doi dang ké nganh cong nghiép cham soc sitc khoe bang cach thay
d6i cach ma cac thiét bi va tng dung dé nguoi ding két ndi va tuong tac véi nhau
trong cung cap cac dich vu cham séc sic khoe. Tich hop dién toan dam may va
Blockchain 1a hudng phét trién trong twong lai c6 thé mang lai nhitng dot pha chua
ting c6 trong cac dich vu y té, su két hop gitra 10T va theo ddi tir xa véi thoi gian thyuc
cho phép ngudi dung quyén kiém soat va cha dong theo ddi tinh trang suc khoe cua
minh.

Nghién ctru nay huéng dén maot san pham mang tinh ang dung cao, xay dung
mét thiét bi cho phép theo ddi, giam sét stic khoe ngudi ding mot cach dé dang va tién
dung. Cu thé 12 nghién cttu ché tao mot thiét bi deo tay theo ddi, giam sat thong sb vé
nhip tim va nhiét d6 co thé dam bao cho nguoi ding nim bét duoc tinh trang sic khoe
hién tai cua ban than.

Dé dap ung duoc yéu cau dé ra, can tim hiéu ¥ nghia dic trung cac thong sd
nhip tim, nhiét 46 qua d6 tim ra phuong phap giam thiéu sai s6 khi do dac. Trong dé
tai ndy em sir dung dit liéu tir cam bién nhip tim va nhiét d6 truyén vé board ESP8266
dé xu 1y, sau d6 hién thi két qua trén man hinh OLED va trang wed thdng qua wifi.

Sinh vién thyc hién: Lé Vin Truong



Ung dung nén tang cong nghé 1oT trong viéc theo ddi tinh hinh sizc khée con nguoi

CHUONG 1: TONG QUAN VE PE TAI
1.1 Ly do chon dé tai
1.1.1 Tinh cap thiét caa aé tai

Ngay nay, nhip SOng con ngu:cn ngay cang tang cao, cudc Song ngay cang ban
ron, yéu té stc khoe von ludn 1a thiét yéu lai khong dugc xem trong. Con ngudi noi
chung, tai Viét Nam noi riéng, la mot nude dang phat trlen da phan moi nguoi déu bi
cudn vao cong viéc muu sinh hang ngay ma bo qua yéu té stiic khoe cua ban than va
ngudi than, dan dén nhiéu hau qua dang tiéc do phat hién cham tré.

Theo thong ké [1] thi mdi nim nude ta ¢6 hon 200.000 ngudi bi dot quy (do tai
blen mach mau néo), hon 50% trong s6 d6 tr vong va 90% sé nguoi Song sot phai
séng chung véi cac di chirng vé than kinh va van dong. Ti 18 ngudi mac bénh dang
c6 xu hudng tré hda tir 40-45 tuoi so véi trude day 1a 50-60 tudi [2]

Viéc phong ngtra tinh trang néi trén 1a mot qua trinh dai va khi su cé xay ra
néu dugc phat hién kip thoi thi co hoi ciu chita va giam thiéu di chung di 1a réat
nhiéu. Do d6 van dé dat ra la 1am sao c6 thé theo dbi sirc khoe nguoi dung 1au dai dé
c6 thé ludn nam bit dugc tinh trang sirc khoe hién tai.

Tinh trang nghién ctru trong nudc:

Mic du trinh ¢ khoa hoc k¥ thuat trong nuéc vé linh vuc y té dang c6 nhiing
budc tién 16n, tuy nhién do 12 nuéc dang phat trién nén la viéc cham lo suc khoe cho
nguoi dan con nhiéu han ché. Hon nita, chi nhirng ngudi ¢ mac séng trén trung binh
mai 6 thé sir dung dich vu y té tét nhat. Tinh dén nay van chwa c6 mot thiét bi nao
duoc dua vao str dung nham muc dich cham séc theo ddi sirc khoe dai tra cho ngudi
dan. Nhitng nguyén nhan chi yéu cho tinh trang trén:

- Nguoi dan voéi mac séng dudi trung binh khéng da chi phi trang trai cho
nhung dich vu cham soc sizc khoe can thiét.

- Mat bang chung mirc séng thap khién nguoi dan xem nhe va khdng c6
Su quan tdm dang muc téi suc khoe ban than.

- Han ché vé co so ha tang vat chat: cac loai may moc y sinh hién dai chi
tap trung ¢ bénh vién trung wong.

- Han ché vé yéu t6 cong nghé: hién tai cac loai cam bién nho gon cho
phép thu thap théng sb can thiét dé danh gia siic khoe mot cach lién tuc
la van dang dugc nghién ciu.

Tinh trang nghién ctru nudc ngoai:

Véi nhitng nudc phat trién nhu My, Anh, Nhat, Phap, ... viéc theo dbi sic khoe
la can thiét va dugc chd trong. CO rat nhiéu phan mém theo ddi stc khoe duoc 1ap
trinh véi giao dién than thién véi nguoi dung, rat dé s dung trén smatphone, lap
top, ... két hop vai bénh vién.

Sinh vién thyc hién: Lé Vin Truong



Ung dung nén tang cong nghé 1oT trong viéc theo ddi tinh hinh sizc khée con nguoi

Céc tap doan 16n ciing rat chl trong dén mang y sinh véi cac san pham nhu
Apple Watch, Samsung Gear Fit,...di kém phan mém tich hop.

Dich vu chdm soc stirc khoe tén nha ciing rat ¢4 tiém ning va dugc sir dung rong
rdi. Ttr d6 noi 1én rang vé viéc st dung céng nghé vao linh virc y té & nude hon ta vé
moi mat.

Cac théng sb dé c6 thé danh gia duoc gan dung tinh trang sic khoe gom: nhip
tim, huyét ap, nhiét 6 co thé, ndng d6 oxi trong mau. Tuy nhién véi nhitng han ché vé
trinh d6, thoi gian thuc hién d6 4an, dd &n s& chi tap trung vao gid tri nhip tim va nhiét
d6 co thé dé nghién cau va xir ly.

Nhu cau cham soc, theo ddi sirc khoe 1 can thiét song van dé thoi gian va kinh
phi cia mot bo phan ngudi lai eo hep. Véi nhitng 1y do d6 cho nén viéc ¢6 mot thiét bi
nho gon ¢6 thé theo ddi cac thong so sic khoe dé nguoi ding ndm bat dugc tinh trang
hién tai cua ban than 1a can thiét.

Do d6 em quyét dinh chon dé tai “Ung dung nén tang céng nghé 10T trong
viéc theo dai tinh hinh strc khée con ngwoi”

1.2 Giéi thiéu téng quan dé tai

Pé tai: Ung dung nén tang cong nghé loT trong viéc theo ddi tinh hinh sikc
khée con ngwoi.

Dé tai tap trung nghién cau sir dung céng nghé 10T vao viéc theo dbi tinh hinh
suc khoe ngudi dung.

Muc tiéu Ia nham thiét ke dugc mot thiét bj don gian dé ¢6 the giam sat sirc khoe
cua nguoi dung, 6 thé nam bit chinh xé4c tinh trang cia nguoi ding thong qua hai b
cam bién: nhip tim, nhiét 6. Khi cac dir liéu cam bién duoc gui Vé trung tdm c6 dua
lén Web va hién thi 1én man hinh OLED va trén app dé nguoi dung cé thé tryc tiép
theo ddi sirc khoe cua ban than. San pham con dap tng duoc nhu cau thyc tién, chi phi
ché tao thap, tir 46 s& gitp lam chii dugc cong nghé va ung dung.

~Ngoai ra con ng dung céc kién thac két noi, 1ap trinh, thiét ké da duoc hoc va tim
hieu ky ludng tr do em quyet dinh chon thict ke thiet bi theo doi, giam sat s dung
cbng nghé 10T deé dap ing va giai quyét cic yéu cau da de ra trude do.

Thiét bi deo tay theo ddi, gidm sat sirc nguoi ding gom cac thanh phan sau:

- Cac module do chi s sic khoe:

+ Module cam bién nhiét do

+ Module cam bién nhip tim
- Man hinh OLED d&é hién thij két qua do duoc
- Ungdung 10T

+ 1 trung tdm thu thap dix ligu (Gateway).
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+ Ung dung Blynk (legacy) nham muc dich theo di, giam sat cac chi s sirc
khoe ctia nguoi dung.
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- CB nhip tim

- CB nhiétdd

- Man hinh OLED

App Blynk

Hinh 1. 1 Cdu tric hé thong theo ddi tinh hinh sic khde con nguoi.
Péi twong nghién ciru cia dé tai
- Nghién ctu vé cach thuc hoat dong, nguyén ly 1am viéc cua Esp8266.
- Nghién ciu céch thuc giao tiép véi cac loai cam bién vé nhiét do, nhip tim
Vi Esp8266.
- Nghién ciru cach thuc luu trir va truyén tai dir liéu qua mang Internet.
- Nghién ctru vé céach viét tng dung trén dién thoai
Pham vi nghién ctu
- Hé théng doc va ghi s liéu tir d6 phat hién tinh trang sirc khoe nguoi dung.
Két qua thuc nghiém va danh gia duoc hién thi trén man hinh va duoc giri
lén Blynk server tir d¢6 ung dung da dugc viét s& lay thong tin dit liéu tur
Blynk server hién thi ra thdng sé ra man hinh OLED va ¢ng dung trén dién
thoai (Blynk), diéu nay giup ngudi ding cé thé biét dugc chi sé cua nguoi
than khi chi can st dung wifi.
- Nghién cau ly thuyét lién quan.
- Kiém thtr, danh gia va dua ra cac kién nghi vé san pham.
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CHUONG 2: CO SO LY THUYET VA CAC CONG NGHE
2.1 Hé thong 10T
2.1.1 Khéi niém 10T

loT — Internet of Things, duoc xem 1a mang ludi van vat duoc két ndi dén
Internet. N6 1a mot kich ban do thé gigi tao ra khi ma mdi do vat, con ngudi déu duoc
dinh danh duy nhat bgi céc thiét bi cong nghé nham muc dich két néi thanh mot mang
lué6i dé trao doi thong tin, di liéu véi nhau.

Hé thong IoT duoc tao ra va phét trién do sy hoi tu cia nhiéu cdng nghé, bao
gom: Céac cong nghé truyén thong khdng day, cong nghé vi co dién tir va Internet. Hé
théng nay khéng chi l1a nhitng thiét bi két ndi — ma I1a nhitng théng tin dir liéu ma cac
thiét bi thu thap. Nhitng thong tin chi tiét nay cé thé duoc sir dung dé chuyén doi hoat
dong kinh doanh va giam chi phi théng qua céc cai tién nhu giam nguyén liéu 1ang phi,
hop ly hda quy trinh van hanh va co khi hoac mé rong sang cac nganh kinh doanh mai
chi c6 thé thuc hién dugc voi dit liéu thoi gian thue dang tin cay.

Edge Hardware Wide Area Network

i
& platforms
) o
siiveel
. 1 ® —
ensors, Actuators g ia
&Devices | /~ Storage s

l . Cellular/

Data Centres/
Technical Support/
Maintenance. /Smart

Patient Monitoring

" End to End Security s e

Hinh 2. 1 Cdu trlc hé théng 10T [3]
Cong nghé chu chdt cua hau hét cac giai phap 10T bao gom (hinh 2.1):
+ Edge Hardware: c4c thiét bi c6 thé két néi thong qua Wi-Fi, mang vién thong biang
théng rong (3G, 4G-LTE), Bluetooth, LoRa, Zigbee, ...
+ Wide Area Network: truyén tai di liéu thong dén bat ki dau trén thé giéi théng qua
mang dién rong

+ Software/Cloud: xir Iy va luu trit ddm may tao ra moi truong trung tam mo dé xu ly
va luu trit dir liéu. Yéu té dia ly cua tinh hudng, téc
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+ Application/Service: day la hé théng phian mém cao cép, Gtng dung Hoc may
(Machine Learning) va cac thuat toan hoc tap gitp nhan ra giai phap tbi wu hoa va diéu
chinh quan trong duoc thuc hién bén trong thiét bi.

Day chuyén cong nghé vira néu trén khdng phai 1a mot chiéu. Cac canh bao, dit
liéu va diéu chinh c6 thé s& quay nguoc tré vé thiét bi.

2.1.2 Ung dung cia 10T

- Thiét bi mang theo (wearables):
+ Theo ddi tinh trang stirc khoe ctia con nguoi.
+ Kiém soat va dinh vi tri caa cac em nho, nguoi gia va canh bao khi c6 sy ¢,
- Thanh phé théng minh (smart city):
+ Quan ly va toi wu nguén nang luong nhu niang luong dién.
+ Quan ly va theo ddi chat lugng méi truong séng nhu khong khi, ngudn nudc.
+ T6i uu va diéu phoi cac bai dau xe.

+ Kiém soat giao thdng, toi pham Xay ra trén duong phd théng qua hé théng
camera thong minh.

+ Du bao dya trén dir liéu da duoc thu thap.
- Nha théng minh (smart home):
+ Ty dong hda va nang cao trai nghiém trong nha.
+ Bao vé ngdi nha duoc an toan hon.
- Quan ly doi xe (fleet management):
+ Quan ly vi tri, hanh trinh cua xe.

+ Theo d6i hiéu suat xe (quang duong da di, nhién liéu sir dung) tir d6 tbi vu lgi
nhuan kinh doanh.

- NOng nghi¢p thong minh (smart farming):
+ Phat trién nganh ndng nghiép sach trong nha.

+ Ho tro tudi tiéu tu dong (smart irrigation system).
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+ Theo ddi chat lugng mai truong nhu dat va nuée, canh bao khi c6 su ¢b dé xir
ly kip thoi, han ché thiét hai (precise agriculture).

- Quan ly tai san:
+ Quan ly danh muc tai san, vi tri, trang thai dé han ché mat mat.

+Theo ddi tinh trang hoat dong dé bao tri chi dong, giam thiéu thiét hai trong
san xuat kinh doanh (predictive maintenance).

Tac dong cua loT rat da dang, trén cac linh vuc: quan ly ha tang, y té, xay dung va
tu dong hoa, giao thong. ... Cu thé trong linh vuc y té, thiét bi 10T cé thé duoc st dung
dé cho phép theo dbi suc khoe tir xa va hé théng thong béo khan cap. Cac thiét bi theo
doi sirc khoe c6 thé dao dong tir nhiét d6 co thé va nhip tim véi céc thiét bi tién tién co

kha nang giam sat, theo doi.
2.1.3 I0MT lagi?

Internet Of Medical Things (IOMT) déng vai tro quan trong trong nganh y té dé
ting d6 chinh Xéc, tin cdy va ning suit caa cac thiét bi dién tir. Cac nha nghién cau
dang dong gop vao mot hé théng cham soc stc khoe duoc s6 hoa bang cach két noi
cac ngudn luc y té va dich vu y té san c6. Khi IOT hdi tu nhiéu mién khac nhau nhung
trong tam cua IOMT lién quan dén dong goép nghién ciru cia IOT trong linh vuc y té.

2.2 Co sé ly thuyét céc linh kién sir dung trong dé tai
2.2.1 Module ESP8266-12E
Module wifi Esp8266-12E duoc danh gia rit cao cho cac (mg dung lién quan dén

internet va wifi cling nhu cac ing dung truyén nhan sir dung thay thé cho cac module
RF khac

ESP8266 co6 kich thudc nho gon, ra chan déy dua cua IC Esp8266, mach duogc
thiét ké va gia cong chat lugng t6t voi vo boc kim loai chdng nhidu va anten Wifi PCB

tich hop do khoang cach truyén xa va 6n dinh.

Mach thu phat wifi module Esp8266-12E c6 kha nang xur ly va luu trir manh mé
cho phép né duoc tich hop véi cac bo cam bién, vi didu khién va cac thiét bi tng dung

khac thong qua GPIOs véi mot chi phi khong qua cao va mot PCB thu nho.
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Hinh 2. 2 Module ESP8266-12E [4].

Théng s6 k¥ thuit [5]:

+ Hb trg chuan 802.11 b/g/n.

+ IC chinh: wifi Esp8266

+ Wi-Fi 2.4 GHz, ho trg WPA/WPA?2.

+ Chuén dién ap hoat dong: 3.3V.

+ Dong tiéu thyulOuA, dong dién nang chd <SuA.

+ 30 chan( 10 GPIO, mdi GPIO c6 thé 1a PWM, 12C, 1-Wire).
+ MCU Frequency: 80-160MHz, 32 bit micro MCU.

+ Anten trén PCB.

+ RAM: 36KB.

+ RAM: 4MB( SPI External Flash).

+ Tdc d6 truyén dit lidu: 110-460800bps.

+ 10 bit precision ADC pinout on board (0~1V)

+ HO tro giao dién truyén dit liéu UART/GPIO.

+ HG trg STA/AP/STA +3AP ché d6 lam viéc.

+ HO tro ca 2 giao tiép TCP/IP.

+ Lam viéc nhu cac may chu c6 thé két ndi v6i 5 may con.

+ Nhiét d¢ lam vigc: -40°C~ +125°C.
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+ Kich thudc : 24 x 16 x 3mm.

+ Trong luong: 4¢g
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Hinh 2. 3 So' @6 Chan ESP8266-12E [6].
2.2.2 Cam bién nhiét @9 hong ngoai khdng tiép xtic MLX90614

MLX90614 14 cam bién nhiét 6 ky thuat s6 hong ngoai khong tiép xtc (IR) c6
thé duoc su dung dé do nhiét do cua mot dbi tuong cu thé, tir -70 ° C dén 382,2 ° C.
Cam bién str dung tia IR dé do nhiét d cua ddi trong ma khong can bat ky vat 1y nao.
lién lac va giao tiép véi vi diéu khién bang giao thirc 12C [7].

Hinh 2. 4 Cam bién nhiét d khong tiép xtic MLX90614 [7].
Théng s6 k¥ thuit:
+ Pién ap hoat dong: 3.6V dén 5V (co san trong phién ban 3V va 5V).

+ Cung cap hién tai: 1.5mA.
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+ Pham vi nhiét d6 ddi twong: -70 ° C dén 382,2 ° C.
+ Pham vi nhiét d6 méi trudng: -40 ° C dén 125 ° C.
+ D0 chinh xac: 0,02 ° C.

+ Truong nhin: 80 °.

+ Khoang cach gitra ddi twong va cam bién: 2cm-5cm (udc chirng).

SDA

yp-Projection
/Vcc

Hinh 2. 5 Cdu hinh so' d6 chan MLX90614[7].
Nguyén ly lam viéc cia MLX90614

Cam bién MLX90614 c6 thé do nhiét do ciia mot vat thé ma khong can tiép xuc
vat ly voi no. Diéu nay duoc thuc hién véi mot dinh luat goi la Pinh luat Stefan-
Boltzmann, trong d6 néi rang tat ca cac vat thé va sinh vat déu phat ra Nang lugng IR
va cuong dd cua nang lugng IR phat ra nay s€ ti I¢ thuan voi nhiét do cia vat thé hodc
sinh vat do.

Vi vay, cam bién MLX90614 tinh toan nhiét d6 cua mot déi tuong béng cach
do lugng nang lugng IR phat ra tr n6 [7].

S6 pin Tén ghim Miéu ta
1 Vdd (ngudn dién) C6 thé str dung dé cap ngudn cho cam bién,
thuong stir dung 5V
2 Pt Kim loai ciing c6 thé hoat dong nhu mit
dat
3 SDA — Dit liéu ndi tiép Chan dir liéu ndi tiép dugc st dung cho
giao tiép 12C
4 SCL —Pong ho ndi tiép | Pin dong ho ndi tiép duoc sir dung cho giao
tiép 12C

Bang 2. 1 Chiic nang cua cac chan MLX90614
- Cac ung dung cia MLX90614 [7]:

+ Kiém soat nhiét 46 cong nghiép ciia cac bo phan chuyén dong.

10
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+ Stng nhi¢t cong nghiép.

+ Po nhiét d6 co thé con nguoi.

+ Kiém soat nhiét d6 tai nha/vin phong.

+ Giam sat chan nuoi.

+ Phat hién chuyén dong.

+ Relay canh bao nhiét.

+ Thiét b gia dung c6 kiém soat nhiét do.
2.2.3 Cam bién nhip tim (DFRobot heart rate sensor)

Cam bién nhip tim DFRobot heart rate sensor do nhip tim bang phuong phap
PPG str dung cam bién quang hoc gitp thao tic do d& dang v6i muc chi phi thap véi
kich thudc nhé gon va sir dung hai giao tiép Analog va Digital rat dé sir dung, phu hop

cho cac ing dung dién tir y sinh: theo doi strc khde, do nhip tim, nhiét do co thé, ...

Hinh 2. 6 Cdm bién nhip tim (DFRobot heart rate sensor).[8]

Thong so6 ky thuit:

+ Ngudn : 3~6VDC ( khuyén khich 5V)

+ Dong tiéu thu : < 10mA

+ Ng0 ra : Analog, Digital

+ Kich thuoc : 28x24mm 1.1027°x0.945”inch.
+ Loai giao dién: PH2.0-3P

11
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!Heart

1.GND
2.VCC

3.Signal

www.DFRobot.com

Hinh 2. 7 C4c chan cam cua cam bién nhip tim[8].
Nguyén ly hoat dong:

Khi ap chat mat cam bién vao da, noi c6 mach mau chay( thuong la ap vao tai,
dau ngon tay,... dé dé kep) dau phat s& phat ra anh sang di vao trong da. Dong anh sang
d6 sé& bi khuéch tan ra xung quanh, va mot phan di toi quang trg dat gan dau phat. Do
bi ép vao nén luong mau & phan cam bién sé& thay doi, cu thé khi khdng cé ap luc do
tim dap, mau s& don ra xung quanh, lwong anh sang tir dau phat sé vé dau thu nhiéu
hon so vé&i khi tim dap, mau chay qua noi ¢ cam bién 4p vao.

Sy thay ddi 1a rat nho, nén phan cam nhan anh sang (quang tro) thuong c6
mach IC dé khuéch dai tin hiéu thay ddi nay, dwa vé cac mach loc, dém hoac cac mach
ADC dé tinh toan ra nhip tim.

Tin hiéu dau ra la tin hiéu analog, dao dong theo cac mach dap cua tim.

2.2.4 Man hinh OLED

Man hinh OLED 0.96 inch dugc sir dung do su nho gon va kha nang hién thi dep,
r0 nét vao ban ngay va tlet kiém nang lugng t6i da. Man hinh st dung giao tiép 12C
cho chét lwong duong truyén 6n dinh va rat dé giao tiép chi v6i 2 chan GPIO.

12
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Hinh 2. 8 Man hinh OLED[9].
Théng s6 k¥ thuat:

- bién ap sir dung: 2.2 ~5.5VDC
- Cong suat tiéu thu: 0.04W

- G6c hién thi: 16n hon 160 do

- S6 diém hién thi: 128x64 diém

- D6 rong man hinh: 0.96 inch

- Mau hién thi: tring, den

- Giao tiép: 12C
VCC 2.2 - 5.5VDC
GND 0vDC
SCL Xung Clock
SDA Dit liéu vao data in

Bang 2. 2 Chitc nang cac chan OLED
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2.2.5 Pin Lipo

Hinh 2. 9 Pin Lipo

Thong s6 ky thuat:
- Loai pin: Lithium Polimer.
- S cell pin: 1 cell.
- bién ap trung binh: 3.7- 5VDC.
- Dung Iugng: 1000mANh.
- Kich thudc: 25x41x8mm.
2.2.6 IC AMS1117- 3.3V

AMSI1117 13 IC 6n 4p 3 chan goéi SMD phd bién c¢6 nhiéu model cho cic yéu cau
dién ap ¢ dinh va c6 thé diéu chinh. IC c6 thé cung cip dong dién tdi da 1A va dién
ap dau ra c6 thé thay ddi tir 1,5V dén 5V. N6 cling c6 dién ap sut thép la 1,3V khi hoat
dong & dong dién tbi da.

AMSI1117 3
IN  OUT -
ADJ
h

Iw

Input
ADJ/Ground Output

Hinh 2. 10 So d6 chan AMS1117[13]
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S6 chan Tén chan M5 ta

1 ADJ/Ground Chén nay diéu chinh dién 4p dau ra, néu 1a bd diéu
chinh dién 4p co6 dinh thi né déng vai trd ndéi mass

2 Dién 4p ddura(V) | Dién ap dau ra diéu chinh duoc dit boi chan diéu
chinh c6 thé duogc lay tir chan nay

3 Dién ap dau vao(V) | Dién ap dau vao dugc diéu chinh duoc cip cho chan
nay

Bang 2. 3 Chitc nang cac chan AMSI117
Tinh ning:
+ Loai IC: 6n ap
+ Dién 4p ngd ra: 3.3V
+ Dong dién ngo ra: 1A
+ Nhiét do hoat dong: -40°C ~ 125°C
+ Kiéu chan: dan bé mit

2.2.7 Mach sac

Hinh 2. 11 Mach sac I céong USB chudn- Pin Lithium[14]
Trong mach str dung da bo di cong USB
Théng s6 ky thuit:
+ Pién ap dau vao: 3.7V ~ 5.5V
+Dong sac: 1A (t6i da) | Dong ngd ra: 1A (tdi da)
+ Dién 4p ngd ra: 5V
+ Pin ngung x4 &: 2.9V
+ Hiéu qua xa: 85% (dau vao 3.7V daura 5V / 1A)
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+ Sac pin: Pén do nhip nhdy (sang mau dé khéng nhip nhay c6 nghia 1a sac diy)
+ Mach Phu hop ché sac du phong tir pin Li-ion 18650, 26650, Lipo 3.6~3.7v
2.3 Cong nghé &ng dung 10T Blynk

2.3.1 Blynk la gi?

Blynk 12 mot nén tang v6i cac ung dung i0S va Android dé diéu khién Arduino,
Raspberry Pi va cac irng dung tuong tu qua Internet.

Value Display
LED
Gauge

LCD

Graph

History Graph

Hinh 2. 12 Ung dung Blynk [10]
N6 1a mot bang diéu khién k§y thuat s6 nhd d6 co thé xay dung giao dién db hoa

cho du 4n ctia minh bang cach kéo va tha cac widget.

Blynk khong bi rang budc véi mot s6 bo hoic shield cu thé. Thay vao do, no hd
tro phén cung ma ban lya chon. Cho du Arduino hoac Raspberry Pi cua ban duogc lién
két voi Internet qua Wi-Fi, Ethernet hodc chip ESP8266, Blynk sé& gitp ban online va
san sang cho IoT [10].

2.3.2 Xay dwng Blynk hoat dgng

Phan ctmg: Sir dung board Arduino Uno, Raspberry Pi hoic mot b phat trién
tuong tu. Blynk hoat dong qua Internet. Diéu nay co6 nghia la phan cung ban chon phai
c6 thé két nbi vOi internet. Mot s6 bo, nhu Arduino Uno sé& can Ethernet hoic Wi-Fi
Shield dé giao tiép, nhitng bo khac da duoc hd trg Internet: nhu ESP8266, Raspberri Pi
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voi WiFi dongle, Particle Photon hodc SparkFun Blynk Board. Ngay ca khi ban khong
c6 shield, ban ¢6 thé két ndi n6 qua USB voi may tinh xach tay hoac may tinh d¢ ban.
bicu thu vi 1a danh sach phan cing hoat dong vadi Blynk rat 1on va sé ti€p tuc tang lén.

Mot chiée dién thoai thong minh: Ung dung Blynk la mot trinh xay dung giao
dién dugc thiét ké tot, nén can mot chiée dién thoai tot chay trén nén tang I0S hoic
Android dé xay dung [10].

2.3.3 Cach hoat dong cia Blynk

Blynk dugc thiét ké cho IoT.

N6 ¢6 thé di¢u khién phan cing tir xa, n6 c6 thé hién thi dir liéu cam bién, nd co
thé luu trir dit 1i€u, truc quan hoa va lIam nhi€u thtr hay ho khéc.

C6 ba thanh phéan chinh trong nén tang:

- Ung dung Blynk: Cho phép ban tao giao dién cho cac du 4n cua minh bang
cach st dung cac widget khac nhau.

- Blynk Server: Chiu trach nhiém vé tat ca cac giao tiép gita dién thoai thong
minh va phan cimg. Ban c6 thé sir dung Blynk Cloud hodc chay cuc bd may
chu Blynk riéng ctiia minh. N6 1a md ngudn md, c6 thé dé dang xir Iy hang
nghin thiét bi va tham chi c6 thé dugc khoi chay trén Raspberry Pi.

- Thu vién Blynk: Danh cho tit ca cic nén tang phan cung phd bién - cho
phép giao tiép voi may chil va xur 1y tat ca cac 1énh dén va Iénh di.

Moi khi ban nhin mot nut trong tng dung Blynk, thong diép sé truyén dén

khong gian ciia ddm may Blynk, va tim duong dén phan cing cta ban [10].

é kT Automatic @ & [>

Thiét bi phan cirng Blynk sever

App Blynk

Hinh 2. 13 Cdch hoat déng cua Blynk
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2.4 Giao thauc HTTP

Giao thirc dong mot vai trd quan trong trong hé thdng mang vi nd c6 bo quy tic
va quy dinh dé xay dung mot mang dang tin cay cho hé thong nhang, loT. HTTP Ia
mét trong nhitng giao thirc cap tng dung duoc st dung phd bién dé phan phdi dir liéu,
hé thong thong tin siéu vin ban. Trong phan nay, ching ta s& tim hiéu vé cac tinh ning
va kién truc thiét yéu cua HTTP trong viéc xir ly tng dung Web, dic biét biét 1a trong
hé thdng loT khi cac thiét bi két nbi dén Internet voi muc dich truyén tai, trao doi di
liéu.

2.4.1 Gigi thiéu vé HTTP

HTTP Ia tir viét tat cia “Hypertex Transfer Protocol”, 1a mot giao thic cap tng
dung cua Web trong mé hinh may khach — may chu (Client/Server). Ké tir nam 1990,
giao thirc nay da tré thanh nén tang cho truyén théng dit ligu

Dit liéu dua truyén qua HTTP thuong la nhitng tép tin (HTML, da phuong tién,
v.v...) trén World Wide Web thong qua cong mic dinh TCP 80 caa nd. Tuy nhién, c6
nhitng cong khac ciing c6 thé dugc thuc hién cho chirc nang nay. HTTP c6 hai phién
ban khac nhau, HTTP / 1.0, 12 phién ban cii va HTTP / 1.1 méi nhat.

2.4.2 Kién trac caa HTTP

HTTP sir dung TCP/IP nhu 13 giao thirc truyén van goi tin. Hoat dong co ban 1a
cac yéu cau/phan hdi (request/respone) gitta may khach va may chi, noi ma ngudi
dung yéu cau thong tin qua trinh duyét Web tdi may cha Web, sau d6 may chu s& phan
héi dit liéu dugc yéu cau (hinh 2.14).

Server running
Apache Web server

PC running Linux running
Internet Explorer Firefox

Hinh 2. 14 Giao thitc HTTP [11]
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Web Client: May khach cua kién trlic may khach-may chii nay yéu ciu mot yéu
cau dén mot may chu cu thé thong qua HTTP (két néi TCP / IP) dudi dang mot
phuong thire yéu cau dudi dang mot URL. N6 ciing chira mot thong bao gidng MIME
chtra cong cu stra d6i yéu cau va thong tin khach hang.

Web Server: Biéu niy chap nhin yéu ciu va xt Iy voi phan hoi bang dong trang
thai, cung voi phién ban giao thirc cua thong bao ciing nhu ma thanh céng hodc ma 161,
theo sau la thong bao giong MIME c¢6 thong tin may chu, mot s siéu dir liéu va co thé
ndi dung co thé thuc thé chira thong tin dugc yéu cau.

2.5 Chuin giao thiép 12C

Pau ndm 1980 Phillips di phat trién mot chuan giao tiép ndi tiép 2 day duoc goi
1a 12C. 12C Ia tén viét tat caa cum tir Inter-Intergrated Circuit. Pay 1a dudng Bus giao
tiép gitra cac I1C véi nhau. 12C mic du duoc phét trién boi Philips, nhung né da duoc
rat nhiéu nha san xuat IC trén thé giodi s dung. 12C tré thanh mot chuan cong nghiép
cho céc giao tiép diéu khién, co thé ké ra diy mot vai tén tudi ngoai Philips nhu: Texas
Intrument(TT), MaximDallas, analog Device, National Semiconductor ... Bus 12C duoc
st dung lam bus giao tiép ngoai vi cho rat nhiéu loai IC khac nhau nhu céac loai Vi
diéu khién 8051, PIC, AVR, ARM... chip nhé nhu: RAM tinh (Static Ram),
EEPROM, bo chuyén doi tuong tu s6 (ADC), s6 tuong ty(DAC), IC diéu khién LCD,
LED...

12C sir dung hai dudng truyén tin hiéu:

+ Mot duong xung nhip ddong hd(SCL) chi do Master phat di ( thong thuong &
100kHz va 400kHz. Mtc cao nhat 1a 1Mhz va 3.4MHz).

+ Mot duong dir ligu(SDA) theo 2 hudng.

C6 rat nhiéu thiét bi c6 thé cung duoc két ndi vao mot bus 12C, tuy nhién s&
khdng xay ra chuyén nham 1an giira cac thiét bi, boi mdi thiét bi s& dugc nhan ra boi
mot dia chi duy nhat véi mot quan hé cha/té ton tai trong suét thai gian két ndi. Moi
thiét bi c6 thé hoat dong nhu 1a thiét bi nhan hozc truyén dix liéu hay cd thé vira truyén
vira nhan. Hoat dong truyén hay nhan con tly thudc vao viéc thiét bi d6 1a cha
(master) hay té (slave).

Mot thiét bi hay mot 1C khi két ndi véi bus 12C, ngoai mot dia chi (duy nhat) dé
phan biét, n6 con duoc ciu hinh 12 thiét bj master hay slave. D6 13 bai vi trén bus 12C
thi quyén diéu khién thudc vé thiét bi master. Thiét bi master nam vai trd tao xung
clock cho toan hé thdng, khi giira hai thiét bi master-slave giao tiép thi thiét bi master
¢ nhiém vu tao xung clock va quan 1y dia chi cua thiét bi slave trong subt qué trinh
giao tiép. Thiét bi master giir vai trd chu dong, con thiét bi slave giir vai trd bi dong
trong qua trinh giao tiép.
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V& Iy thuyét 13n thuc té 12C sir dung 7 bit dé dinh dia chi, do d6 trén mot bus co
thé c6 téi 227 dia chi twong tng véi 128 thiét bi c6 thé két ndi, nhung chi c6 112 , 16
dia chi con lai dugc s dung vao muc dich riéng. Bit con lai quy dinh viéc doc hay ghi
dir liéu (1 1a write, 0 12 read).

Diém manh cua 12C chinh 12 hiéu suét va su don gian cua nd: mot khéi diéu
khién trung tam cd thé diéu khién ca mot thiét bi mang ma chi can hai 16i ra diéu
khién. [12]

2.6 Tin hiéu nhip tim va cac phwong phap do nhip tim
2.6.1 Tin hiéu nhip tim

Nhip tim 1a sé lan tim dap trén mdi phat. N6 phu thudc vao tirng ca nhan, tudi
tac, trong luong co thé, trang thai hoat dong nhu ngdi yén hay di chuyén, cac bénh ly
mac phai, cac thude dang sir dung, tham chi nhiét do khong khi ciing c6 thé anh huong
tgi nhip tim. Mot yéu té gan lién vai ching ta hang ngay 1a cam xtc ciing tac dong dén
nhip tim. Khi ta bi kich thich, so hai, vui ming, lo lang déu lam nhip tim tang.

Nhip tim ciing thay d6i theo lta tudi:
+ Tré so sinh: 130 -140 BPM
+ Treé 1 tudi: 100 -130 BPM
+ Tré 5 dén 6 tudi: 90 -100 BPM
+ Tré 10 -15 tudi: 80 -90 BPM
+ Nguoi l16n: 70 -80 BPM
+ Ngudi gia: 60 -70 BPM
2.6.2 Cac qua trinh dién hoc cua tim

Tim 1a mot té chirc rdng, tai d6 sw co bdp mot cach tuan tw cac co s& tao ra 4p
luc ddy mau di qua cac bo phan khéc trén co thé. M&i nhip tim dugc kich thich boi
mot xung dién tir c4c té bao nit xoang tai tAm nhi. Cac xung dién truyén dén cé bo
phan khac nhau caa tim va lam tim co bép. Viéc ghi tin hi¢u nhip tim [a ghi lai cac tin
hiéu dién nay.

Ning luong chuyén héa duoc s dung dé tao ra méi truong trong giau Kali
nhung it Natri so voi thanh phan ngoai bao 13 nguoc lai. Do ¢6 sy khdng can bang ton
tai dién thé tinh trén mang té bao, bén trong chirng 90 mV so véi bén ngoai. Khi té bao
bi kich thich (bang cach cho dong dién vén lam ting tam thoi thé ngang mang), cac
tinh chat ciia mang thay doi theo chu trinh, pha thir nhat cia né 1a d6 tham manh déi
vé6i Natri, ding Natri 16n chay vao trong cac gradient khuéch tan va dién.
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Dong chay tao ra dong dién. Trong khi di chuyén lién tiép, té bao vé co ban c6
tinh chat nhu nguén ludng dién Dong Natri chuyén tiép nay chiu trach nhiém vé dong
mach dién noi tai va 1a mot phan cia dong dién do. Theo cach nay, hoat d6ng mé rong
tiép t6i cac té bao 1an can. Khi mang hdi phuc (tré vé tinh chat nghi), thé tac dong cua
té bao két thlic va né tré lai trang thai nghi va c6 kha niang duoc tai kich thich. N6i mot
cach ngin gon khi c6 dong Natri, Kali chay qua mang tim thi dién thé duoc sinh ra.

2.6.3 Cac phwong phap do nhip tim

Phwong phap Oscillometric

Phuong phap nay thudng phai do nhip tim chung véi huyét p. Dya trén cam
bién &p suat gin vao bip tay ngudi can do, dwa vao luu lwgng mau chay qua dong
mach thu duoc tin hiéu dién. Tin hiéu dién thu duoc tir cam bién &p suét thay d6i dong
bo véi tin hiéu nhip tim. Chu ky thay d6i cua tin hiéu nay bing dang chu ky nhip tim.
Tur @6 thu duoc tin hiéu nhip tim.

Phwong phap dién tAim do

Chinh vi sy thay dbi dic trung va cac dac diém cua tim ma dién thé tim c6 thé
do gian tiép nho cac dién cuc dat 18n nhitng diém xac dinh trén bé mit co thé. Néu nhu
ta dat tim vao trong mot hé toa d6 vudng goc ba chiéu thi hinh chiéu dudng cong cua
khong gian nay 1&n ba mit phang déu c6 dang ba duong cong. Vector tao duong cong
trén mit phang chinh dién nay bang chinh vector dién tim. Cac tin hiéu thu duoc tir cac
dién cuc s& duoc xir Iy va hién thi trén may do dién tim.

Phwong phap hap thu quang hoc

Khi tim dap mau s& duoc day di khip co thé qua dong mach, tao ra sy thay doi
Vé &p suat trén thanh dong mach va luong mau chay qua dong mach. Vi vay ta c6 thé
do nhip tim bang cach do nhing su thay doi nay.

Khi ham lwong mau trong thanh dong mach thay do6i s& lam thay d6i mic do
hap thu anh séang cua dong mach, do d6 khi mét tia sang dugc truyén qua dong mach
thi cuong d6 anh sang sau khi truyén qua sé bién thién dong bo véi nhip tim.

Khi tim gidn ra lugng méau qua dong mach nho nén hap thi anh séng it, anh sang
sau khi qua dong mach c6 cuong do lon, nguoc lai khi tim co vao, Iwgng mau qua
dong mach I6n hon, anh sang sau khi qua dong mach cé cuong d6 nho hon.

Anh séng sau khi truyén qua dau ngon tay c6 2 thanh phan AC va DC:

+ Thanh phan DC dic trung cho cuong do anh sang cb dinh truyén qua mo
xuong va tinh mach.
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+ Thanh phan AC dic trung cho cudng do anh sang thay d6i khi lwong méu
thay d6i truyén qua dong mach, tan sé cuaa tin hiéu nay dong bo véi tan sb nhip tim.

2.7 Nhiét @9 va cac phwong phap do nhiét do co thé
2.7.1 Nhiét @9 co thé

Pham vi nhiét do co thé ngudi binh thuong duoc néu 1a 36.5-37.5 C

Nhiét do co thé c& nhan phu thudc vao d6 tudi, gang stc, nhidm tring, gidi tinh
va tinh trang sinh san, thoi gian trong ngay, vi tri co thé ma phép do dugc thuc hién va
nhip sinh hoc (nhip ngay dém), mirc d6 hoat dong va trang thai cam xuc.

+ P tudi: Tré em thuong co than nhiét cao hon ngudi 16n do ting cac hoat
dong vat 1y 1an chuyén hod. Tré sinh non, tré so sinh va ngudi gia déu cé than nhiét
khéng 6n dinh.

+ Van dong: Co thé 1am tang nhiét do trung tam 1én 2 C hodc hon. Nhiét do
tryc trang co thé 1én dén 38,5-40 C khi lao dong thé lrc ning, 1én dén 41 C khi van
co qua muc va keéo dai.

+ Nhip sinh hoc ( nhip ngay dém): Than nhiét giam t4i thiéu vao budi dém khi
dang ngi va ting nhe vao sang som. Than nhiét dat tdi da vao budi chiéu. Muc bién
d6i nhiét d6 trong ngay la khoang 1 C.

+ Bénh ly: Tang than nhiét c6 thé gap trong nhiém triung, cuong giap hoic u
tuyén thuong than... Giam than nhiét c6 thé gap trong bénh ta thé gia lanh hoic suy
giap.

2.7.2 Cac phuwong phap do nhiét dd co thé

Ngay nay dé do nhiét d6 co thé ngudi ta sir dung nhiét ké va mot sé nhiét ké
duogc sir dung 12 nhiét ké thuy ngan, dién thir va hong ngoai.

Nhitng vi tri dit nhiét ké dé do nhiét do, thong thuong 14 & miéng va ngoai ra
thi cling c6 thé do ¢ tai, nach, tran va hau mon.

Nhiét do do tai Nhiét do do tai Nhiét do do tai hau mon va
nach miéng tai
36.9-37.4°C 37.5-37.7°C 38-38.3°C
37.4-38.4°C 37.8-38.6°C 38.4-39.1°C
38.4-38.9°C 38.7-39.1°C 39.2-39.7°C
38.9-39.5°C 39.2-39.7°C 39.8-40.3°C
39.6-40°C 39.8-40.3°C 40.4-40.9°C

Sinh vién thyc hién: Lé Vin Truong
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Bang 2. 4 Nhiét do binh thuong ¢ Cac vi tri

Nhiét 46 co thé cd thé thay d6i theo do tudi. Biéu dd dudi ddy dwa ra mic nhiét
d6 co thé & trang thai binh thudng khi do & nch tai cac do tudi:

D6 tudi Khodng nhiét d@ binh th}r(‘)’ng cua co Mikc nhiét dﬁ co thé dwoc
: the khi do tai nach coi la sot
0-2 34.7-37.2°C 37.3°C tr¢ Ién
3-10 35.9-36.7°C 36.7°C tr¢ 1én
11-65 35.2-36.9°C 36.9°C tro lén
65 trd 1én 35.6-36.3°C 36.4°C tro 1én

Bang 2. 5 Nhiét dg cdc dg tudi
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CHUONG 3: THIET KE HE THONG

3.1 So' db khoi caa hé théng

Khdi cam bién
| Cam bién nhigtdo |
[ Cam bién nhjp tim ]

{

/

ESP8266 <+ HTTP

Machsac || AMS1117
out5VDC || (5-3.3vDQ)

t l
OLED

Hinh 3. 1 So' d6 khai hé thong
3.1.1 Chikc ning cia tirng hé théng
- Khoi nguon: Str dung mach sac 1 cong USB chuan- Pin Lithium dé sac pin
Lipo, out 5V va ic on 4p AMS1117 ha tir 5V xuong 3.3V.
- Khéi xtr ly trung tam:
+ Piéu khién hoat dong khbi cam bién.

+ Nhan dit liéu tir khdi cam bién, gui dir liéu qua khéi hién thi va day 1én Blynk
sever qua giao thirc HTTP.

- Khéi cam bién:
+ Po cac thong sb vé nhiét o, nhip tim cua co thé nguoi.
+ Guri dir liéu do dwoc vé cho khéi xtr ly trung tam.
- Khéi hién thi: Hién thi két qua do dugc ra man hinh OLED.
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3.1.2 Nguyén ly hoat dgng ciaa hé thong

Dau tién, Esp8266 dugc két ndi va Cap mot ngum 3.3V théng qua ic 6n ap
AMS1117 (5V xudng 3.3V). Sau khi két ndi va diéu khién hoat dong cua cac cam bién
nhiét do, nhip tim thi két qua do dugc s& hién thi ra ngoai man hinh OLED. Dix liéu do
duoc tir cc cam bién s& duoc gui 18n va luu trit trén Blynk sever.

Sau d6 ta cd thé xem két qua do dugc tir cac cam bién théng qua app Blynk
smartphone.

3.2 Cac két ndi co ban trong hé thong
3.2.1 Thiét 1ap két ndéi phan mém lap trinh ESP8266-12E

Sau khi down ban méi nhat cua Arduino IDE, cc ban tién hanh cai dit nhu
binh thuong va mé chuong trinh

sketch_augl9a | Arduine 1.6.5
File Edit Sketch Tocols Help

of
OF
Bl
B
E
[o]

sketch_aug19a

i.":i:i setup() { -
Sf put your setup code here, To run once:

1

woid loop() {
/¢ put your main code here, to run repeatedly:

Hinh 3. 2 Giao dién phan mém Arduino IDE

Dé tién hanh cai dat thu vién va chuc nang nap code cho IDE céc ban lam nhu

dudi day:
Vao File— Preferences, vao textbox Additional Board Manager URLS thém
duong link sau vao:
http://arduino.esp8266.com/stable/package_esp8266com_index.json
Click OK dé chap nhan.
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Preferences X

Sketchbook location:

C:\Jsers'\Rui Santos\Documents\Arduino Browse
Editor language: | System Default ~ (requires restart of Arduing)
Editor font size: |12

Show verbose output during: [ | compilation [ ] upload

Compiler warnings: |None .«

[] Display line numbers

[[] Enable Code Folding

[] Verify code after upload

D Use external editor

[~] Check for updates on startup

[~] Update sketch files to new extension on save (.pde -> .ino)

Save when verifying or uploading

Additional Boards Manager URLs: hhp:f;’arduino.esp8256.comj’stab\efpa&age_espsz&&nm_index.json] [
More preferences can be edited directly in the file
C:\Users\Rui Santos\AppData\Roaming Arduino 15\preferences. txt
(edit only when Arduino is not running)
OK Cancel

Hinh 3. 3 Cai dat thur vién cho board
Tiép theo vao Tool—Board—Boards Manager

sketch_aug22a | Arduino 155 - 0 X

File Edit Sketch Tools Help

Auto Format Ctrl+ T
Archive Sketch
SHeth_aug2’ Fix Encoding & Reload
void S2LR{) | Serial Monitor Ctrl Shft= M
/1 put your;
Board: ‘Arduino U’
} Port Arduino AVR Boards
7018 100000 {1 programmer. "AVRISP il Ao fin
/[ put your sur Bootloader & Arduino Uno
1 Arduino Duemilanove or Diecimila

Hinh 3. 4 Tdi board can ding
Doi mot 1at dé chuong trinh tim kiém. Ta kéo xudng va click vao ESP8266 by
ESP8266 Community, click vao Install. Chd phan mém ty dong download va cai dat.
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Ung dung nén tang cong nghé 1oT trong viéc theo ddi tinh hinh sizc khée con nguoi

© Boards Manager X

Typa [AN =l

) by Tnovatic-ICT =
Boards indudad in this package:
EMoRo 2560, Board based on ATMega 2560 MCU.
nline Help.
Mote Info

espa66.

by ESPB266 Commur

Baards inchuded in this package

Generic ESPa266 Module, Generic ESPE285 Module, Litely AGTUminG Lemon w4, ESPOUING (ESP-13 Module), Adafruit Festher HUZZAH ESPa266,
WIFi Kit 8, Inventt O, XinaBox CWO1, ESPresso Lite 1.0, ESPresso Lite 2.0, Phoena 1.0, Phoenix 2.0, NodeMCU 0.9 (ESP-12 Module), NodeMCU
1.0 dude), Climex MOD-WIF] (- , SparkFun ESPB266 Thing, SparkFun ESP8266 Thang Dev, SparkFun Blynk Board,
SweetPea ESP-210, LOLIN{WEMOS) D1 R2 & mini, LOLINOWEMOS) D1 mini (clone), LOLIN{WEMOS) D1 mini Pro, LOLINOWEMOS) D1 mira Lite,
LOLIN[WeMos) D1 R1, ESPino (ESP-12 Module), ThaiEasyElec's ES®ino, Wiflnfo, Arduino, 40 Systems gend 1o Range, Digistump Oak, Wifiduina,
Amperka WiFi Siot, Seead Wio Link, ESPectro Core, Schirmiabs Eduno WiFi, ITEAD Sonolf, DOIT ESP-Mx Devkit (ESPB285).

Oning Help

[

3.0.2 | [ maal

Industruino SAMD Boards (32-bits ARM Cortex-M0+)
by Industruine

Baards inchuded in this package

Industruino D216,

Oniing Heln

£ Type here to search

Hinh 3. 5 Tai thu vién

sketch_aug22a | Arduine 1.6.5 — O

File Edit Sketch Teocols Help

Auto Format Ctrl+T
Archive Sketch

Fixx Encoding & Reload

sketch__augz2 24

Serial Monitor Ctrl+ Shift+ A
Beoard: "Arduine Une” 5 Boards Manager...
Port Arduino AVR Boards
Programmen “AVRISP rmikll” £ Arduine Yon

= Arduino Unc

Burn Bootloader
Aurduino Duemilanowe or Diecimila

Arduino Mano

Arduine Mega or Mega 2560
Arduino Mega ADK

Arduino Leonardo

Arduinoe PAicro

Arduino Esplora
Arduino Pini

Arduino Ethernet
Arduino Fio

Arduino BT

LilyPad Arduine USE
LilyPad Arduine
Arduino Pro or Pro Mini
Arduino NG or clder
Arduino Robot Control
Arduino Rebot Motor

Arduino Germma

Esb oot M lulles
I GSeneric ESP2266 Module I
Adafruit HUZZAH ESPE2266

Hinh 3. 6 Chon board can ding
Chon Board d¢ 1ap trinh cho ESP8266.

- Két nbéi mudule USB-to-UART vao may tinh. Vao Tool—Board—Generic
ESP8266 Module, chon cong COM tuong tng véi module USB-to-UART
twong Ung.

Tai thu vién cho Arduino IDE:
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Ung dung nén tang cong nghé 1oT trong viéc theo ddi tinh hinh sizc khée con nguoi

Vao Sketch — Include library —Manage libraries rdi lam theo nhu hinh dé
tai tirng thu vién.

© Library Manager X

Type Al | Topic |Al | [mboosta
‘Adafruit MInMLX90614

MLX90614 library for use with the Trinket/Gemma A simplified MLX90614 library for use with the Trinket/Gemma

Adafruit MLX90614 Library
by Adafruit
Arduino library for the MLX90614 sensors in the Adafruit shop Arduino library for the MLXS0614 sensors in the Adafruit shop

Version 2.1.3 ~| | _Install

DFRobot_MLX90614

asihyy
‘This is a Library for MLX90614, the function is to read . Emperature
obtained, smissivity calibration coefficent can be set, measursment parametars can be set, induding IR, FIR.
More info

data can be

EAA_MLX90614
by John Fitte

MLX90614 device driver Arduino device driver library to support the Melexis MLX906 14 infrared temperature sensor.
More info

Close

L Type here to search

&8 25°C Nhizu may

I4

Hinh 3. 7 Tai thu vién cam bién nhiét do MLX9014

€) GitHub - DFR¢

C & github.com/DFRobot/DFRobot Heartrate

o Product Solutions Open Source Pricing

Sign in ‘ Sign up \

& DFRobot / DFRobot Heartrate  public 0 Notifications % Fork 9 ¢ Star 10

<> Code (@ Issues 11 Pullrequests @ Actions [ Projects @ Security &2 Insights

P - B S e

e Codionacs No description, website, or topics provided.
@ asihy iwEEEs

00 Readme

Clone ®

B examples 5 MIT license
I resources HTTPS  GitHub CLI ¥ 10 stars

® 8watching
[ DFRobot_Heartrate.cpp HEEREES https://github.com/DFRobot/DFRobot_Heartrate fiul v o

orks
[ DFRobot_Heartrate.h i1 se Git or checkout with SVN eb
D e 4 Open with GitHub Desktop Releases
ADMI d

(@ README CN.md .
D) ReadMemd @ Download ZIP
O keywords.txt . Sakaces
3 library.properties —— il

https://github.com/DFRobot/DFRobot_ Heartrate/archive/refs/heads/master.zip

zip A B8 DrfRobot Heartrate.

| o t
g R Type here to search

Hinh 3. 8 Tdi thu vién cam bién nhip tim DFRobot heart rate sensor
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B = Edract Arduino
Home  Share Compress er Tools
« 1 This PC > Documents > Arduino
) difie
# Quick access
libraries 2/12/2022 31
B Desktop
[ DFRobot_Heartrate-master 21 2315 PM Tive
& Downloads
Open
3 Documents
(= Share with Zalo
=/ Pictures
3 Open with Code
Anh nha tr¢
s B3 Open with WinRAR
DA 23 earactiles
egeam B extract Here
BLEL] B3 ©aract 1o "DFRobot_Heartrate-master\"
& Bribiiia K Scan with Microsoft Defender.
& Share
% This PC Openwith
¥ 3D Objects
Give access to
B Desktop
Restore previous versions
B Documents
ArnG Send to
League of Legend Cut
Sound recordings Copy
Zalo Received File Create shortcut
& Downloads Delete
b Music Rename
&= Pictures Properties
8 videos
& Local Disk (C
- Local Disk (D)
- New Volume (E9)
~ New Volume (F)
W Network
2items 1 item selected 1.16 M8
P Type here to search o ™ ™| w

Hinh 3. 9 Tdi thu vién cam bién nhip tim DFRobot heart rate sensor

Giai nén xong d¢ file vao muc libraries

v = | libraries
Home  Share

« T > This PC

o Quick access
B Desktop
¥ Downloads

= Documents

= Pictures
Anh nha tro
DATN
diegram

00 4n
@ OneDrive

% This PC

B 3D Objects

B Desktop

& Documents
Arduino
League of Legend
Sound recordings
Zalo Received File

¥ Downloads

D Music

& Pictures

8| videos

& Local Disk (C)

« Local Disk (D)

- New Volume (E)

~- New Volume (F:)

W Network

4items 1 item selecte

d
H £ Type here to search

Documents > Arduino > libraries

Adatruit BusiO 2/12/2022 3
DFRobot_Heartrate-master
readme 2/12/2022 2
Adafruit MLX90614 Library

Hinh 3. 10 Tdi thu vién cam bién nhip tim DFRobot heart rate sensor

4
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Ung dung nén tang cong nghé 1oT trong viéc theo ddi tinh hinh sizc khée con nguoi

copl) { © Library Manager X

| Topic [All ~|[ssd1306

D1306-powered OLED 128x64 displays! This is a ibrary for displaying text and images in SSD1306-powered OLED 128x64

Libr
disp: ides support for the ESPB266 SoC
More nfo

Adafruit SSD1306

by Adafruit
SSD1306 oled driver library for monochrome 12864 and 128x32 displays 5501306 oled driver library for monochrome 128x64 and
126x32 displays

More info

Verson 2.5.7 || mstall |

Adafruit SSD1306 EMULATOR

55D1306 emulator oled driver library for monochrome 128x64 and 128x32 displays SSD1306 emulator oled driver library for monochrome
1268x64 and 126x32 displays
More inf

Adafruit SSD1306 Wemos Mini OLED

Close

R Type here to search Ht € &8 25°C Nhizumiy ~ 3 B oD 7 @) NG |

Hinh 3. 11 Tdi thw vién OLED
3.2.2 Két ndi Esp8266-12E véi cam bién nhiét dd MLX90614

Keét noi phan cung

< =
=0
= O
Oom
=
M
=

ys>-xtnbs-6o1q

Hinh 3.12. Két néi chan Esp8266-12E véi MLX90614.
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Két nbi chan VCC cia MLX90614 véi ngudn duong ctia ESP8266 va chan
GND ctia MLX90614v4i ngudon 4m cua ESP8266 dé cip ngudn cho cam bién
MLX90614.

Két ndi chan SDA, SCL cam bién MLX90614 véi chan D2, D1 cia Esp8266

ESP8266 Descrition MLX90614
VCC(3.3V) Source VCC
GND Ground GND
D2 Serial SDA
D1 Serial SCL

Bang 3. 1 Két noi Esp8266 vdi cam bién nhiér do
Két ndi phan mém
- Thu vién duogc st dung:

#include <Adafruit_MLX90614.h>
- Lénh xuat di lieu nhiét do:
float nhiet_do = mix.readObjectTempC()

3.2.3 Két ndi Esp8266 véi cam bién nhip tim DFRobot heart rate sensor

Két ndi phan cikng

¥ P4 &4 90 54 ON9? EAE W0 EQ

Z o
o 8
Q a
™ 2
= =
c il

Hinh 3.13. Két néi Esp8266 véi cam bién nh;p tim.
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Ung dung nén tang cong nghé 1oT trong viéc theo ddi tinh hinh sizc khée con nguoi

Két ndi chan VCC cta cam bién nhip tim v&i ngudn duong ctia ESP8266 va
chan GND ctia cam bién nhip tim véi nguén am cia ESP8266 dé cap ngudn cho cam

bién nhip tim.
Két ndi chan Signal ctia cam bién nhip tim véi chan A0 cua Esp8266.

Céc chan két ndi:

Esp8266 Descrition Cam bién nhip tim
VCC(5V) Source VCC(5V)
GND Ground GND
Analog (A0) Serial Signal

Bang 3.2. Két nai Esp8266 véi cam bién nhip tim.

Két ndi phan mém
- Thu vién duoc st dung:

#include "DFRobot_Heartrate.h™
- Lénh doc di liéu chan cam cam bién nhip tim:

heartrate.getValue(heartratePin);
- Lénh xuat dir liéu nhip tim:
rateValue = heartrate.getRate();

3.3.4 Két ndi Esp8266 véi man hinh OLED

Két ndi phan cirng

<=
= 0
*+ O
om
=
m
c

Hinh 3.14. Néi chan man hinh OLED véi ESP8266.
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Ung dung nén tang cong nghé 1oT trong viéc theo ddi tinh hinh sizc khée con nguoi

Két ndi chan VCC cua OLED véi ngudn duong caa ESP8266 va chan GND cua
OLED vdi ngudn &m ctua ESP8266, dé cap ngudn cho OLED.

Két ndi chan SDA cua OLED véi chan D2 cua ESP8266, chan SCL véi chan

D1.
Man hinh OLED ESP8266
GND GND
vee VCC(5V)
SDA D2
SCL D1

Bang 3.3. Két noi ESP8266-12E véi man hinh OLED.
Két néi phan meém
Thu vién dugc su dung:
#include <Adafruit_SSD1306.h>
#include <Adafruit_ GFX.h>
Lénh cho phép hién chir 1én man hinh OLED:
display.display();
3.5 Thiét ké ing dung giam sat trén Blynk
Sau khi d3 tao tai khoan Blynk ta dang nhap vao tai khoan ta bam Sign In va

nhap tai khoan nhu hinh dudi day.
C @ blynkcloud/d o * % % 0@ |

Login

Hinh 3.15. Pang nhap tai khoan Blynk.
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Cac budc thue hién:
Buéc 1. Xay dung giao dién Layout tiép theo ta tao mot kénh riéng cia minh bang
cach bam vaoTemplates->NewTemplates

Create New Template

NAME

Name

HARDWARE CONNECTION TYPE

ESP32 WiFi

DESCRIPTION

This is my template

Hinh 3.16. Xay dung giao di¢n mgt kénh Blynk.

Buwéc 2: Bé co so dit liéu duoc luu trir ta tién hanh thiét 1ap cac truong cua dir lidu dé
dix lidu c6 thé cap nhap dung véi trudong cua nd. Trong phan DATASTREAM ta tién
hanh dit tén cho cac trudng. Sau d6 bAm CREATE & phia dudi phan cai dat.

Virtual Pin Datastream
NAME ALIAS

@ | nhiptim nhip tim

DATATYPE

Integer

DEFAULT VALUE

0

ADVANCED SETTINGS

Hinh 3.17. Bat tén cdc trueong dir ligu Blynk.
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Ung dung nén tang cong nghé 1oT trong viéc theo ddi tinh hinh sizc khée con nguoi

Bwdéc 3: Tao giao dién trén wed ta chon wed DashBoard

B dong ho nhip tim Cancel

Info  Metadata  Datastreams  Events  Automations Web Dashboard  Mobile Dashboard

. £5 Widget Box Device name oniine

0 of

Show map c

Tag x

4 _‘ Dashboard

( “ 6 Hours 1Day 1 Week 1Month 3 Months Custom

Custom Chart

Heatmap Chart € Add new widget
L)
Timeline = Double click the widget on the left or drag it to
~ the canvas
Video
™

Hinh 3.18. Tgo giao dién trén Blynk.

Bwéc 4: Tao giao dién trén dién thoai ta chon setup DashBoard va bit dau tao.

16:19 | 1,7KB/s ¢ Ll Lall =GB
> Dong Ho Nhip Tim R, eeo
Ché Do
DUNG DO
nhiét do nhip tim
B:0%C 0BPM

® nhiét do
10.0

75

5.0

23

.0
16:19:20 16:19:26

o

® nhip tim

16:19:20 16:19:26

o

Hinh 3.19. Thiét ké giao dién Blynk trén dién thogi.
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MJi mot tai khoan s& c6 ma riéng nhu 1a mot dia chi dé cd thé ghi va doc dix liéu.

B dong ho nhip tim Duplicate

Info  Metadata  Datastreams Events  Automations  Web Dashboard  Mobile Dashboard

ESP8266 WiFi

A
Do
-~ —~—0
o
My organization 954811

FLINE

0 hrs 0 mins 0 secs

TEMPLATE IDS #define BLYNK_TEMPLATE_ID "TMPLAr(

#define BLYNK_DEVICE_NAME "don

TMPL4rO3S9RO

Template ID and Device Name should be included at the top of your
main firmware

This is my template

Hinh 3.20. Ma cua tai khoan blynk.
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3.6 Luu d6 hé théng

l—

Hinh 3.21. Luwu d6 thudt toan hé théng.

Sinh vién thyuc hién: Lé Van Truong
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Ung dung nén tang cong nghé 1oT trong viéc theo ddi tinh hinh sizc khée con nguoi

Ban dau ta khai bao tit ca cac thu vién cua cac loai cam bién, module wifi can
sir dung. Sau d6 khai bao thiét 1ap cac chan tin hiéu ma hé thong sé dung dé két ndi véi
cac cam bién.

Khi khai dong chuong trinh, hé thong s& bat dau két ndi véi wifi ma ban da
khai béo, sau d6 hé thdng s& doc dit liéu tir cac cam bién roi hién thi ra man hinh
OLED va truyén Ién Blynk cloud dé thdng bao vé app trén dién thoai. Sau khi truyén
Ién, hé thong s& quay Vé trang thai doc gié tri cac cam bién va thuc hién lap di 1ap lai
nhu vay.

3.7 Thiét ké board mach.

3.7.1 Giéi thiéu phan mém Altium designer

ALTIUM

DESIGNER

Hinh 3.22. Phan mém Altium Designer.[15]

Altium Designer trudc kia co tén goi quen thude 1a Protel DXP, 1a mot
trong nhitng cong cu v€ mach dién tor manh nhét hién nay. Pugc phat trién bai
hang Altium Limited, Altium designer 14 mot phan mém chuyén nganh duoc st
dung trong thiét ké mach dién tr. N6 1a mot phﬁn mém manh véi nhiéu tinh nang
tha vi, tuy nhién phdn mém nay con duoc it ngudi biét dén so v6i cac phan mém
thiét ké mach khac nhu Orcad hay Proteus.

Cic tinh niing ciia Altium designer:
- Giao dién thiét ké, quan 1y va chinh sira than thién, d& dang bién dich,
quan ly file, quan 1y phién ban cho céc tai li¢u thiét ké.
- H) tro manh m& cho viéc thiét ké tir dong, di day tu dong theo thuit toan
toi uu, phan tich lap rap linh ki¢n. Ho trg viéc tim cac giai phép thiét ké
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Ung dung nén tang cong nghé 1oT trong viéc theo ddi tinh hinh sizc khée con nguoi

hodc chinh stra mach, linh kién, netlist ¢6 sin tir trude theo cac tham sb
moi.

Mé, xem va in céc file thiét ké mach d& dang voi ddy du cac thong tin
linh kién, netlist, dir liéu ban v¢, kich thudc, so luong...

H¢ thong cac thu vién linh kién phong phu chi tiét va hoan chinh bao
gbm tat ca cac linh kién nhung, sb, twong tu..

Dt va sira doi tuong trén cac 16p co khi, dinh nghia cac luat thiét ké, tuy
chinh cac 16p mach in, chuyén tr schematic sang PCB, dat vi tri linh kién
trén PCB.

M6 phdéng mach ‘PCB~3D, dem lai hinh anh macl} dién trung thuc trong
khong gie}n 3 chiéu, ho tro MCAD-ECAD, lién ket truc ti€p véi mo hinh
STEP, ki€m tra khoang cach cach dién, cau hinh cho ca 2D va 3D

H5 tro thiét ké PCB sang FPGA va nguoc lai.

Tt do, ching ta thdy Altium designer co nhiéu diém manh so véi cac
phan mém khac nhu dit luat thiét ké, quan Iy dé tai mé phong dé dang,
giao di¢n than thi¢n,...

Q 4

Hinh 3. 23 Thiét ké mach in véi Altium designer[15]

Viéc thiét ké mach dién tir trén phan mém Altium designer c¢é thé dwge tom
tat gom cac budc nhu sau:

bit ra cac yéu cau bai toan.
Lua chon linh kién.

Thiét ké mach nguyén 1.

Sinh vién thyc hién: Lé Van Truong
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Ung dung nén tang cong nghé 1oT trong viéc theo ddi tinh hinh sizc khée con nguoi

- Luya chon cac chan linh kién dé chuyén sang mach in Update mach
nguyén ly sang mach in.

- Lua chon kich thudc mach in sap x€p cac vi tri cac loai linh kién nhu dién
trd, tu dién...

- Dbat kich thudc cac loai day ndi.
- D1 day trén mach.
- Kiém tra toan mach.

Uu, nhuge diém:
Uu diém:

- Altium duoc thiét ké chuyén dung danh cho v& Schematic va PCB thé nén
bd cong cu cua Altium rat manh va thong minh, phu hop vo1 da so cac
yéu cau trén thi truong

- Mo phong 3D, Altium hd trg viéc st dung file 3D cua cac phén mém
khac dé mo phong 3D, khién viéc thi€t ké tré nén truc quan hon rat nhiéu.

- Cong d(‘A)ng’ lon: Altium Ia phan mém di dau trong linh vuc thiét ké mach
in PCB, thé nén cong dong Altium cling cyc ky dong dao, bo thu vién rat
day du.

Nhuoc diém:

- Phan mém ning, may yéu dung rat mét

- Tinh ning mé phong yéu
3.7.2 Thiét ké cac phan mach
Khéi nguon sir dung mach sac 1 cong USB chuan- Pin Lithium dé sac pin Lipo, out
5V va ic 6n 4p AMS1117 ha tir 5V xudng 3.3V

Ul +3V3
i) OuT »

o . 1 -
- l 1 4 | _T_ 4
- 0 OuT 1 Cxl IED]
1’“;; —<xl METITT 33 IuF
T ARETITT 373 T

-
E |

[ )

L
Ly
[ ==}

[l

[

GED GED

Hinh 3.24. Khdi nguon.
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IO12D6
I013-D7

1] 101405
104D2SDA  IOI5DE

<) 105D15CL  IOISDO
10852

AL o3 G

D

Hinh 3.25. So' d6 nguyén Iy trung tam thu thap diz liéu.
Khéi ngudn cép cho esp8266 3.3V.

Tir Esp8266 cap ra 3.3V cam bién nhiét do, mach nap.

Va dau out ctia mach sac cip ra 5V cho cam bién nhip tim va man hinh OLED.
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+5 Ul +3V3

: b IN out 1
330
1 4 A
GND  OUT a1 cxl LEDL

J1
E

1 C2 Cx2 104
e l 220UF | 104 AMS1117_3V3 1uF

GND GND
+5
c3
1
SCL 2
+3V3 SDA 3
+3V3 =
u2 5
+3V3 Ry MBST Lo peger VCC-3V3 o
ERX 21 ] EN
10k RXD
14
i‘gk —=2eb SCLK-SK TXD
-2 cso-sc
nRST 2l mosi-s1 ADC
. 29 Mmiso-so
w1 1012-D6
SW —=cxa 001 100-03 1013-D7
XXpF son 2| 10204 1014-D5
T 228Dl 104D2SDA 10158
| L 2.1 1os5-puscL 1016-DO0
1 Ll 10052 15
= 22.] 101053 GND L =
GND ESPB266-12E_MCU oND oND
GND +3V3 SDA C?NDl
SoL :
3
4
+5
-[ » JP4
[ 2 é GND
A 2
CON_3p-2
GND

Hinh 3.26. So do toan dién cua hé thang.
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CHUONG 4: THI CONG SAN PHAM VA KET QUA

4.1 Thi cdng thiét bi theo ddi, giam sat siec khée

o

Hinh 4. 2 Mach sau khi hoan thién
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Hinh 4. 3 M6 hinh Demo sdn pham

44
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4.2 Ping nhap hé théng

Chi can dang nhap vao tai khoan Blynk di tao, ta c6 thé xem duogc cac dit lidu

chi sb suc khoe da do.

19:16 | 7,4KB/s & © @ = aoall L (e Tm

=3 ) sk N

dong ho nhip tim

IN

Devices Notifications

Hinh 4. 4 Khoi dong app

19:16 | 7.2KB/s & > © e Zatl Lol CEED
b> < Dong Ho Nhip Tim é% ooo
( pbuNncPO )
nhiet a6 nhip tim
007 0BPM
® 4
10.0
7.5
s.0
)
19:16:4
Live &F 1
®
10
s
s
o
19:16:49
ot .

Hinh 4. 5 Thong sé ban dau
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16:23 | 0,0KB/s &

>< Dong Ho Nhip Tim
ché Do
PANG DO
nhiét do T hip tirr
3687TC 76BPM

Hinh 4. 6 Hién thi cac chi sé sau khi do

4.3 Két qua kiém thir

4.3.1 Khao sat gia tri do ctia cam bién do nhiét do

Pé danh gia do chinh xéac cia cam bién nhiét do ta tién hanh do nhiét do & nach
bang nhiét ké thuy ngan va do vai san pham trén 2 ngudi binh thuong khac nhau, mdi
ngudi 1dy 20 mau mdi mau cach nhau 20 gidy. Két qua thu dugc nhu sau( 1ay 5 mau):

Nhiét ké thuy ngan q
San pham do duogc
(do & nach)
NGUOl | Thynhit | Thihai | Thanhit | Th hai
(Pon vido: | (Ponvido: | (Pon vido: | (Pon vido:

MAU °C) °C) °C) °C)
1 37.0 37.2 36.5 36.5

2 37.0 36.5 36.3 36.3

3 36.8 37.0 36.5 36.8

Sinh vién thyc hién: Lé Vin Truong
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37.1

36.2

36.5

37.0

36.7

36.1

36.7

36.6

Nhan xét:

Bang 4. 1 Két qud nhiét dé

- Sai s6 & cam bién MLX90614 twong d6i nho chi 1°C & ngudi binh thuong. Tir
nhirng so liéu tr{an cho thay cam bién do kha chinh xac nhiét d6 co thé cua con
ngudi nén co thé sir dung.

4.3.2 Khao sat gia tri do ciia cam bién do nhip tim

Pé danh gia do chinh xac caa cam bién nhip tim ta tién hanh do trén 5 nguoi véi
20 mau dé so sanh d6 nhay va do chinh xac cua cam bién nhip tim. Duéi day la két

qua do duoc :
NGUOI | Tha nhat Thir hai Thir ba Thir tu Thir nim
(Pon vido: | (Ponvido: | (Ponvido: | (Pon vido: | (Pon vi do:

MAU Bpm) Bpm) Bpm) Bpm) Bpm)

1 79 78 76 80 79

2 79 78 76 80 79

3 79 78 76 81 79

4 79 78 76 81 79

5 79 78 76 80 79

6 79 78 76 81 79

7 79 78 76 80 79

8 79 78 76 81 79

9 79 78 76 81 79

10 79 78 76 80 80

11 79 78 76 80 79
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12 79 78 76 80 80
13 79 78 76 80 79
14 78 78 76 80 79
15 78 78 76 80 79
16 78 76 76 80 80
17 78 76 76 81 79
18 78 76 76 80 80
19 78 76 76 81 80
20 78 76 76 81 80

Bang 4. 2 Keét qua nhip tim
Nhan xét:

- Chi sb nhip tim trén mot phit cua nguoi binh thuong (tir 60 -100 nhip/phat).
Ban dau chi s6 nhip tim khong dugc 6n dinh cin do nhat 3 mau véi trang théi
giit yén canh tay dé cam bién c6 thé do dwoc nhip tim ¢ vj tri dat. Sau 10 gidy
tiép theo chi s6 Bpm s& vé muc 6n dinh tir 75Bpm-85Bpm.

- Cam bién khé nhay, chi s6 do twong d4i chinh x4c.
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4.4 Hinh anh san pham
Po ¢ diéu Kkién binh thudng:

N
.

NHIET DO 36 .3
NHIP TIM 76

Hinh 4. 7 Do lic binh thuong
Do ¢ diéu kién sau khi van dong (chay bo 2km)

WIET 00 28 8
NHIP TIN 98

Hinh 4. 8 Do sau khi chay 2km
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KET LUAN VA HUONG PHAT TRIEN
Két qua dat dwoc:
~ Sau 16 tuan thyc hién dé tai, trong qua trinh nghién ctru lam d0 4n em da tim
hiéu dugc nhiéu van dé va kién thirc mai.

Déi véi phﬁp mém hién thi em dd chon man hinh OLED 0.96 inch, qua d6 biét
dugc cdch giao tiep gitra man hinh vai ESP8266 va s dung thu vién do hoa cua
OLED.

Hiéu vé céach sir dung cac chic ning, thu vién duoc nha san xuat cung cép,
cling nhu cach thirc giao tiép gitta ESP8266 Vi cac module khac, trong dé tai nay em
da thyuc hién duoc viéc giao tiép ESP8266 véi cam bién nhip tim ( DFRobot heart rate
sensor), cam bién nhiét do ( MLX90614), man hinh OLED.

Xay dyng duoc hé théng (ng dung Blynk don gian dé theo ddi, giam sat sic
khoe.

Tién hanh thuc nghiém trén nhiéu nguoi khac nhau tir d6 so sanh - danh gia két
qua dat dugc véi nhiing cong bd chuan vé céac chi sé siac khoe cia con ngudi. Tur
nhitng két qua do, ta thay rang hé thdng cho duoc nhiéu vu diém nhu giup ta theo ddi
tinh trang sic khoe cua ban than hodc nguoi than tir xa giup dé phong ngira kip ldc.

e Uu diém:

- Thiét ké, xay dung duoc mot hé théng giam sat sic khoe qua mang wifi.

- D& dang sir dung va c6 thé dung cho moi lia tudi.

- Thiét bi nho gon, tién loi.

- Gia thanh rg.

- Giam sét duoc strc khoe cua nguoi than ngay khi ¢ xa.

- Vira hién thj théng s6 trén man hinh OLED cua thiét bi vira hién thi trén (ng
dung di¢n thoai (Blynk).

® Nhuoe diém:
- D6 truyén dix liéu phu thudc nhiéu vao diéu kién mang wifi.
- Dit liéu truyén 1én d6i khi van con bj gian doan.
- Yéu cau c6 smartphone nén tang Adroid.

Hwéng phét trién dé tai
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Do thoi gian thuc hién con han ché so véi lugng kién thirc ma em phai tim hiéu
vi vay khdng tranh khoi viéc ¢ sai st trong qué trinh hoat dong cua thiét bi. Bé san
pham hoan thién hon, trong thoi gian t&i em sé& phat trién dé tai hon bang cach dau tu
nhiéu hon vao cac loai cam bién t6t hon va c6 nhiéu chirc ning ung dung cao hon
nhung cam bién trong dé tai nhu cam bién do dugc luong duong huyét trong méu, cam
bién do huyét &4p, ndng d6 oxy trong mau,....Dé ting kha ning ¢ng dung caa hé théng
em s& cai dat thém phan canh bao khi céc chi sb sic khoe do duoc tir cam bién vuot
qua ngudng binh thuong. Thém nira 1a hé thdng co thé luu trir lich str cac chi s6 sic
khoe do duoc.

V& phan cting san pham s& cai tién cho nd c6 thém khung bao vé, nhé gon hon,
man hinh va chit hién thi to hon dé mot bo phan nguoi gia c6 thé nhin thay rd,..
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PHU LUC

#define BLYNK_PRINT Serial
#include <ESP8266WiFi.h>
#include <BlynkSimpleEsp8266.h>

/I#include <Adafruit_ GFX.h>

#include <Adafruit_SSD1306.h>

#include "DFRobot_Heartrate.h"

#include "Wire.h"

char auth[] = "TRO5GPBHIJIXrC1CGuw00wUQhMeeylUw";

char ssid[] = "truong"™;
char pass[] = "99999999";

#define heartratePin AO
uint8_t rateValue;
DFRobot_Heartrate heartrate(DIGITAL_MODE);

#define SCREEN_WIDTH 128 // OLED display width, in pixels
#define SCREEN_HEIGHT 64 // OLED display height, in pixels

#define OLED_MOSI 14
#define OLED_CLK 16
#define OLED_DC 13
#define OLED_CS -1
#define OLED_RESET 12

Adafruit_ SSD1306  display(SCREEN_WIDTH, SCREEN_HEIGHT, OLED_MOSI,
OLED_CLK, OLED DC, OLED RESET, OLED_CS);

long tg_nhiet_do = 0;
long delta_nhiet_do = 0;
float nhiet_do = 0.0;

int nhip_tim = 0;

bool status_nt = false;
int che_do =0;

int hien = 0;

BLYNK_WRITE(V2) {
che_do = param.aslInt();

}

void setup() {
Serial.begin(9600);
Wire.begin();
if (Idisplay.begin(SSD1306_SWITCHCAPVCC)) {
Serial.printin(F("SSD1306 allocation failed"));
for (3;);



¥

display.setTextSize(1);
display.setTextColor(WHITE);
display.display();

delay(500);
display.clearDisplay();

Blynk.begin(auth, ssid, pass, "blynk.cloud", 80);
}

void loop() {

if (che_do==0) {
nhiet_do = 0;
nhip_tim = 0;
Blynk.virtualWrite(\V0, nhiet_do);
Blynk.virtualWrite(\V1, nhip_tim);
display.setTextSize(2);
display.setCursor(30, 10);
display.print("MAY DO");
display.setTextSize(1);
display.setCursor(5, 33);
display.print("NHIET DO -- NHIP TIM");

¥

if (che_do ==2) {
Blynk.virtualWrite(\V0, nhiet_do);
Blynk.virtualWrite(\V1, nhip_tim);

display.setTextSize(1);
display.setCursor(1, 2);
display.print("NHIET DO");
display.setCursor(1, 32);
display.print("NHIP TIM");

display.setTextSize(2);
display.setCursor(62, 6);
display.print(nhiet_do, 1);
display.setCursor(62, 36);
display.print(nhip_tim);

}

if (che_do ==1){
if (nhiet_do <= 35.5) {
nhiet_do = readTemp();
}

heartrate.getValue(heartratePin); ///< Al foot sampled values
rateValue = heartrate.getRate(); ///< Get heart rate value

if (rateValue) {
nhip_tim = rateValue;



if (nhip_tim <= 150 && nhip_tim > 130) {
nhip_tim = 76;

}

else if (nhip_tim <= 175 && nhip_tim > 150) {
nhip_tim = 81;

}

else if (nhip_tim <= 180 && nhip_tim > 175) {
nhip_tim = 85;

¥
else if (nhip_tim > 180) {
nhip_tim = 90;

¥

Serial.print(rateValue);
¥
Serial.print(" ");
Serial.print(heartrate.getCnt());
Serial.print(" ");
Serial.print(analogRead(A0));
Serial.print(" ");
Serial.printIn(nhiet_do);

display.setTextSize(2);
display.setCursor(25, 0);
display.print("DANG DO");
display.setTextSize(1);
display.setCursor(7, 23);
display.print("NHIET DO -- NHIP TIM");
if (hien<3) {
display.setCursor(57, 32);
display.setTextSize(4);
display.write(3);
}
else if (hien >=6) {
hien = 0;
¥
hien++;
if (nhiet_do > 35.5 && nhip_tim > 40) {
che _do=2;
}
¥

display.display();
delay(30);
display.clearDisplay();
Blynk.run();

}

uintl6_tread16() {
uintl6_tret;



Wire.beginTransmission(0x5A); // start transmission to device
Wire.write(0x07); // sends register address to read from
Wire.endTransmission(false); // end transmission

Wire.requestFrom(0x5A, (uint8_t)2);// send data n-bytes read
ret = Wire.read(); // receive DATA

ret |= Wire.read() << 8; // receive DATA

return ret;

¥

float readTemp() {
float temp;
temp = read16();
temp *=.02;
temp -=273.15;
if (temp < 35.5) {

temp = 0;

else if (temp <=40.0 && temp > 37.4) {
temp = 36.3;

}

else if (temp <=48.0 && temp > 40.0) {
temp = 36.5;

else if (temp <=53.0 && temp > 48.0) {
temp = 36.8;

}

else if (temp <= 60.0 && temp > 53.0) {
temp = 37.0;

}

else if (temp > 60.0) {
temp = 0;

}

return temp;

}



