SCIENCE - TECHNOLOGY

NGHIEN CUU VA UNG DUNG NEN TANG loT
TRONG VIEC CHAM SOC SUC KHOE CON NGU Ol

RESEARCH AND APPLICATION OF 10T BASIS IN HEALTHCARE FOR HUMAN

TOMTAT

V6i sy phat trién cla cong nghé hién dai, méy mdc, phuc vu doi song ca con
nqui, diéu do ciing dong nghia véi viéc con nguai ngay cang lugi van dong. May
tap thé duc Ia mdt cong cu gilp con ngudi cdi thién tinh trang stic khde. Tuy
nhién, dé thu hdt va khuyén khich con nquai trong thoi dai cong nghé phat trién
nhu hién nay, cic loai méy tap thé duc phai dap ting dugc nhiing nhu cau nhu:
tinh ndng hién dai, két cdu nho gon, gid ca phdi chang. Cling véi d6, mang
Internet hién dang phd bién tai moi dia diém, viéc theo doi, luu tri cac két qua
tap luyén dé theo ddi tinh trang stic khde néu dugc gdi dén ngudi tp thong qua
mang Internet thi sé rat tién loi va hop li, diéu ma cac dia diém cong cong hay
trung tam thé thao thdng thuting chi sir dung mang Internet dé phat nhac trong
thai gian st dung. Nghién ctu nay la su két hp giita viéc tdn dung co nang clia
con ngudi chuyén hoa thanh dién nang hiiu ich va phuong phép theo doi, khuyén
khich con nquoi tap thé duc thudng xuyén gidp cai thién stic khde trong cudc
song hién dai.

Tir khéa: Ung dung loT chdm séc stic khde, loT trong y t&, theo ddi siic khde
théng qua loT, mdy tap tao dién.

ABSTRACT

With the development of modern technology, machines and robots created
for human life, it also means that people are increasingly lazy to exercise.
Exercise machine is a tool to help people improve health status. However, in
order to attract and encourage people in the current technological life, the type
of exercise machines must meet the needs such as: modern features, compact
structure, affordable prices. Along with that, the Internet is now popular in every
place, tracking, storing exercise results to monitor health status if sent to the
trainees via the Internet, it is very convenient and reasonable, which public
places or sports centers usually only use the Internet to play music during usage.
The research is the combination between utilizing human energy to convert into
useful electricity and monitoring methods, encouraging people to exercise
regularly to improve health in modern life.

Keywords: Application of loT for healthcare, loT in health, health monitoring
through loT, power generation machine.

'Lép TBH 1- K11, Khoa Dién, Trutng Dai hoc Cong nghiép Ha Noi
2Lép TBH 2 - K11, Khoa Dién, Trudng Dai hoc Cong nghiép Ha Noi
3L6p Dién 2 - K11, Khoa Dién, Truting Dai hoc Cong nghiép Ha Noi
“Ldp Dién 3 - K11, Khoa Dién, Truting Dai hoc Cong nghiép Ha Noi
SKhoa Dién, Trutng Pai hoc Cdng nghiép Ha Noi

“Email: anhnguyen.haui@gmail.com

Nguyén Tién Dam’, Cao Duc Thién?, Hoang Trong Nho’,
Nguyén Ngoc An', Db Thién Quang®, Nguyén Viét Anh>"

1. GIGI THIEU

Khi cdng nghiép va céng nghé ngay cang phat trién,
ching gidi quyét nhu cau vat chat cta lao dong chan tay,
nhung déng thdi cling tao ra nhiing thach thic méi cho
stic khde va ca thé con ngudi.

Nhanh chéng phat trién qua ting thdi ky, con ngudi da
c6 robot hut bui, mdy r&ra chén, mdy giat, 16 nuéng, may
pha ca phé... cho nhitng cong viéc don gidn nhat trong nha.
Méi thiét bi nay dan giam di thai gian di chuyén ctia chung
ta trong suét ca ngay. Vi I6i séng nhan nha, xuong clia con
ngudi bat ddu mong hon, co bap yéu hon.

Dua trén nhing cg s& da nghién ctu vé viéc khuyén
khich con ngudi tap thé duc dé tao ra dién niang cung cap
cho cac thiét bi sac dién thoai va thiét bi chiéu sang noi cong
cong nhu: nghién cty, tinh toan xay dung mé hinh tap thé
duc - May phat dién tao nguén cung cap cho sac dién thoai
va chiéu sang noi cong cong [1]. Day sé la co s& hiu ich dé
giup cai tién mo hinh va hudng muc tiéu cho viéc theo déi
stic khée con ngudi trén cac thiét bi tap thé duc.

Nhom tac gia thuc hién nghién ctu, iing dung nén tang
loT trong viéc cham séc stic khde con ngudi nhu mot su ké
thlra va cdi tién nhiing thanh qua da dat dugc trong nghién
ctu [1]. V&i muc tiéu theo dbi suc khde cla ngudi tap thé
duc, nhém nghién clu quyét dinh cai tién mo hinh bang
cach thém cac chiic nang do théng s6 lién quan dén suc
khoe nhu lugng calo dét chay hay nhip tim,... ngoai ra can
thém viéc luu trf nhitng d{ liéu da thu dugc trén moét hé
théng quan ly dugc nham muc dich trao déi di liéu online
tir nhiing d6i tugng can cham soc suc khoe dac biét téi cac
bac si, ngudi diéu tri tur xa.
2.COSGLY THUYET VA CAC PHUGNG PHAP THUC HIEN
2.1. 10T va ting dung ctia loT trong d&i séng

Mang luéi van vat két néi Internet hodc la mang ludi
thiét bi két néi Internet viét tat la loT (ti€ng Anh: Internet of
Things) 1a mét kich ban cda thé gisi, khi ma méi dé vat, con
ngudi dugc cung cdp moét dinh danh cda riéng minh va tat
cad c6 kha nang truyén tai, trao d6i thong tin, di liéu qua
mot mang duy nhat ma khéng can dén su tuang tac truc
tiép gilta ngudi vGi ngudi, hay ngudi véi may tinh. loT da
phat trién ti sy hoi tu ca cong nghé khong day, cong
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nghé vi co dién t va Internet. N6éi don gian la mot tap hop
cac thiét bi c6 kha nang két néi véi nhau, véi Internet va véi
thé gidi bén ngoai dé thuc hién mét cong viéc nao dé. Hay
hiéu mot cach don gian loT 14 tat ca cac thiét bi ¢ thé két
ndi vai nhau. Viéc két ndi thi c6 thé thuc hién qua Wifi,
mang vién théng bang rong (3G, 4G), Bluetooth, ZigBee,
hdng ngoai... Cac thiét bi c6 thé Ia dién thoai théng minh,
may pha cafe, may giat, tai nghe, bong dén va nhiéu thiét
bi khac [2].

loT dugc ting dung trong cac linh vuc ctia d&i séng nhu:
y t€, ndng nghiép, cobng nghiép, moi trudng,....

2.2. Téng quan moé hinh co ban

Thiét bj %
o Thiét bi két
ﬁ n L. noi Internet
ning

Hinh 1. Co ché hoat ddng ciia méy tap thé duc dng dung loT

Co ché ctia moé hinh: Nb luc clia con ngudi trong khi
quay truc, véi toc dé goc (Wyymen) VA MO-men xodn tuong
Ung (Tuman)- ThONG thudng, can c6 mét hé théng truyén co
hoc dé€ diéu chinh cac bién nay thanh cac bién can thiét cda
b6 tao (Wyenerator VA Tgenerator)- SaU d6, nang luong co hoc nay
dugc bién thanh nang lugng dién bsi may phat dién
(Generator P,,,). Cudi cling, Generator P, dugc chuyén ddi
qua cac mach dién t cong suat véi muc dich dugce luu tr
(P,, - Storage). Lugng dién nang tao ra sé dugc luu trir va la
nguén nudi cho chinh cac thiét bj loT dé theo déi va giam
sat qua trinh tap thé duc ctia ngudi st dung.

2.3. Xay dung so dé nguyén ly

Internet (Wifi)

Cim bién
do nhip tim
Nhin difn
danh tinh

Khii hién thj

Khéi vi ditu khién

Ditu khién ding
cit

Khii diu ra

b i Din, sye dién thogl

Hinh 2. So dd nguyén ly

Chuic nang ctia cac khéi chinh:

Sau khi ngudi tap tac dong lam quay truc ban dap, luc
sé dong thai tac dong lam quay truc may phat dién. Dién
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nang sé dugc dua qua cac bd chuyén déi vao Ac quy dé luu
tr{r dién ndng.

Khai vi diéu khién: Nhan tin hiéu théng qua Internet
(Wifi) két néi véi dién thoai thong minh dé tac déng diéu
khién Khéi dau ra va truyén di liéu theo déi stc khde cho
ngudi sir dung may tap thé duc.

Cam bién nhip tim: Do nhip tim cda ngudi st dung.

Encoder: Do t6c do vong quay cla banh xe dé quy déi
quang dudng tuong duong di dugc.

Khéi Internet cé chuc nang trao déi dit liéu trén server
va diéu khién déng cit phu tai thong qua mang Internet.

Mo hinh sé théng qua thiét bi quét van tay sé dua théng
tin ca nhan va di liéu theo doi stc khde giup ngudi dap
theo ddi tinh trang stic khoe dé dang hon.

Khéi hién thi: Hién thi cac théng s6 lién quan dén su
van déng hay tinh trang stic khoe clia ngudi dap nhu: s6
quang dudng di dugc, s6 calo d6t chay tuong duong,...

Khoi dau ra: Nhan tin hiéu diéu khién dé cung cap dién
cho phu tai.

2.4. Phuong phap thuc hién

2.4.1. Ung dung phdn mém Auto CAD

Auto CAD la phdn mém chuyén dung dé thiét ké xay
dung mo6 hinh 2D, 3D. Sau khi tham khao céac két cdu cla cac
may tap théng dung, Auto CAD la cong cu hiiu ich dé thiét
ké khung may tap sao cho t6i uu vé dién tich cling nhu téi uu
khi d3t cac khéi diéu khién va hién thilén mé hinh.

Hinh 3. Khung md hinh duotc thiét ké nhe phan mém AutoCAD
2.4.2. Ung dung phdn mém Altium Designer

Hinh 4. Thiét ké Khai diéu khién trén Altium Designer
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Altium designer la mét phan mém chuyén nganh dugc
st dung trong thiét ké mach dién t&. Day la cong cu giup
thiét ké cac board mach ting dung cho mo hinh.

2.4.3. Lap trinh cho cdc khéi diéu khién va hién thi

#include <DNSServer.h>

#if defined(ESP8266)

#include <ESP8266WebServer.h>

#else

#include <WebServer.h>

#endif

#include
//https://github.com/tzapu/WiFiManager

#include <Ticker.h>

[x*x*x*x%x DECLARE FOR LIBRARY /
#include <Adafruit_MQTT.h>

#include <Adafruit_ MQTT_Client.h>

#define AIO_SERVER "io.adafruit.com"

#define AIO_SERVERPORT 1883 // use 8883 for SSL
#define AIO_USERNAME "thienlc"

#define AIO_KEY "84a4aa2dfb2b4c288a1cb870a7eb330b"

Adafruit_ MQTT_Client mqtt(&client,  AIO_SERVER,
AIO_SERVERPORT, AIO_USERNAME, AIO_KEY);

Adafruit_MQTT_Publish all_data_collection = Adafruit_
MQTT_Publish(&mqtt, AIO_USERNAME
"/feeds/all_data_collection");

Adafruit_MQTT_Publish distance = Adafruit_ MQTT_
Publish(&mqtt, AIO_USERNAME "/feeds/Distance1");

Adafruit_MQTT_Publish speed_encoder = Adafruit_
MQTT_Publish(&mqtt, AIO_USERNAME "/feeds/Speed");

Adafruit_MQTT_Subscribe onoff_relayl = Adafruit_
MQTT_Subscribe(&mqtt, AIO_USERNAME "/feeds/Relay 1");

Adafruit_MQTT_Subscribe onoff_relay2 = Adafruit_
MQTT_Subscribe(&mqtt, AIO_USERNAME "/feeds/Relay 2");

Adafruit_ MQTT_Subscribe  heartrate =  Adafruit_
MQTT_Subscribe(&mqtt, AIO_USERNAME "/feeds/HeartRate");

Ticker blinker;
#include <FPM.h>
FPM finger(&Serial2);
FPM_System_Params params;
int16_tp=-1;
[rrxxxxxx ENDING DECLARE /
// Check if its the onoff button1 feed
if (subscription == &onoff_relay1)
{ //onoff_relay1
Serial.print(F("On-Off button1:"));
Serial.printIn((char *)onoff_relay1.lastread);
if (strcmp((char *)onoff_relay1.lastread, "ON") == 0)

<WiFiManager.h>

{
digitalWrite(Relay1, LOW);
}
if (stremp((char *)onoff_relay1.lastread, "OFF") == 0)
{
digitalWrite(Relay1, HIGH);
}
}
// Check if its the onoff button2 feed
if (subscription == &onoff_relay2)
{ //onoff_relay1
Serial.print(F("On-Off button2:"));
Serial.printIn((char *)onoff_relay2.lastread);
if (stremp((char *)onoff_relay2.lastread, "ON") == 0)
{
digitalWrite(Relay2, LOW);
}
if (stremp((char *)onoff_relay2.lastread, "OFF") == 0)
{
digitalWrite(Relay2, HIGH);
3.KET QUA DAT BPUGC

Hinh 5. M hinh sau khi hoan thanh

D3u tién, 8n vao
nut dang nhip
dé quét van tay

Sau do
B quet van tay

Hinh 6. Két qua khi dang nhap bang van tay
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Tr tark?
Buang duonsam
Uan Ltoc (0.88KMm<H
t T b Groue

An nut Start
dé bat dau
tap luyén

Hinh 7. Két qua khi an nt Start

Trong qua trinh tap luyén, ngudi dung cé thé do nhip
tim bang cach an nut trén déng hé Mi Band.

S vew

An nut Stop
khi két thic
tap luyén

An Bang
Xuat khi
hoan thanh !
qua trinh

Hinh 10. An niit dng xuét khi hoan thanh qud trinh tap luyén thé duc
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Hinh 11. Dit liéu gti vé server khi hoan thanh qua trinh tap luyén thé duc

You have run 103.50 meters and consume
3.00 calories. Your last heart rate is 77
BPM. Congratulation!

| B 1

Hinh 12. Két qua tap luyén gti vé tin nhan dién thoai clia nguai st dung
4. KET LUAN

Nghién ctru, tng dung nén tang loT trong viéc cham soc
stic khée con ngudi da budc dau hoan thién va dap tng
dugc yéu cau dat ra. Qua nghién ctru thuc té trén thiét bi da
phat trién, nhdm nhan thdy day la mot thiét bi rat hiu ich
trong cuéc séng hang ngay, nang cao stc khoe, tan dung
nguén nang lugng dugc tao ra. Nhém téac gia sé ti€p tuc
nghién ctu, d8i mai va nang cap dé san pham co thé téi uu,
V@i gia thanh ré hon dé dap ung da s6 nhu ciu cla ngudi
st dung.
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