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Tém tat

Chi sé gia hoa cla dan sé Viét nam tdng manh trong nhitng ndm qua cing véi xu huéng ngudi cao tudi
séng mét minh la véan dé I6m véi céc dich vu y té trong viéc chdm séc strc khde cho ho. Trong bai bao nay,
chiing téi dé xuét mot thiét bj deo cé kha ndng do mét sé tin hiéu sinh hoc co ban clia ngudi cao tudi nhu
nhiét do, nhip tim, cdng nhw giam séat cac vén déng hang ngay cda ho dé phat hién hién twong ngé va dja
diém xay ra c& & méi truong trong nha va ngoai troi. Ngoai ra, thiét bj con cé khé ndng nhdc nhé ngudi cao
tuéi thuc hién céc coéng viéc hang ngay ma ho c6 thé quén do tri nhé bj gidm sut nhuw ubng thubc hay tap thé
duc. Néu phét hién ra hién tuong bat thuong nhuw nhip tim hodc nhiét d thay déi dot ngét, hay phét hién ra
hién tuong ngd, mét yéu cau cap ciru ngay lap tire duge gui toi duong day nong cda bénh vién gan do voi
muc dich lam g/am khoéng thoi gian tir ldc bat ddu xay ra sw cd dén Iic bénh nhan bat ddu duoc chdm séc
y té dan t6i gidm ti 1é chan thuong hoéc tdr vong.

Tl khoa: Thiét bj deo, tro giup nguwdi cao tudi, giam sat strc khde, phat hién nga, nhip tim, than nhiét.
Abstract

The aging index of Viet Nam population has increased as well as the number of increasing of single elderly
people in the past years pose challenges for medical services of healthcare for them. In this paper, we
propose a wearable device which has the capability of measuring some basic bio-signals of the elderly such
as temperature, heart rate and monitoring their daily activities in order to detect the falls and accident
location in both of indoor and outdoor environment. Moreover, this device is able to remind the elderly about
their daily tasks as doing exercises or taking medications which they may easily forget by their senile
dementia. If the abnormalities such as temperature, heart rate suddenly changing or the occurrence of falls
are detected, the emergency request is sent immediately from the wearable device to hotline of nearby
hospital, with the purpose to reduce the meantime between the incidents and help arrival. Reducing the
response time to initiate the appropriate patient care may imply simultaneously in reductions of morbidity or
mortality rates.

Keywords: Wearable device, elderly living assistance, healthcare, fall monitoring, heart rate, body
temperature.

1. Giéi thiéu

Biéo cao cua Tong cuc Thong ké cho thay Viét
nam bit diu budc vao giai doan gia hoa dan sb tir
nam 2014 khi ma khi s nguoi 65 tudi tré 1én chiém
trén 7% tong dan sd va dy bao cho thdy ty trong
nguoi cao tudi s& con ting 1én dén 17.5% vao nim
2049 [1,2]. Hon nira, mic du tudi tho binh quan cua
ngudi Viét Nam d3 tang cao nhung sé nim sdng khoe
manh lai kha thép, trung binh 41.97% sd nguodi cao
tudi dwoc danh gia c6 tinh trang sire khoe yéu véi ti 16
méc hai loai bénh tro 1én chiém trén 14% [3].

Thém vao d6, da $6 nguoi cao tudi Viét Nam
chua co thoi quen kham bénh dinh ky vi vay khi phat
hién bénh thuong & giai doan mudn khién viéc chira
tri rit kho khan cong voi tinh trang ngay cang nhiéu
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nguoi cao tudi séng mot minh ma khong co gia dinh
¢ gan bén dé phong tranh cho ho khoi nhimg tinh
huong nguy hiém. Thiéu sy chim séc nay, mot con
nhdi mau co tim cép, hodc mot con dot quy hay thim
chi mét ct nga cling co thé dan dén tu vong.

Trong bai bao nay, ching toi dé xuat mot thiét
bi deo co kha nang do luong hai tin hiéu sinh hoc co
ban la nhiét d6 va nhip tim cling nhu giam sat cac van
dong hang ngdy cua ngudi cao tudi dong thoi nhac
nhd ho thuc hién cac cong viéc trong ngay nhu uong
thudc hay tap thé duc.

Thiét bi nay khong nhitng giup ngudi cao tudi
khic phuc chirng mat tri nhd va tu theo ddi dugce tinh
trang sirc khoe tong quat ciia minh ma con phan nao
gitip phat hién bénh ¢ giai doan sém dé tang hiéu qua
clia viéc chira tri. N6 ciing hd trg cho cic co s& chim
soc hodc bénh vién gidm sat dugc nguy co do ngé hay
bat dong trong thoi gian dai cta ngudi cao tudi, dan
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dén nang cao chat lugng cudc séng, giam ti 1¢ tan tat
hay tir vong cho ho.

2. Cac nghién ctru lién quan

Di co nhidu cong trinh nghién ctru lién quan toi
cac thiét bi deo gidm sat sic khoe noi chung va cho
ngudi cao tudi néi riéng, co thé ké dén Smart
Healthcare do B. Thaduangta va cac cong sy dé xuat,
thiét bi nay sir dung cam bién dé do luong cac tin
hiéu sinh hoc co ban ciia ngudi cao tudi nhu huyet ap,
nhip tim, nhiét d6 sau d6 gui 1én may chu dé cho
phép cac bac si phan tich, danh gia va dua ra canh
bao hodc yéu cau nhap vién néu phat hién thay cac
dau hiéu bt thuong [4]. Nhuoc diém cua thiét bi nay
1a chua dugc trang bi chire nang phat hién nga, trong
khi day 1a mot nguyén nhéan chinh dan dén cac chin
thuong nghiém trong cho nguoi cao tudi. S. Pinto va
cac cong su phat trién We-care, mot hé théng cham
soc strc khoe cho ngudi cao tudi dya trén nén tang
Internet of Things. H¢ thong ¢ kha nang phat hi¢n
ngd hay viéc thiéu cac ddu hiéu sinh ton quan trong
dé giri t6i thiét bi giam sat ciia nguoi cham soc ciing
nhu bét canh bao trong cac truong hop khéan cap [5].
Tuy nhién kién trac hé thong twong ddi phuc tap va
do tin cay phu thudc nhiéu vao ha tﬁng mang. K.
Malhi va céc cong sy gidi thi¢u mot hé théng giam
sat st khoe cho bénh nhan va ngudi cao tudi. Thiét
bi deo gin trén cb tay va ngon tay ciia bénh nhan lién
tuc thu thap dit liéu vé& nhiét do, nhip tim va nhiing
van dong dot ngot cua ho. Cac dir liéu nay dugc giri
vé mot may tinh théng qua két nbi khong day ZigBee
dé Iuu trir va hién thi két qua [6]. Nhugc diém cua hé
thdng nay 1a chi thich hop dé sir dung trong cac bénh
vién hodc nha dudng lao do cu ly hoat dong cuia cac
dau cudi khong day tuong dbi ngan.

3. Thiét bi dwgc dé xuat
3.1. Kién triic hé thong

Hinh 1 mo ta so d6 khéi chirc niang cua thiét bi
duoc dé xuit. Vé co ban thiét bi bao gém cac thanh
phén véi chirc ning nhu sau: Cac khéi Do nhiét do va
Do nhip tim dinh ky thu thap dir liéu vé nhiét do va
nhip tim cua nguoi cao tudi. Cac khdi Giam sat van
dong, RFID va GPS lién tuc giam sat cac hoat dong
va xac dinh vi tri ciia ngudi cao tudi ca & moi truong
trong nha ciing nhu ngoai troi. Khdi vi diéu khién
chiu trach nhiém thyc thi thuat toan phan tich cac dir
liéu thu thap dugc. Trong truong hop phat hién cac
dau hiéu bat thuong nhu nhiét do hodc nhip tim thay
dédi dot ngdt, hodc khi phat hién nga va sau do 1a mot
khoang thoi gian bat dong kéo dai hon 30 gidy, khdi
vi diéu khién s& thong qua khdi Canh bao phat ra tin
hi¢u bing ca 4m thanh va rung trong vong 60 giay
tiép theo dé thu hut sw chu y cua ngudi cao tudi. Néu
¢6 kha nang ty dung day va khong can su tro gitp y
té ho s& nhan vao nat “Huy” trén kh6i Phim bam, khi

24

d6 thii tuc goi cap ciru s& khong dugce kich hoat. Néu
khong, thiét bi s& tu dong giri tin nhin bao gém céc
thong s6 vé nhiét do, nhip tim, vi tri ngd, dia chi nha
dén duong diy nong cua bénh vién gan nhit thong
qua khbi GSM/GPRS.

Céc dir liéu vé nhiét do, nhip tim, 151 nhic cong
viéc can thuc hién trong ngay va cac thong tin khac
dugc dong bo gitra dién thoai di dong va thiét bj
thong qua khdi Bluetooth. Thoi diém dé hién thi 10i
nhéc trén thiét bi do khéi Bong ho thoi gian thuc dam
nhiém. Toan bo thiét bi dugc cap nguon thong qua
khdi Ngudn nudi.

RFID GSM/GPRS GPS
[ |
¥ ? A ]
bo
nhip tim > [ Bluetooth
Ponhigtds [» Vidiukhién {»  Hién thi
Gidm st N X i
vin déng Canh bao
. L .
. Béng hé
Phim bim Nguon nuoi thoi gian
thue

Hinh 1. So dd khdi cua thiét bi dugc dé xuét
3.2. Thiét ké phén cirng

Yéu cdu chung cho mot thiét bi deo 1a phai co
kich thudc nhd, tiéu ton it ning lugng dé ¢6 thé hoat
dong lau dai. Hon nita, chung t6i muén hudng dén
viéc thiét ké thiét bi nay cho ngudi cao tudi 0 cac
nudc dang phat trién nén gia thanh ré 1a mot yéu to
duogc tinh dén. Chinh vi vay, khi thuc hién thiét ké
phﬁn ctiing, cac linh kién c6 d¢ tin cay cao, kich thudc
nho gon, ning lwong tidu thu thip va gia ré s& dugc
chung t6i uu ti€n lya chon.

Khéi vi diéu khién: Yéu cau véi vi diéu khién
trong thiét bi dwoc dé xuét 14 phai c6 nhidu céng vao
ra va hd tro nhidu giao thirc truyén thong dé c6 thé
cung lic giao tiép véi cac cam bién va thanh phan
ngoai vi khac nhau. Do vay chung t6i lya chon su
dung vi diéu khién ATmega2560 clia Atmel, vi diéu
khién nay dugc trang bi 256KB bg nhd chuong trinh,
4KB EEPROM, 8KB RAM v6i 86 chan vao ra da
ning cing diy du cic chirc ning nhu ADC, PWM,
Timer va cac giao thirc truyén thong USART, SPI,
12C [7].

Khéi GPS:O Bo thu GPS EM-506 cua Globalsat
duogc str dung dé xac dinh chinh xac vi tri cia nguoi
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cao tudi & moi truong ngoai troi. Py 1a mot bo thu
GPS st dung chipset SiRF Star IV v6i cac wu diém
nhu d6 nhay cao, sai $6 vi tri thép, kich thudc nho va
c6 anten tich hop sin [8].

Khéi RFID: O méi truong trong nha, ching t6i
sir dung giai phap dinh vi bing céng nghé RFID véi
module ID-20LA cua ID Innovations. Module nay c6
pham vi hoat dong du xa cho thao tac xac dinh vi tri
va khong yéu cau thém céc linh kién b sung [9]. Cac
thé RFID duoc gin doc theo lan can hanh lang, tay
vin ciu thang va tai cac tay nim cira ra vao ctia moi
cin phong trong nha. Khi nguoi cao tudi di chuyén,
khdi RFID s& doc ID trén cac thé RFID ma no di qua,
so sanh voi vi tri d@ dugc gan tir trude trong bd nhd
cua vi diéu khién dé xac dinh duoc vi tri hién tai cia
ho.

Khoi do nhi¢t @g: Viéc do than nhiét dugc thuc
hién béng cach st dung cam bién nhiét do tuong tu
LMT70 cua Texas Instruments, cam bién nay co kich
thude rat nho véi do chinh xac co thé dat téi +0.05°C
trong khoang tir 20°C + 42°C, hon nita ning lugng
tiéu thu chi khoang 12pA nén dwoc st dung nhiéu
trong cac thiét bi deo, y té, thé thao [10,11].

Khéi do nhip tim: Trong nghién ctru nay chung
t6i st dung cam bién MAX30101 cua Maxim
Integrated dé thuc hién viéc do nhip tim. Pay 1a mot
giai phap gia ré¢ nhung hoan toan dap ng dugc yéu
cau tinh toan sb nhip dap trén mot phat du dé phat
hién cac diu hiéu bat thudng ctia nhip tim theo cach
tuong dbi don gian [12].

Khéi gidm sdt vin déng: Cam bién gia toc ké
ADXL345 clia Analog Devices duoc st dung dé
giam sat cac van dong clia nguoi cao tudi. Cam bién
nay do duogc 3 truc, d6 phan gidi cao, cho phép cai dat
d6 nhay ¢ nhiéu murc khac nhau ciing nhu hd trg ca
hai glao thac truyen thong pho bién 14 12C va SPI lam
cho viéc giao tiép véi vi diéu khién tré nén nhanh
chong va don gian [13]. Khdi vi diéu khién s& thu
nhan tin hiéu tir diu ra cua cam bién gia toc ké twong
(g véi gia tri gia toc trén mdi truc x, y, z sau do thuc
thi thuat toan phan tich dé dwa dén két luan c6 hién
tuong nga xay ra hay khong.

Khoi Bluetooth: Module Bluetooth ning lugng
thip RF-BM-S02 ciia RF-Star dugc st dung dé két
nbi va dong bo dir lidu giira thiét bi véi dién thoai di
dong. Module nay tich hop chip Bluetooth v4.0
CC2540 cung voi cac linh kién can thiét khac trén
cung mot ban mach in, hd trg sin cac profile nhu
ATT, GATT, SMP, L2CAP, GAP do d6 rat thich hop
trong viéc phat trién nhanh cac thiét bi deo can trang
bi chirc nang Bluetooth nang luong thap Céc ché do
hoat dong ctia module dwoc diéu khién hoan toan qua
tap 1énh AT [14].

25

Khoi GSM/GPRS: Module M95 cta Quectel
duogc sir dung dé gui di tin nhén yéu cau dich vu cap
ctru. Uu diém cua module nay 1a kich thudc nho, hoat
dong duoc ca ¢ bdn bang tin 850/900/1800/1900
MHz, hd tro két ndi GPRS, trao dbi dir liéu véi vi
didu khién qua giao tiép UART va ning lugng tiéu
thu chi khoang 1.3mA [15].

Khoi hién thi: Trong nghién ctru nay ching toi
sir dung man hinh OLED don sic kich thudc 1.54” dé
hién thi cac trang thai cta thiét bi nhu cuong do tin
hiéu GSM, GPS, thoi gian, luong pin con lai cling
nhu céc 10i nhic nho cho nguoi cao tudi. Uu diém
clia man hinh nay 1a rit mong, nhe, khong sir dung
dén nén nén giam dugc dién nang tiéu thu [16].

Khéi dong ho thoi gian thwe: Chip ddng hd thoi
gian thyc bq32000 cua Texas Instruments véi cac tinh
nang ty dong bu ndm nhudn, d¢ chinh xac cao trong
khi nang lugng tiéu thu chi khoang 100 pA [17] dugc
sir dung dé duy tri thoi gian trén thiét bi va 1a mdc dé
hién thi cac 161 nhic nhd cho ngudi cao tudi.

Khéi nguon nuéi: Thiét bi dugc thiét ké dé su
dung pin xac lai dugc Li-Po 3.7v dung luong 2000
MADh, loai pin nay c6 mat d¢ ning lugng cao, kich
thude nho, trong luong nhe, tich hop sin chirc ning
bao vé qua ap, qua dong nén dugc st dung rong rai
trong cac thiét bi deo hodc cAm tay [18]. Viéc diéu
khién xac dwoc thuc hién thong qua chip bq24055
cua Texas Instruments v6i cac tinh ndng bdo vé qua
ap, tu dong phat hién ngudn dién diu vao va diu
chinh dong dién dau ra thong qua dién tr& ngoai dé
giam thiéu tinh trang chay nd do qua nhiét khi xac
[19].
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Hinh 2. D6 thi nhiét d§ va nhip tim trong ngay
2.2. Thiét ké phan mém
Uhg dung trén dién thoai di dong

Chung t6i phat trién mot tmg dung chay trén
dién thoai di dong dé thyc hién cac chirc ning sau:
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- Két ndi t6i thiét bi deo thong qua giao tiép
Bluetooth nang lugng thap.

- Dong bd dir lidu vé nhiét d9, nhip tim, 151 nhéc va
cac thong tin khac véi thiét bi deo.

- Hién thi dit liéu dudi dang db thi khi ¢6 yéu cau.

Thuat toan cta ung dung chay trén dién thoai di
dong dugc mo ta dudi dang ma gia nhu sau:

Algorithm Smartphone App

1  while True do

2 if Bluetooth enable = False then

3 Display mesage to enable

4 else

5 while t < ScanTimeout do

6 Scan for device

7 t++

8 end

9 if Device found = False then
10 Display error message

11 else

12 Connect to device

13 end

14 if Connect success = False then
15 Display error message

16 else

17 Sync reminders and bio-signals
18 if Plot button = True then
19 Call Plot graph procedure
20 end

21 end

22 end

23 end

Chuong trinh diéu khién trén thiét bi deo:

Chuong trinh diéu khién chay trén thiét bi deo thuc
hién cac chirc nang sau:

e Dinh ky ldy dit liéu vé nhiét do, nhip tim tir
cac cam bién.

e Giam sat cac van dong va vi tri cia nguoi
cao tuol.

e Dong b dir lidu v6i dién thoai khi ¢ két nbi
Bluetooth.

e Néu phat hién du hi¢u bat thuong, kich hoat
thu tuc cap cuu.

e Hién thi cac 101 nhic khi dén thoi diém.
Thuét toan ciia chuong trinh diéu khién trén thiét bi
deo dugc md ta dudi dang ma gia nhu sau:

Algorithm Device App

Hinh 2 m6 ta man hinh cta tng dung khi cé yéu
cAu v& dd thi biéu dién nhiét do va nhip tim trong mot
ngay cu thé.

Khi phat hién nga, tng dung trén dién thoai di
dong cua nguoi cao tudi sé Iuu lai cac thong s6 vé
thoi gian, nhiét do, nhip tim, vi tri ngd, dia chi dé cho
phép céc béc si tham khao trong qua trinh diéu tri nhu
dugc mo ta trong hinh 3.

Wearable device for elderly people

Wednesday, July 19, 2017. 08:45 AM

Heart rate: 95
Body temperature: 36.5
Fall: Detected
Location: Room 202
Alarm; OFF

Emergency request: Cancel

Wednesday, July 19, 2017. 09:52 AM
Heart rate: 89

Body temperature: 37.0

Fall: Detected

Location: Room 202

Alarm: OFF

Emergency request: Done

Hinh 3. Man hinh ung dung khi phat hién nga

1 while True do
2 Call Temperature measurement procedure
3 Call Heart rate measurement procedure
4 Call Fall detection procedure
5 Call Reminder procedure
6 if Connect success = False then
7 Store data in temporary memory
8 else
9 Sync reminders and bio-signals
10 end
11 if Fall = True or Temperature > T_threshold
or Heart rate > H_threshold then
12 while st < AlarmTimeout do
13 Call Alarm procedure
14 St++
15 if Cancel Button = True then
16 Call Cancel procedure
17 end
18 end
19 Call Location procedure
20 Call Emergency procedure
21 end
22 end
T Iy

e OFF.
Emegency request Actree

Hinh 4. Tin nhin yéu clu dich vu cép curu
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Hinh 4 mo ta tin nhan yéu cau dich vu cip ciru
duoc gui t61 dudng day noéng ctia bénh vién.
3. Cac két qua thir nghiém

Chiing t6i tién hanh hai thir nghiém dé danh gia
dd tin cay cua thiét bi trong viéc phat hién cac dau
hiéu bat thuong va gui di tin nhan yéu cau dich vu
cap cuu.

Thir nghiém thir nhat:

Muc dich cua thir nghiém nay 1a kiém tra viéc
phat ra canh bao khi nhiét d6 hodc nhip tim thay doi
dot ngot cling nhu tinh chinh xac trong viéc xac dinh
vi tri hién tai cia nguoi cao tudi. Cac tinh nguyén
vién dugc yéu cau thue hién cac hoat dong thé chat
nhu di bo, 1én va xudng ciu thang nham muc dich gia
tang nhiét d co thé va nhip tim t&i ngudng duoc cai
dat. Két qua cuda thir nghiém duogc thé hién trong bang
1.

Bang 1. Két qua thir nghiém d6 chinh xc cta thiét
bi trong viéc bat canh bao va xac dinh vi tri

Linthir | Batcinh Xdc dinh vi tri_
nghiém bao Trotlg Ng(‘)z.u

nha troi

1 o Khong o

2 Co Co Co

3 Co Khong Co

4 Co Co Co

5 o o o

6 o Khong o

7 Co Co Co

8 Co Co Co

9 Co Khong Co

10 o o o
DG chinh xac | 100% 60% 100%

Thit nghiém thir hai:

Muc dich cia thir nghiém nay la kiém tra do
chinh xac dat duoc cua thiét b trong viéc phat hién
ngd. Cac tinh nguyén vién dugc yéu cau moé phong lai
ba hién tugng nga pho bién 14 nga ngira do truot chén,
ngd sap khi vap phai mot chuéng ngai vat trén san va
nga sang hai bén.

Do chinh xac ’duqc xac dinh thong qua viéc
danh gia cac thong so sau:
- Duong tinh that: Hién tuong ngd xay ra, thiét b
bao phat hién nga.
- Duong tinh gia: Hién tugng ngd khong xay ra,
thiét bi bao phat hién nga.
- Am tinh that: Hién twong ngd khong xay ra, thiét
bi khong bao phat hién nga.
- Am tinh gia: Hién twong ngi xay ra, thiét bi
khong bao phat hién nga.
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Két qua ctia thir nghiém duoc thé hién trong bang 2.

Bang 2. Két qua thir nghiém d6 chinh xéac ciia thiét
bi trong viéc phat hién ngd

Nga Nga Nga
Hién twong nga ngira sap sang bén

(%) (%) (%)
Duong tinh that 81 82 77
Duong tinh gia 10 14 17
Am tinh that - - -
Am tinh gia 9 4 6
Tdng cong 100 100 100
D9 chinh xac 81 82 77

4. Két luén

Bai bado nay da gidi thiéu mot thiét bi deo cham
soc sirc khoe sir dung cac cam bién dé thu thap dir
liéu vé nhip tim, nhiét do va giam sat cac hoat dong
hang ngay cua nguoi cao tudi & ca moi truong trong
nha 1an ngoai troi. Thong qua thuat toan diéu khién,
thiét bi s& lién tuc giam sat sy thay ddi cua cac tin
hiéu sinh hoc, néu phat hién thiy c6 hién tugng bt
thuong nhu nhip tim hay nhiét do thay ddi dot ngot
hodc phat hién nguoi cao tudi bi nga, thiét bi s& gui
tin nhin dén duong day nong cua bénh vién dé yéu
cau dich vu cp ciru kip thoi, qua d6 dan dén giam ti
1¢ chan thuong hodc tir vong cho ngudi cao tudi.

Thiét bi sir dung cac linh kién dan c6 mirc do
tiéu thu ning lugng thp, gia thanh ré nén thich hop
cho nhiing ngudi cao tudi ¢ nhitng nudc dang phat
trién. Tuy nhién do khdi GSM/GPRS hién dang dung
anten ngoai nén tuong dbi bat tién cho ngudi cao tudi
trong viéc di chuyén, hon nita do chi dugc trang bi
cam bién nhiét d6 va cam bién nhip tim nén s lugng
tin hiéu sinh hoc do dugc cua thiét bi con han ché.

Céc két qua thir nghiém cho thay thiét bi c6 kha
nang phat hién nga ciing nhu sy thay di dot ngot cua
cac tin hiéu sinh hoc va thyc hién thu tuc yéu cAu
dich vu cép ctru mot cach nhanh chéng. Tuy nhién do
chinh xac dat dugc chua cao, mot ph?ln do thuat toan
phat hién nga chua dugc t61 uu hoa, mot phé‘m khac 1a
do kha ning gy chén thuong trong cac thir nghiém
tuong dbi cao nén chiing t6i da phai sir dung cac tinh
nguyén vién tré tudi dan dén cac miu dir liéu thu
duoc tr cac cam bién c6 sy khac biét so vdi nguoi
cao tudi.

Trong twong lai, chiing t6i s& bd sung thém cam
bién cho phép do huyét ap, chuyén dbi anten ngoai
ctia khéi GSM/GPRS thanh anten tich hop bén trong
va cai thién d chinh xac cua thuat toan phat hién
ngd, gilip nguoi cao tudi co thé s dung thiét bi nay
dé theo dai strc khoe, cai thién chat lugng cudc sdng.

Loi cam on

Nghién ctru nay duoc thyc hién véi su hd trg vé
tai chinh cia Truong Pai hoc Bach Khoa Ha Noi
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thong qua dé tai nghién ctru khoa hoc cap Truong ma
s0 T2016-PC-118.
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