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TOM TAT

Ngoi trong thoi gian ddi ¢é thé dan dén nhiéu van dé sitc khée khéc
nhau, bao gom dau lung, heu théng mdu kém va giam kha ndng vdn
dong. Nhirng van dé nay cé thé ddc biét gdy khé khan cho nguoi lon
tuéi, dan dén giam khd nang déc ldp va chat lwong cugc song thap
hon. Nghién ciru ndy tdp trung vao viéc phat men mét chiéc ghé thong
minh dwoc thiét ké dé hé tro nguoi cao tudi. Chiée ghé c6 cdac tinh
nang nhw diéu chinh tw thé, theo doi sirc khée, bao gém do nhip tim va
mic oxy trong mau, theo doi nhi¢t dg co thé va theo déi nhiét do va do
am moi truong. Chzec ghé ciing bao gom nut SOS dé bdo cdc vin dé
sike khée khan cdp, giri canh bdo dén cdc sé lién lac khan cdp dwoe chi
dinh ciia ngwoi ding. Ngodi ra, chiéc ghé cung cdp cdc ban cdp nht
theo thoi gian thwc vé dit liéu sirc khée cia ngwoi dimg thong qua
Google Sheets, cho phép cac thanh vién trong gia dinh theo doi tinh
trang suc khoe cua nguoi dung tir xa.

1. GIOI THIEU

Internet of Things (IoT) la mdt cong
nghé cho phép cac thiét bi dién tir duoc két
ndi va giao tiép véi nhau thong qua internet.
Coéng nghé nay mang lai nhiéu loi ich cho
doi séng bang cach giup cho céc thiét bi tré
nén thong minh hon, thudn tién hon, an toan
hon va tiét kigm thoi gian, dong thoi gitp
ngum dung quéan 1y stc khoe tot hon. Khi
tudi cang cao sttc khoe dan suy giam va d6
ciing 12 yéu t6 khién cho ngudi gia thuong
xuyén dau moi va méc nhiéu cin bénh lién
quan dén xuong khop.

Theo T6 chirc Y t& Thé gidi (WHO),
ngudi gia c6 nguy co cao mic cac van dé sic
khoe lién quan dén ngdi nhiéu, bao gom dau
lung, dau cd, va cic van dé vé tu thé khi
ngdi. Nghién ctru cia Bo Y té va Dich vu
Nhén sinh Hoa Ky (HHS) cho thay rang
khoang mot phan ba sd nguoi tir 65 tudi tré
1én c6 161 song it van dong. Phu nit 16n tudi

thuong it hoat dong thé chat hon dan 6ng 1on
tudi, 54% nam gidi va 66% phuy nit tir 75 tudi
tro 1én khong tham gia hoat dong thé chat
nao vao thoi gian ranh r6i. Do do6, ho can
nhimg giai phap dé hd tro ting cuong van
dong va giam nguy co mic cac van dé stc
khoe lién quan dén ngdi nhiéu. Nhimng nguoi
cao tudi thuong bi mét cin béng, mét diéu
chinh va méc cac van dé vé than kinh, do do6
viéc hd trg diéu chinh tu thé khi ngdi 1a rat
can thiét. Cac nghién ctru khac ciing cho thay
rang viéc ngdi nhiéu cé thé anh huong dén
suc khde tdm ly va tri tu¢ cua nguoi gia.
Theo mot nghién ctru trén tap chi International
Journal of Environmental Research and Public
Health, ngdi qua nhiéu trong ngay co thé dan
dén giam kha nang tap trung, tri nhé, va cac
van dé khac vé stc khoe tam 1y (Violant-
Holz, 2020). Tuy nhién thay vi lya chon bién
phap dai han dé chira triét dé bénh thi da sb
moi nguoi thuong chon bién phap tam thoi
d6 1a st dung thudc giam dau khién stc khoe
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bi anh hudng do cac tac dung phu cua thube
gdy nén. Vi vay, viéc so hiru mot chiéc ghé
thong minh c6 thé hd tro diéu chinh tu thé va
theo ddi suc khoe 1a rit quan trong ddi véi
nguoi gia, gitp ho giam nguy co mic cac van
dé sirc khoe lién quan dén ngdi nhiéu va ting
cudng hoat dong thé chat.

Céc loai ghé thong minh da dugc nghién
cuu trudc day tap trung:

- Ghé thong minh véi tinh ning hd trg tu
thé ngdi 1 nhitng chiéc ghé dugc trang bi cam
bién dé theo ddi va phan tich tu thé ngdi cua
ngudi dung, dong thdi cung cip cac dé xuat
dé cai thién tu thé ngdi (Najafi, 2022; Gelaw,
2022; Pereira, 2023).

- Ghé théng minh véi tinh ning theo doi
sttc khoe nhitng chiéc ghé nay duoc tich hop
cac cam bién dé theo ddi cac thong sb sirc
khoe ciia ngudi ding nhu nhip tim, huyét ap,
ndéng d6 oxyen trong mau, luong calo tiéu thu
va thoi gian ngéi (Ganesh, 2016; Ganesh,
2022; Huong, 2024).

- Ghé thong minh véi tinh ning két ndi
Internet: nhimng chiéc ghé nay dugc trang bi
cac cong nghé két ndi dé két ndi voi Internet
va cac thiét bi khac, dong thoi co thé duoc
diéu khién tr xa bang ung dung trén dién
thoai hodac may tinh (Lavanya, 2018).

Tuy nhién, cac han ché cua cac loai ghé
thong minh nay van con nhu vé gia thanh, cac
loai ghé théng minh hién tai ¢ gia thanh cao
hon so voi cac loai ghé thong thuong. Theo
trang Alibaba, gia cuia ghé thong minh dang
dao dong tir 259 USD dén khoang 3.000 USD,
chua phu hop vé gia cho ngudi ¢6 thu nhap
trung binh va thap. Tht hai, han ché vé tinh
nang, cac loai ghé thong minh hién tai van
chua c6 dy du tinh ning dé dap tmg nhu cau
cua nguoi dung. Tha ba, d6 chinh xac. Mot )
ghé thong minh c6 thé do luong tu thé va sic
khée cia nguoi dung khong chinh xac hodc
khong day du, do d6 khong thé dua ra nhiing
khuyén nghi cu thé dé cai thién tinh trang suc
khoe. Thtr tu, vé dd tin cay. Mot s6 san phém
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¢ thé gip su cb ky thuat hodc gip phai van
dé vé do bén, 1am giam tinh on dinh va do tin
cdy clia san pham. Thtr nam, kha niang tuong
thich. Mot sé ghé thong minh c6 thé khong
tuong thich v6i hé thong may tinh hodc thiét bi
di dong ctia nguoi dung, gdy kho khan trong
viéc két ndi va su dung. Thu sau, vé thiét ké,
mot s6 ghé thong minh c6 thiét ké khong phu
hop véi nhu cau va thi hiéu ciia ngudi dung,
gay kho chiu va khong thoai mai khi st dung.

Pong goép trong bai viét nay thiét ké mot
san pham ghé thong minh gop phan giai quyet
cac han cheé trén:

- Vé thiét ké: dem dén sy thoai mai cho
ngudi gia, ghé c6 thé tuy chinh ché d6 ngodi
hodc nam.

- Tinh ning theo d&i stc khoe: hd trg do
nhip tim va ndng do SpO; trong mau, do than
nhiét nguoi dung, do d6 am va nhi¢t 40 moi
treong, co nut cau ciru khan cip SOS khi gap
van dé vé stic khoe. Thong béo tryc tiép dén
dién thoai cua nguoi than. Ngoai ra nguoi
than c6 thé theo ddi sd liéu stc khoe cua
nguoi gia qua Datasheet.

- V& tuong thich: diéu khién dé dang,
khong doi hoi cau hinh dién thoai qua cao.

Phan con lai cua nghién ctiu nay duoc t6
chic nhu sau. Phan 2 trinh bay phan gi6i
thiéu ngan gon vé cac yéu cau k¥ thuat, thiét
ké san phém, xay dung so dd mach dién, so
dd ludng thuat toan va nguyén 1y hoat dong
ctia ghé thong minh. Phan 3 trinh bay va phan
tich cac két qua. Cudi cung, phan 4 thao luan
vé hudng phat trién san phdm cuia nghién ctru
trong tuong lai.

2. PHUONG PHAP NGHIEN CUU

Trong phan nay, nghién ctru s& trinh bay
thiét ké hé thong ghé thong minh ciia minh
bao g(‘?)m: thiét ké ghé, so dd mach cia hé
thong bao gdm cac thanh phan dién tir va két
ndi gitra ching, cing so d6 thuat toan dé giai
quyét cac van dé duoc dé xuat.

2.1. Thiét ké ciia ghé thong minh
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Ghé théng minh dugc thiét ké nhu Hinh 1
v6i mot khung sit chic chin co kich thude dai
180 cm, rong 45 cm va cao 140 cm. Khung
sit nay cung cp sy 6n dinh va do bén cho
ghé. Bén trong ghé, mot bo mach dién tir
thong minh da dugc nhom nghién cuu tich
hop, duogc dat gon gang va an toan trong tay
cam cua ghé. Piéu nay giup cho viéc dicu
khién cac chirc nang va tinh niang cua ghé tro
nén dé dang va thuan tién cho nguoi sir dung.

Hop digu khién trung
tém chira cée thanh
phin dién v

ché dé
chin cua
nguin ding

Mot tinh ning dic biét cua ghé thong minh 1a
kha nang diéu chinh nga ghé ra sau. Nguoi sir
dung c6 thé diéu chinh goc nga ciia ghé dé tao
ra tu thé thoai mai va phu hop véi nhu ciu ca
nhan. Goc nghiéng diéu chinh ghé t6i da dugc
nhom nghién ctru cai dat trong hé thong la 45
d6 so v4i phuong nam ngang. Viéc diéu chinh
ngi ghé gitip giam cing thang co bap va giap
taing cuong sy thoai mai khi st dung ghé
trong thoi gian dai.

X1 lanh
dién didu
Lhién nr thé
ciia ghé

Hinh 1. Thiét ké ghé théng minh

2.2. So' d0 mach ciia hé thong

Mach Arduino Mega dugc st dung lam
phan ctmg trung tdm vi kha ning mé& rong
vuot troi va hd trg nhiéu thiét bi cung lic.
Véi 54 chan dau ra va 16 chan dau vao,
Arduino Mega c6 thé két ndi dong thoi véi
c4c cam bién, thiét bi nhu relay, coi, joystick,
nat nhan, va man hinh LCD. Bo vi xir 1y
ATmega2560 tich hop cung cép hiéu sudt xir
1y manh, cho phép hé théng xir 1y nhanh cac
tin hiéu tr cam bién nhu DS30C4,
MLX90614, va MAX30100, dong thoi diéu
khién céc thiét bi ngoai vi va quan 1y truyén
thong qua module SIM80OL. Hon nira, kha
ning twong thich tét véi cac module nhu
GPS va SIM8OOL giup 6n dinh cho hé thong.
Thiét bi nay con dé dang hoat dong véi
nguon dién 12V tir binh acquy, dam bao kha
nang van hanh lién tuc trong cac mdi truong
khac nhau.

Cam bién hong ngoai DS30C4 giup do
khoang cach chinh xac, trong khi cam bién
nhi¢t d¢ khong tiép xuc MLX90614 do nhiét
d6 co thé va hién thi 1én LCD. Cam bién nhip
tim MAX30100 cung cap dit liéu nhip tim
nhanh chéng, gui tin hiéu vé Arduino Mega
dé truyén dén man hinh LCD. Joystick duoc
st dung dé diéu khién thiét bi, khi di chuyén
tay cam diéu khién, gia tri joystick s& thay doi
va giri tin hiéu dén Arduino Mega, sau d6
truyén dén relay dé diéu chinh trang thai ngdi
hodc ndm cua ghé.

Hé thdng c6 ba nit nhan: nit reset, nit
SOS khan cap, va nat huy SOS. Khi nhan, tin
hiéu s& duoc gui dén Arduino Mega, sau dé
SIM800L va GPS s& gui tin nhin va dinh vi
dén s dién thoai dugc cai dat sdn dé nguoi
than c6 thé hd trg nhanh chéng. Trong trudng
hop nguy hiém, khi nhan niit SOS, coi s& phat
ra &m thanh dé thu hut sy cht y, dong thoi giri
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tin nhin, dinh vi lién tuc cho nguoi than.
Module SIM8OOL doc trang thai nat SOS va
néu duoc kich hoat, s€ guri tin nhan va goi cho
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nguoi than. GPS dam nhiém viéc dinh vi vi tri
cua nguodi s dung. Cong tac dung d¢ bat/tat
thiét bi.
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Hinh 2. So @ mach

2.3. Thiét ké so d6 thuit toan
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Hinh 3. So' d6 thiét ké thuat toan

Hé thdng dugc khoi dong bang cach khoi
tao cac module can thiét cho chuong trinh
hoat dong. Pau tién, module cam bién nhiét
d6 hong ngoai MLX90614 doc dir liéu nhiét
d6 tho, chuyén doi tir tin hiéu analog sang tin
hiéu s va xuat dir liéu sau khi xur 1y. DPong
thoi, module MAX30100 do nhip tim va nong
d6 oxy trong mau bang cach xir ly dit liéu
hdng ngoai va anh sang do, loai bo nhiéu tir
anh sang moi truong, loc tin hig¢u, va hién thi
két qua cudi cung trén man hinh LCD hoic
xuat ra Google Sheet. Module SIM8OOL dam
nhiém vai trd gui tin nhin SMS hoic thuc
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hién cudc goi khan cép khi nhan duoc 1énh tir
nit nhin. Néu chua c6 s6 dién thoai lién hé
dugc thém, hé thdng s& yéu cau nguoi dung
nhap s6. Module GPS kiém tra tin hiéu dinh
vi, xuit toa do hién tai néu tin hiéu kha dung
hodc g vi tri cudi cing dugc luu trir néu
khong co tin hiéu. Module joystick kiém tra
tin hiéu diéu khién, kich hoat relay dé diéu
chinh trang thai ghé. Khi tin hiéu ¢ trang thai
HIGH, ghé s& nga lung; nguoc lai, khi tin hiéu
¢ trang thai LOW, ghé s& tro vé tu thé ng01
thang. Sau khi hoan thanh cac tac vu, hé thong
két thuc hoic tiép tuc chd lénh diéu khién
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mai. Toan bd quy trinh hoat dong duogc thiét
ké dé dam bao tinh dong bd va cung cap day
du cac chic nang tir do luong thong s sinh
hoc dén didu khién co hoc va guri théng béao
khan cép.

3. KET QUA VA THAO LUAN

3.1. Danh gia

3.1.1. Thiét ké ciia ghé théng minh

Viéc ¢6 mot ghé thong minh voi chirc
ning thay doi tu thé ngdi 1a mot loi ich 16n
cho stc khoe ctia nguoi st dung. Mot khao
sat trén 5 nguoi 16n tudi da sir dung ghé cho
thay nhiing cai thién dang ké vé tu thé ngoi
va muc do thoai mai. Cac phép do tu thé da
dugc thuc hién trudce va sau khi sir dung ghé,
va két qua cho thdy sy giam dang ké trong
cac truong hop cot séng kém. Trén thuc té,
80% nguoi tham gia bao cdo gidm dau lung
va kho chiu khi ngdi lau. Phan hdi cha quan
tor nguoi dung cling néu bat nhiing 1¢i ich cua
thiét ké ghé. Mot cude khao sat duoc thuc
hién sau khi str dung ghé trong mot thang cho
thay ty 1¢ hai 1ong cao, v&i 90% ngudi tham
gia bay té su thoai mai dugc cai thi€n va
giam mét moi trong thoi gian ngdi lau. Céc
vat liéu dugc st dung cho ghé c6 tinh nidng
thoang khi va c6 kha ning tham hat mo héi,
gitip giam thiéu d6 4m va mui hoi, thiét ké
voi chat liéu chic chian va bén dé dam bao an
toan va st dung lau dai.

3.1.2. Tinh nang hé tro sirc khde

Module MAX30100 (K.Ganesh, 2022)
duogc st dung dé do nhip tim va nong do oxy
trong mau. N6 hoat dong dua trén cong nghé
phat hién anh sang phan xa (reflectance) tur
da. Cam bién bao gdm mot b phat anh sang
va mdt bd thu anh sang, dugc dat cung nhau
trén mot chip. Bo phat anh sang phat ra anh
sang do va hong ngoai va chiéu 1én da nguoi.
Khi anh sang di qua cac mo va doc td trong
mau, no6 sé€ bi hép thu mot phén va phan xa trd
lai. B6 thu anh sang cua cam bién s& thu nhan
va do lugng anh sadng phan xa, tir d6 tinh toan
néng do oxy trong mau va nhip tim.
MAX30100 str dung cac giai thudt xu ly anh

va diéu chinh mic 4o sang dé loai bo cac
nhiéu va anh hudng tir 4nh sing moi trudng,
giap dat dugc d6 chinh xac cao trong viéc do
nhip tim va ndng d¢ oxy trong mau. Module
MAX30100 c6 kha nang do nhip tim trong
khoang tir 30 dén 250 nhip/phat va ndng do
oxy trong mau tir 0 dén 100%. Cam bién nay
co giao tlep thong qua giao thire 12C va dugce
sir dung pho bién trong cac ing dung y té va
thé thao.

Pbi voi viee do nhip tim, MAX30100
dugc do bang chi s6 BPM (Beats Per Minute).
V61 nhiing nguoi truéng thanh khdée manh,
chi s6 BPM binh thuong s& nam trong khoang
60 - 100 lan/phat. Tuy nhién, nhip tim cua
mot s6 nguoi co thé nhanh hay chdm hon do
co thé mdi nguoi phan tmg khac nhau véi cac
tac nhan bén ngoai. Theo nghién cuu, nhiing
nguoi van dong nhiéu, tré em hiéu dong co
thé c6 chi s6 nay cao hon. Chi s6 BPM t6i da
& nguoi khi van dong manh 1a 220 BPM. Chi
s6 nay khong thé noi 1én tinh trang sic khoe
cua mot ngudi mot cach chinh xac nhung no
rat can thiét dé cac béac si c6 thé chan doan va
phat hién nhitng bat thudng ciing nhu nguy co
bénh tat cua co thé. Nhip tim lic co thé &
trang thai nghi ngoi, khong van dong ¢ mirc
thip hon 40 hodc cao hon 120 1a tinh trang
nhip tim qua thip hodc qua cao.

Déi v6i viéc do ndng do oxy trong mau,
d0 chinh xac cua MAX30100 dugc danh gia
bang chi s6 SpO,. Chi s6 SpO, con duoc goi
1a @6 bdo hoa oxy trong mau, biéu thi cho ty
1é hemoglobin c6 oxy trén tong luong
hemoglobin trong mau. Néu tit ca cac phan
tr hemoglobin trong mau déu gin véi oxy
thi do bao hoa oxy 1a 100%. Mot nguoi khoe
manh binh thuong, d bao hoa oxy dong
mach dao dong trong khoang 95 - 100%.
Chi s6 bao hoa oxy trong mau dudi 90% la
& murc thap.

Nghién ctru nay d tién hanh thir nghiém
may do ndng do oxy trong mau bang cach so
sanh ket qua do vdi mot thiet bi y t€ chuan
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(JN Finger Clip Pulse Oximeter). Thir nghiém
duoc thuc hién trén 10 ngudi truong thanh
duoc chon ngau nhién dé do chi sb SpO; va
nhip tim (BPM), dit li€u dugc thu thap nam
lan tr moi nguoi. Theo nha san xuét, Do
chinh xac cuia MAX30100 dat sai s6 +1 BPM
trong khoang tan s6 tir 30 BPM dén 200 BPM
va trong viéc do SpO, dat £2% trong khoang
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tr 70% dén 100% SpO,. Két qua dugc thé
hién ¢ Hinh 4 cho thiy cic gia tri do duoc tir
may 1a kha thi va tuong dong voi gia tri tir
thiét bi chuan, dong thoi cho thiy san phim
hoat dong hi€u qua va c6 tinh kha thi cao. Tuy
nhién, nhuoc diém cua mo-dun 1a do chinh
xac bi anh huong dang ké néu c6 chuyén dong
cua ngon tay trong qua trinh do.
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Hinh 5. Biéu @6 so sanh két qua do nhip tim giira h¢ thong va thiét bi y té chuan

3.1.3. Po nhiét s co thé nguoi dung

Bo cam bién clia MXL90614 dugc sir
dung d¢ do nhiét do co thé cta nguoi ding
thong qua viéc thu nhén tin hiéu anh sang
hdng ngoai tir vat thé va chuyén do6i thanh tin
hiéu dién. Sau do, tin hiéu nay duogc chuyén
d6i thanh tin hiéu s6 bang bd Analog-to-
digital converter (ADC) va truyén dén
microcontroller (MCU) thong qua giao thirc
I2C. Theo nha san xuat, do chinh xac cua
MXL90614 c6 thé dat dén +0,5°C trong
khoang nhiét do tir -20°C dén 85°C, va £2°C
trong khoang nhiét do tir -40°C dén 125°C.
Dbi v6i co thé nguoi, sy thay doi nhiét d6 du
chi 0,5°C da ¢6 thé bdo hi¢u van dé strc khoe,
chéng han nhu sdt hodc ha than nhiét. Sai sb

+2°C c6 thé dan dén viéc bao sai tinh trang,
lam bd 16 cac canh bao quan trong hodc gay ra
lo ling khong can thiét. Khi hé thong dugc
thiét ké dé hd tro khan cap, dit liéu khong
chinh xé4c c6 thé khién nguoi than hodc bac si
danh gid sai mic d6 nghiém trong cua tinh
hudng, dan dén hanh dong khong phu hop
hodc cham tré trong viéc xir 1y.

Hinh 6 trinh bay két qua phép do nhiét do
co thé ¢ nhidu ngudi khac nhau (két qua dai
dién cia 10 nguoi dung trong sé 20 nguoi
dung da thu thap). Trong mdi lan do, nghién
ctru st dung MLX90614 dé ghi nhan nhiét do
va dong thoi ghi nhan két qua tir nhiét ké y té.
Qué trinh nay dugc lap lai nhidu lan (it nhat 5
lan cho mdi nguoi), trén nhiéu ddi tuong (cu

TAP CHi KHOA HOC VA CONG NGHE CAN THO - SO 06 THANG 52025 o5



KHOA HOC KY THUAT - CONG NGHE

thé 20 nguoi) va trong cac diéu kién moi
truong khac nhau (nhi¢t d6 phong binh
thuong, mdi truong nong va lanh). Sau do,
tinh trung binh céc gia tri thu dugc dé so sanh.
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Hinh 6. Biéu d6 so sanh thir nghiém do nhiét dd ciia nguwoi dung bang thiét bi dé xuat va
thiét bj y té chuan

Do tin cay cua GPS trong hé théng dong
vai trd quan trong ddi vé6i tinh ning va hiéu
qua cla san phém, dac biét trong viéc xac
dinh vi tri nguoi ding trong cac tinh hudng
khian cdp. SIMSOOL la mdt module
GSM/GPRS cho phép giri va nhén tin nhin
cting nhu dit liéu qua mang di dong. Trong h¢
théng, microcontroller (MCU) nhu Arduino s&
sir dung céc 1énh AT dé giri yéu cau dén
module SIM800L, sau d6 module sé truyén
tin hiéu s6 dén MCU qua giao thic UART
(Universal Asynchronous Receiver/Transmitter).
MCU sir dung cac thuat toan xu 1y tin hiéu dé
giai ma dir liéu nhan dugc tir module.

Do chinh xac cua SIMBOOL phu thudc vao
chét lugng tin hiéu GSM/GPRS trong khu vuc
su dung, d6 6n dinh cua nguén dién va cac yéu
t6 moi trudng nhu nhiéu séng. Trong diéu kién
moéi truong hoat dong on dinh va i uu,
SIMSOO0L c6 thé hoat dong vai d6 chinh xéc rat
cao, giap dam bao dir li€u vi tri dugc truyén di
mot cach chinh xac va nhanh chong. Piéu nay
1a yéu td then chdt trong viéc cung cap thong
tin dinh vi kip thoi cho nguoi than hodc béc si,
g6p phan nang cao kha ning mg clru trong
truong hop khan cép.

3.2. So sanh véi cac hé thong Khac

Hé théng trong nghién ctru nay dugc so
sanh voi cac hé thong khac vé phép do nhip
tim, phép do SpO,, phép do nhiét d6 co thé,
luu trit dit liéu trong Google Sheets va hién thi
dir liéu trén man hinh LCD.

Mot sd nghién ctru da dwoc tham khao dé
lam ndi bat nhimg dong gop doc dao cua hé
thong ma nhém nghién ctru dé& xuat. Nghién
ctru ctia Nair (2020) d gioi thiéu mot hé thong
theo ddi stic khde thong minh st dung cac cam
bién dé theo ddi strc khoe cua bénh nhan va sit
dung cong nghé Blockchain dé chia s¢ dit liéu
mot cach an toan vdi bac si hodc nguoi than
trong cac truong hop khan cép. Nghién ciru
cua Sharma (2020) dé xuat mot hé théng dua
trén IoT s dung cic cam bién nhip tim va
nhiét d6 LM35, cap nhét dir li€u thong qua ting
dung di dong. Trong nghién ctru cia Lavanya
(2018), mot chiéc ghé thong minh duoc trang
bi nhidu cam bién sinh 1y (vi du: nhip tim,
huyét ap, nhiét do) da sir dung Signcryption dé
bao mét dir li€u. Nghién ctru cua Yassin (2019)
da phén tich nhip tim va nhiét d6 co thé bﬁng
Arduino va Bluetooth dé truyén dir liéu dén
may tinh. Nghién cuu cua Islam (2020) da
trién khai mot hé thong theo ddi bénh vién véi
niam cam bién, dat ty 18 16i dudi 5%. Nghién
ctru cua Aminosharieh (2022) da str dung mot
chiéc ghé théng minh thu thap va luu trir dit
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lidu nguoi dung trén dam may, co thé truy cap
thong qua ung dung Android.

Mot sO uu di€m cua hé thong trong nghién
ctiru cua nhom tac gia c6 thé nhac dén nhur:

- Vé do nhip tim: Hé thdng sir dung céc
cam bién tién tién dé theo ddi nhip tim cia
nguoi dung theo thoi gian thuc, dam bao theo
doi c6 d¢ chinh xac va dang tin cay cao so véi
cac hé thong khac.

- Vé do SpO,: Bang cach két hop cac cam
bién chuyén dung, hé théng do mirc do bio
hoa oxyen trong mau mot cach hidu qua, didu
nay rat quan trong dé phat hién cic van dé ho
hap tiém an.

- V& do nhiét do co thé: Hé thdng sir dung
cam bién nhiét do, cung cép s6 liéu nhiét do co
thé dang tin cay va chinh xac, dugc xur 1y va
hién thi dé theo ddi thoi gian thuec.

- Vé luu trix dir liéu: Tich hop véi Google
Sheets cho phép luu trit dit liéu strc khoe an
toan, tap trung, tao diéu kién dé& dang truy
cép, phan tich va chia sé vdi cac chuyén gia
cham soc suc khoe. Tinh ndng nay lam cho
hé thong cta nhom nghién ciu khac biét
bang cach cung cap phuong phap quan 1y dit
liéu thuc té va c6 to chirc.

- Viéc tich hop man hinh LCD cho phép
ngudi ding xem cac thong sb strc khoe ctia ho
theo thoi gian thuc ma khong can thém thiét bi
nao khac. Tinh nang than thién véi nguoi dung
nay gitp ting cuong kha nang sir dung va kha
nang truy cap cia hé thong.

Nhin chung, hé thong chimg minh nhimng
tién bd dang ké vé& d6 chinh xac, do tin cay va
su tién lgi so voi cac giai phap theo doi stc
khoe khac, giai quyét hiéu qua cac nhu ciu
cham soc stic khoe quan trong ddng thoi cung
cép céc tinh ning sang tao.

4. KET LUAN

San pham nay duoc thiét ké dic biét dé hd
tro nguoi gia c6 thé didu chinh tu thé ngdi
mot cach dé dang va thoai mai nhét. Pidu nay
dic biét quan trong ddi voi nhimg ngudi gia
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co suc khoe yéu hodc bi khé khan trong viéc
di chuyén. San pham ciing dugc trang bi cac
tinh ning do nhip tim, nong d6 SPO2 trong
mau, canh bao nguy hiém dén nguoi than va
theo doi suc khée qua Google Sheets, gitp
ngudi sir dung c6 thé quan 1y stc khoe cta
minh mot cach hi¢u qua. Mot trong nhitng wu
diém cua san pham 13 gi4 thanh rat hop 1y,
don gian, giup cho ngudi gia co thé sir dung
san pham mot cach dé dang ma khong phai lo
lang vé chi phi. Ngoai ra, sin pham ciing duoc
thiét ké dep mat, phu hop v6i khong gian song
cua nguoi gia. Bén canh do, d6 chinh xac cua
dir lidu cao ciing 1a mot yéu t6 quan trong
gitip nguoi ding co thé tin tudng vao céc
thong sd dugc do va theo ddi stc khoe ctia
minh mdt cach chinh xac.

Trong twong lai, nghién ctru s& phét trién
thém mot sd chirc nang nhu diéu khién bang
giong noi s& gitp ngudi st dung dé dang va
tién loi hon trong viéc diéu chinh cac tinh
nang cua ghé théng minh. Tinh ning massage
s& giup giam dau nhuc co thé cho nguoi sir
dung va ting tinh thu gidn. Thém tinh ning hd
tro tap thé duc nhe nhang s& gitip ngudi s
dung giit dugc stc khoe t6t hon.
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A STUDY ON APPLYING IOT TO DEVELOP A SMART CHAIR FOR
ELDERLY HEALTHCARE SUPPORT

ABSTRACT

Sitting for extended periods can lead to various health problems, including back pain, poor blood
circulation, and reduced mobility. These issues can be particularly problematic for older adults,
resulting in reduced independence and a lower quality of life. The research focuses on developing an
intelligent chair designed to support elderly individuals. The chair has features such as posture
adjustment and health monitoring like heart rate and blood oxygen level measurement, body temperature
monitoring, and environmental temperature and humidity monitoring. The chair also includes a SOS
button for urgent health issues, sending an alert to the user's designated emergency contacts.
Additionally, the chair provides real-time updates on the user's health data through Google Sheets,
allowing family members to monitor the user's well-being remotely. The intelligent chair aims to improve
the comfort and quality of life for elderly individuals by providing comprehensive health and safety
features compared to previous studies.

Keywords: Intelligent chair, loT, safety features, temperature monitoring
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