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ABSTRACT

In modern society, workload makes more and more pressure to any office
workers that obliges them sitting long time on chairs, leading to many health
risks. This study proposes a solution to integrate the 10T (Internet of Things)
technology into an office chair, so called loT-chair. An 0T module measures
the movements of workers and send data to a computer via WiFi connection.
That data includes the weight of worker and the 3-axis acceleration provided
by sensors. A feedforward neural network is trained to estimate the health
status. When the worker does not move continuously for more than 3
minutes, the loT-chair considers that is an abnormal situation and send a
SOS message to an assistant. In addition, the loT-chair can also make audible
remind when the worker sitting longer than 45 minutes. Experimental results
on some scenarios show that the ability to remind of long sitting conditions
reaches 100% accuracy, and the ability to detect and warn abnormal health
conditions reaches 82% accuracy. Experiments also show that it is possible
to complete this product for a wide range of applications.
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TU KHOA

Cam bién trong luc;
Cong nghé loT,;

Cam bién gia tbc 3-truc;
Theo doi stc khoe;

Vi diéu khién.

TOM TAT
Ap lyc cong viéc trong xa hoi hién dai c6 khuynh hudng bude can bd van
phong phai ngdi sudt trén ghé, dan dén nhidu hé luy vé sirc khoe. Nghién
clru nay dé xuat mot giai phap tich hop cong nghé IoT (Internet of Things)
1én ghé vin phong, g0l tat 1a ghé IoT. Mo- -dun ToT ESP8266 s& thu thap cac
clr dong cua ngudi ngdi va giri dir liu vé may tinh qua két ndi WiFi. Dur
liéu nay gom trong luong va gia tc 3-truc, do cac cam bién cung cap. Mot
mang no-ron truyén thang nhiéu 16p s& udc luong tinh trang st khoe cua
nguoi ngdi, dya trén cac dir lidu do. Néu ‘nguoi ngdi khong cur dong lién tyc
trong hon 3 phut, h¢ thong s€ gui tin nhén SOS cho nguoi hd tro. Néu mot
nguoi khoe manh ngdi trén ghé 1au hon 45 phit, hé thong s& nhic nhé van
dong bang 4m thanh. Két qua thuc nghiém trén nhiéu kich ban cho thiy kha
niang nhic nho tinh trang ngdi lau dat d6 chinh xac 100% va kha nang phat
hién, canh bao tinh trang suc khoe bét thuong dat do tin cay 82%. Thuc
nghiém ciing cho thay kha nang hoan thién san pham nay cho muc tiéu ing
dung rong réi 12 hoan toan kha thi.

Doi:_https://doi.org/10.54644/jte.69.2022.1082
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1. Gii thiéu

Céc nghién ciru vé sirc khoe da chi ra rang khi mot nguoi ngdi lam viée trong thoi gian dai ma khong
dung 18n va di lai s& tiém an nhiéu rui ro vé strc khoe [1,2]. Mic du vay, thuc té cho thay véi ap luc cong
viéc ngdy cang cao, nhom can b vin phong c6 khuynh huéng cb ging hoan thanh va cha tam vao cong
viéc nén thuong quén di viée can dung 1én dé van dong. Héu qua 1au dai cia viéc nay dan dén cac bénh
vé co, khép [3] va lam ting nguy co béo phi va cac bénh vé huyét ap (2], tiém 4n nguy co dot quy cao
[4]. Cac nghién ctru cling cho thdy cac bénh vé tidu hoa, tim mach va huyét khdi tinh mach siu c6 nguyén
nhan tir tu thé ngdi 14u, trong thoi gian dai [5]. RS rang nhém can bd vin phong, nhit 14 can bd 1anh dao
16n tudi phai d6i mat véi nhiéu rii ro. Dt biét, trong truong hop xau, thyc té cho thdy da c6 nhiéu nguoi
bi dot quy ngay trong vian phong. Theo T6 chucy té thé gigi WHO, hang nam co6 khoang 17 triéu nguoi
chét vi cac con dau tim va dot quy [6]. Viéc cap clru ngudi bi dot quy can hét sic khan truong, dac biét
trong khoang 3 gid diu tién sau con dot quy goi 1a “gid vang’ " [7]. Vi vay, viéc theo doi dé phat hién kip
thoi tinh trang strc khoe bat thuong ctia can bo vian phong, nhat 1a rii ro dot quy 1a cha dé nghién ciru
nhay cam, kho khin va thach thirc 16n cho céc nha khoa hoc. Nhiéu nghién ctru dd phat trién cac thiét
bi giam sat tinh trang stc khoe con nguoi. Cac nghién ctru ndy, nhin chung dugc chia lam 2 nhém st
dung céac k¥ thuat do tiép xuc va khong tiép xuc.

Dbi voi cac nghién ciru ding k¥ thuat do tiép xuc, vé nguyén tic, cac cam bién dugc b tri trén tay
vinh va lung ghé dé do dac truc tiép céc thong s sinh hoc clia ngudi ngdi. Dua vao két qua phan tich
cac thong s6 sinh hoc nay, hé thong sé& két luan tinh trang sirc khoe ciia  nguoi do. Trong nghién curu [3],
chc tac gia da lip dat mot mach loT (Internet of Things) v6i 3 cam bién luc dugc dan trén lung ghé va
2 tay vinh. Nghién ciru nay chu yéu la phat hién c6 nguoi ngdi lam viée trén ghé va dém thoi gian ho
ngdi. Néu ngudi do ng01 lau hon khoang thoi gian dinh truéc, mach IoT s€ kich hoat co ché canh bao
va nhic nho nguoi ngoi can ding 1én dé van dong. Trong nghién ctru [4, 8-10], cac cam bién nhiét do
co thé, nhip tim, trong luong va huyét ap dugc cac tac gia tich hop vao ghé ToT. Giai thuat kiém soat s&
phan tich cc thong sd sinh hoc co thé dé chan doan tinh trang sirc khoe cua ngudi duge theo ddi va
truyén dir liéu dén cac don vi lién quan qua internet. Viéc bb tri nhiéu cam bién trén ghé IoT dé tiép xuc
tryc tiép 1én co thé nguoi ngdi, nhim do dac chinh xéac cac théng s6 sinh hoc nhu cac nghién ctru [3, 4,
8-10] sé& gay ra tam 1y khong thoai mai cho ngudi str dung. Do d6, kha ning cao 1 ghé IoT véi cam bién
duge bd tri chang chit s& khong thé 4p dung duoc trong vin phong, vi theo tam 1y chung, nhidu nguoi
khong mudn phoi bay sy riéng tu nay, nhét 1a tinh trang phai do dac nhiéu théng s nhu trong bénh vién.

Dé khong phai bé tri nhiéu cam bién do thong sb sinh hoc tryc tiép nhu trén, mot sb nghién ciru da
sur dung k§ thuat do khong tiép Xuc. Chang han, trong nghién ctru [11], cac tac gia da phat trién co ché
tu dong thay doi tu thé ngudi ngdi bang cach dich chuyén co cau khung ghé, thong qua viéc kiém soat
cac dong co servo. Nghién ciru nay hitu ich cho viéc giam nguy co cac bénh vé xuong, kh6p nhung
khéng c6 nhiéu tac dung cho cac nguy co vé tim, mach. Cac nghién ctru [12, 13] da sir dung ky thuat xu
1y anh dé theo ddi tinh trang té ngd. Tuy nhién, c6 nhiéu vi tri khong thé hoic khong nén lap dit camera.
Mot hudng nghién ctru dua theo hanh vi sinh hoat ctia nguoi cao tudi trong gia dinh theo thoi gian thuc
da dugc dé xudt trong [14]. Nghién ciru nay sir dung cam bién vi tri, két hop v6i thong tin thoi gian thuc
dé xac dinh hanh vi sinh hoat bat thuong theo  khung thoi gian trong ngay, dé guri thong tin canh bao cho
ngudi cham sdc. Mot sb nghién ctru huong dén viéc phat hién tinh trang té ng dung gia toc ké [15, 16],
hay lgi dung cac cam bién gia toc sin co trén cac dién thoai thong minh [17, 18]. Han ché co ban cua
cac nghién ctru dung thiét bi deo trong [14-18] 1a ngudi duoc theo ddi co thé thao thiét bi lam mét tac
dung ctia n6. Ngoai ra, cac san phim nay chi phu hop dé theo dai sirc khoe ctia ngudi cao tudi, & nha
ma khong phu hop dé sir dung trong cac vin phong lam viéc.

Nghién ctru nay nham xdy dyng mo hinh ghé theo ddi stc khoe ding cong ngh¢ loT, goi tat 1a ghé
IoT. Ghé ¢6 lap dit an cac cam bién dudi mit va trén lung ghé. Khi ngudi ngdi lam viée binh thudng,
thiét bi s& dém thoi gian. Néu qua 45 phat ma ngudi nay khong dimg 18n, thi thiét bi s& phat 4m thanh
nhic nhé van dong bang 4m thanh. Néu ngudi ngdi bat dong mot khoang thoi gian nhat dinh, thiét bi s&
gui tin nhin yéu cau gitip d&. Muc tiéu co ban ciia nghién ciru 1a danh gia giai phap phat trién mo hinh
ghé ToT vdi chirc ning nhic nhé van dong va phat hién nguy co bat thuong ve strc khoe cua nhén vién
van phong, nho theo theo dbi cir dong ciia ho bang cam bién gia tde két hop véi mang no-ron nhan tao.
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No1 dung con lai cua bai bao duge cau trac nhu sau: Phan 2 trinh bay vé giai phap xay dung ghé IoT;
Phan 3 trinh bay két qua thuc nghiém; Cudi cung, phan 4 1a ket luan cua bai bao.

2. Phwong phap nghién ciru

2.1. Dinh nghia bai todn

Gid thiét: Mot ngudi khoe manh ngdi trén ghé van phong, ho s& c6 nhimng ctr dong nhit dinh, lam
ghé dich chuyén ma cam bién gia tdc gan trén d6 s& cho tin hidu ¢ bién do trong mot khoang nhét dinh.
Khi nguoi ndy mét moi dan dén ngu trong van phong, nhit 1a nhém can bo 1am viéc mot minh trong
phong, han ché giao tlep hodc tinh hudng xau 14 ngat xiu, hay dot quy trén ghé thi ctr dong cua ho s& rat
nho, lam cho cam bién gia toc gin trén lung ghé sé cho tin hiéu c6 bién d¢ nho hon mirc binh thuong.

Pinh nghia tinh trang sirc khoe bt thwong: Khi nguoi ngdi trén ghé IoT khong ctr dong hoic cir
d6ng rat nho lién tuc trong thoi gian 3 phut dugc hiéu 1a tinh trang strc khoe bt thuong, can hd trg.

Pinh nghia bai todn nhdn dang trang thai bat thuong: Khi co ngudi ng01 trén ghe IoT, cam bién
trong luc (load cell) duoc lap dudi mat ghé cho ra gia tri W va cam bién gia tdc dugc lap & lung ghé cho
ra gia tri gia tdc 3-truc (X, Y, z). M-dun IoT s& truyén bo dir liéu p = [w, X, Y, Z] vé may tinh thong qua
két ndi WiFi. Trén may tinh, mot mang no-ron nhan tao di huin luyén s& tlep nhén dir liéu vao p dé
nhan dién trang thai sirc khoe s ciia ngudi do, nhu minh hoa trén Hinh 1a. Phan rnem canh bdo trén may
tinh s€ danh gia cap gia tri (time, s), v&i time 1a thoi gian thuc do may tinh cung cap, dé quyet dinh kich
hoat ché d6 giri tin nhéin SOS hay phat 4m thanh canh bao tinh trang ngdi qua lau trén ghé.

2.2. Thiét ké ghé IoT

Ghé IoT trong nghién ctru ndy co phém cting dugc thiét ké kha don gian. Mo-dun ESP8266 [19] duoc
sir dung dé doc mo-dun cam bién gia toc MPU6050 [20] tich hop trén lung ghe van phong thong thuong
va doc thong tin tir cam bién trong luc Mavin N2 [21] dugc lap dudi mat ghé, théng qua mo-dun chuyen
dbi tin hiéu ADC HX711, nhu so d6 Hinh 1b. Cc md-dun nay da dugc x4y dung hoan thién véi chuén
giao tiép 12C [22] phu hop nhau. Do d6, viéc ghép ndi cac moé-dun nay cho muc tiéu tng dung cua
nghién cuu 1a kha thuan lgi. Ngoai ra, mach IoT chi ddm nhiém viéc doc tin hi¢u w tir cam bién trong
I va tin hiéu 3-truc (X, Y, 2) tir cam bién gia téc dé truyén vé may tinh.

Mo6-dun ESP8266 va cam bién gia toc MPU6050 cung dugc tich hop dé dang vao lung ghé. Tuy
nhién, viée bd tri cam bién trong luc Mavin N2 phtc tap hon, vi can dugc thiét ké va gia cong du chic
chén dé tai dugc trong lugng 1én dén 100 Kg. Cam bién trong luc duoc bb tri gitra 2 dé kim loai. Dé
dudi duoc gin cb dinh vao khung ghé va dé trén duogc bt ¢b dinh vao mat ghé, nhu Hinh 2a.

" NodeMCU
ESP8266

(b)
Hinh 1. Minh hoa (a): Nguyén Iy chung ciia ghé IoT;, (b): Mach IoT
2.3. Thu thdp div liéu )
Viéc thu thép dir liéu 6 vai tro quan trong trong huan luyén mang no-ron nhan dang tinh trang sirc
khoe bat thuong ciia ngudi ngoi trén ghe IoT. Nghién ctru nay bo tri 4 dang thi nghiém tng v6i 4 tinh
huong gia dinh, dé thu thap dir liéu (w, X, y, 2), truyén vé may tinh. Tap hop cac bo dit liéu (w, X, y, Z) va
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trang thai strc khoe s tuong tmg, dugc dung lam tép dir lidu huin luyén mang no-ron. Cac tinh hudng
(TH) gia 1ap dé thu thap dir liéu bao gom:

9 —s
Lop vao Lép éan 1 Ldp én 2 Lép an 3 Lép ra
tiép nhén 10 no-ron 25 no-ron 5 no-ron 1 no-ron
W, x,¥:3) tansig tansig tansig tuyen tinh

(@) (b)
Hinh 2. (8): Thi cong co cdu cam bién trong luc; (b): Cdu triic 4 16p ciia mang vng dung

- THI: Dé ghé IoT tréng, thu thap dir lidu (w, X, y, Z) va gan s=0;

- TH2: B4 tri ngudi ngdi 1am viée binh thudng, thu thip (w, X, y, z) va gan s=0;

- TH3: Nguoi ngdi khong cir dong gia 1ap ngii hay ngat, thu thap (w, X, y, Z) va gan s=1;

- TH4: Dit cac thi xach trén ghé IoT, thu thap (W, X, Y, z) va gan s=0.

Trong d6, s = 1 1a trang thai can canh bao va s = 0 la trang thai binh thuong, khong canh bao. Tép
hop céc bo dit lidu (W, X, Y, z) va (s) d€ tao tép dit liéu (P, T) dung d€ huan luyén mang no-ron, v6i P la
ma tran dir li€éu vao va T 1a véc to trang thai ngd ra mong muon, dugc to chirc nhu sau:

P =[w; /100, x, /300, y, /300, ,/300]'; i=12,..N (1)
T=[s]i=12..N @)
Viéc chia cac gla tri (W, X, Y, z) cho cac hé sb trong (1) chi 14 thi thudt dé chuan hoa dir lidu vé khoang

gia tri (0, 1) dé giai thuat hun luyén dé hoi tu. Thi nghiém dugc thuc hién trén 30 tinh nguyén vién c6
trong luong dao dong tir 42,5 kg dén 84 kg, tham gia cac tinh hudng TH3 va TH4, dé thu thap dit liéu.

Bang 1. Khdo sdt cdu triic mang

Loai CAu trac MSE
[4-10-1] 0,0063
Mang truyén thing [4-15-1] 0,0042
21op [4-20-1] 0,0056
[4-25-1] 0,0097
[4-20-10-1] 0,0031
Mang truyén thing [4-20-15-1] 0,0033
316p [4-10-15-1] 0,0741
[4-10-20-1] 0,0926
[4-25-10-5-1] 0,0008
[4-20-10-5-1] 0,0006
Mang truyén thing [4-10-15-5-1] 3,21x10°®
4 1op [4-10-20-5-1] 5,01x106
[4-10-25-5-1] 2,78x107
[4-10-30-5-1] 4,33x10°
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2.4. Xdy dwng mang no-ron
2.4.1. Cdu triic mang

Mang no-ron tmyén thang nhiéu 16p duoc lya chon dé ap dung trong nghién ctru nay, vi kha nang
nhén dang tbt ‘cac moi quan h¢ phi tuyen ctia n6 [23]. Céu trac mang duogc khao sat bang cach thay dbi
5O 16p an va sb no-ron trén cac 10p 4m, nhu trinh bay & Bang 1. Tiéu chuan lya chon 1a gia tri mse (mean
squared error) nho nhét sau qua trinh huan luyén trén tap dir lidu (P, T) trong 1.000 thoi ky (epochs).
Giai thuat huin luyén dugc ap dung la Levenberg-Marquardt [24], s& dugc trinh bay ¢ phan sau. Mic
dung két qua khao sat 6 Bang 1 la chua t6i uu, song két qua nay ciing gitip cho nghién ciru chon lwa
dugc mot cau tric mang 4 16p [4-10-25-5-1] cho ung dung, nhu minh hoa trén Hinh 2b.

2.4.2. Hudn luyén mang ]

Giai thuat Levenberg-Marquardt dung d€ huan luyén mang no-ron trong phan nay dugc thuc hién
dya theo [25]. Xét mot mang no-ron truyen thang M 16p, ta ky hi¢u a la ngd ra, w 1a trong so ket noi, b
la ngudng kich hoat va f 1a ham kich hoat ctia no-ron. Giai thuat huan luyén mang nham tim moi tuong
quan tuong quan cua cac cap dir li€u ngd vao, ngd ra tuong (rng {( pl,g),( p,,t, ),...,( Posto )} , VOi czip( Py L, )
1a gia tri ngd vao ciia mang va gia tri ngd ra mong mudn thir g. Chi sd hiéu suat huin luyén dugc xac
dinh béi:

13 YAV vy 1<
V=§z<tq_aq ) (tq_aq )ziz;eqeq 3)
q=
voi ' 1a ngd ra cua mang twong mg khi ngd vao thw g 1a p, tac dong va e, =t, -a;' 1a sai s6 giita ngd
ra thtr q va gia tri mong muon. Vi giai thuat truyén nguoc ti€u chuan, chi s6 hi€u suat huan luyén (3)
duoc xap xi la:

1
V= Ee;eq 4
Cong thure cap nhat mang theo gidi thuat gradient descent nhu sau:
. . oV
WG ) =w i, ) -n— ®))
ow' (i, j)

. .
bk+1 i) = bk i)— 6
W) =b"0)-n—x 0 (6)

v6i 17€(0,1) 1a h¢ s6 hoc. Dinh nghia gradient (mtc d6 bién thién) ctia ham hiéu suat huén luyén no-ron
tha i trén 16p thu K 1a:

Y

SK(i)=—— 7
(i) ) (7)

Khi d6, cac gradient trong (5) va (6) c6 thé duoc tinh nhur sau:

Y N on“(i) e,
a 8
) o a0 ) ®

N N oni .

- B _s6 ©)

(i)~ an*(i) ab*(i)

Tur giai thuét lan truyén nguoc gradient descent trén, giai thuat Levenberg-Marquardt [26] dugc st
dung dé cai thién tbc d6 hoi tu, thong qua viéc xap xi phuong phap Newton trong bai toan tim diém cuc
tri cua ham s6. Gia str ta ¢ ham V(X) can tim cyc tri theo X, thi phuong phap Newton phét biéu nhu sau:

ax=-[VV (0] W(x) (10)
trong d6, VAV (x) 1a ma tran Hessian va VV(X) la gradient.
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Néu V(x) 14 tong binh phuong sai s6 twong tng cho ham (4), thi:

:Zef(x) (11)

Khi d6 ta co:
WV (x) =37 (x)e(x) (12)
VA (x) = 37 (X)J () +S(x) (13)

trong do, J(X) 1a ma tran Jacobian:

(M &) &0

OX, OX, X,
() () | 09

IN=| & o ox (14)

6eN‘(x) 6eN‘(x) 6eN.(x)

| 0% OX, x|
va
N
=Y e (x)VZe (x) (15)
i=1
Theo phuong phap Gauss-Newton, gid str S(x)~0 va cap nhat vao (10), ta dugc:
=[7(0I(0] 37 (9e(x) (16)
Gai thuat Levenberg-Marquardt duoc cai tién tir giai thuat Gauss-Newton nhu sau:
Ax=[ 37030+ 1 ] 3T (0e(x) (17)

trong d6, tham s thich nghi x s& dugc nhan véi hé s6 S khi V(X) ting sau mdi budc huan luyén. Nguoc
lai, 1 s& dugc chia cho S khi V(x) giam. Co ché nay cho phép giai thuat hoi tu nhanh va 6n dinh [25].
Khi d6 cong thirc cap nhat mang (5), (6) cua gidi thuat gradient descent dugc cai tién thanh:

W, ) =w G, §) -, (18)

b (i) =b* (i) — 7%, (19)

Giai thuat Levenberg-Marquardt duoc MATLAB chon mac dinh dé huén luyén mang no-ron theo
k¥ thuat hoc co giam sat [24] va d& dang trién khai. Huén luyén mang no-ron [4-10-25-5-1] trén tap
dir lidu (P, T) cho hiéu suét huin luyén mse dat 4,1x10"2%, nhu minh hoa trén Hinh 3a.

2.5. Gidi thudt giam sat va canh bdo

Giai thuat giam sat dugc trinh bay trén Hinh 3b. Khi ngudi ngdi co trong luong w > N (30 kg), bo
dinh thoi s& dugc kich hoat. Mang no-ron s€ udc luong trang thai s dya trén gia tri cam bién gia toc va
trong luc cung cap. s=0 1a trang thai stre khoe binh thuong, tién trinh s& lap lai va bo dinh thoi t tiép tuc
dém. Néu nguoi nay ngdi 1au hon 45 phit, hé théng s& nhac nh¢ bang 4m thanh, dé ho dung 1én vén
dong. Chuong trinh s& 1ap lai dén khi nguoi d6 quay lai ng01 ghé. Tuy nhién, dé don gian hoa, luu do
khong trinh bay cac nhanh nay. s=1 la trang théi nghi van vé strc khoe, khi d6 b dinh thoi ty bat dau
kiém soat thoi gian. Néu thoi gian ton tai trang thai s= 1 it hon 3 phut, phan mém s& quay lai doc cam
bién dé woc lugng trang thai s & chu ky ké. Nguoc lai, néu thoi gian ton tai trang thai s=1 1au hon 3 phut,
hé thong s& kich hoat ché d6 giri tin nhan SOS dé goi trg gitip. Giai thuat s tiép tuc canh bao dén khi
thiét bi giam sat dugc tat.

3. Két qua va ban luan

3.1. M6 hinh thyc nghi¢m i ) ) 3
Sau khi ché tao, ghe IoT c6 thé chiu tai trong t01 da 100 kg (Hinh 4). S6 dién thoai cua nguoi ho tro
va két noi WiFi can dugc cai dat trudce trén vi diéu khién. Ghé IoT hoat dong dang khi cac tinh huong

JTE, Issue 69, April 2022 22


https://jte.hcmute.edu.vn/index.php/jte/index
mailto:jte@hcmute.edu.vn

JTE

HCMUTE
ISSN: 1859-1272

JOURNAL OF TECHNOLOGY EDUCATION SCIENCE
Ho Chi Minh City University of Technology and Education

Website: https://jte.ncmute.edu.vn

Email: jte@hcmute.edu.vn

?est Training Performance is 4.1229e-10 at epoch 2000
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Mean Sguared Error (mse)
=

107
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2000 Epochs

()

1500

2000

thir nghiém phai cho két qua nhu mé ta & Bang 2. Hinh 4a minh hoa thyc nghiém truong hop ngdi lam
vi€c thong thuong va khong cir dong dé€ gia 1ap trang thai ngt, ngat xiu hay xau nhat la dot quy trén ghé.

W,X,V,Z (doc cdm bién)

w>N?
(c6 ngudi?)
B

tic (timer ON)

—_—

p=[w/100;x/300; y/300, z/300]
Ss=sim(net,p)-(evaluating heath status s)
I

t;=toc
(timerl)

=toc
(timer2)

(b)

Hinh 4. (8): Thuc nghiém ngoi trén ghé IoT: (b): Clip thuc nghiém

Bang 2. Cdc tinh huong thue nghiém

Tinh hudng thuc nghiém

Hoat dong cua ghé IoT

THI1: Ghé trng

Khéng phan tng

TH2: C6 nguoi 1am viéc binh thuong

Nhic nhé khi ngdi 1au hon 45 phut

TH3: Co6 nguoi, khong cir dong

Canh béo bang tin nhin SOS

TH4: Pit ba 16 hay tti xach 1én ghé

Khéng phan tng

3.2. Danh gia dj tin cdy

Nghién ctru da thuc nghiém nhiéu kich ban va lap lai 100 1an cho mdi kich ban (xin xem clip thic

nghiém trén Hinh 4b). Két qua duoc trinh bay & Bang 3, cho thiy kha ning nhic nhé ngdi lau hoat dong
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chinh xé4c. Tuy nhién, kha ning canh bao bang tin nhan SOS chi dat 82%. Diéu nay c6 thé do nhip tim
cua cac tinh nguyén vién la nguyén nhan dan dén sy khac biét & cam bién gia toc.

Bang 3. Khdo sdt do tin cdy ciia ghé IoT

Chtrc ning S thir nghiém S lan dung Ty 18 (%)
Nhic nho tinh trang ngdi lau 100 100 100
Canh bao bét thuong 100 82 82

Phat hién ghé IoT trong 100 100 100

Phat hién tai xach trén ghé 100 100 100

3.3. Thdo lu@n

Nghién ctru khong dung cam bién do théng s6 sinh hoc co thé ma tich hop cam bién khong tiép xtic
vao ghé, giup giam tdm 1y e ngai hon cac nghién ctru trude. Giai phap ndy co thé chuyén giao cho cac
doanh nghiép dé tich hop thiét bi IoT ngay khi san xuit ghé vang phong. Khi d6, pham vi tmg dung ghé
6 thé rong hon. Ngoai ra, do han ché vé thuc nghiém, nghién ctru chi méi gia 1ap cac kich ban, dé thu
thap dit liéu huin luyén mang no-ron. Thoi gian téi, nghién ctru s& dugc tiép tuc phat trién dwa trén
mang hoc sau, von da duge nhom ap dung thanh cong trén cac bai toan phirc tap [27, 28]. Ngoai ra, ky
thuat hoc sau voi mang LSTM (long short term memory), cling dugc nhom tng dung thanh cong trong
udc lugng chudi tin hiéu [29], phu hop v6i img dung nay. Dong thoi, viée thu thap dir lidu thuc té cling
can dugc phdi hop véi cac trung tam y té lién quan.

4. Két luan

Bai bao dé xuit giai phap tich hop cong nghé IoT 1én ghé ngdi, dé giam st sirc khoe can bo vin
phong. Thlet bi chi phan tich cac cir dong nhu rung dui, gd phim, tya lung, dich chuyén ghé... voi gia
thiét rang, neu mot nguoi ngdi ghé ma khong cir dong lién tuc trong hon 3 phut, chimg t6 sirc khoe cua
ho khong tét. Nghién ctru da xay dung mét mang no-ron nhleu lop dé udc lugng trang thai cir dong tir
dir liéu do cam blen trong luc va cam bién gia toc cung cap Két hop trang thai wéc luong nay va thoi
gian thuc, phin mém sé& kich hoat ché d6 nhic nhd ngdi 1au hay canh bdo bang tin nhan SOS. Thuc
nghiém trén nhiéu kich ban cho thdy kha ning nhic nhd tinh trang ngdi lau dat do chinh xac 100% va
kha ning phat hién, canh bao tinh trang sirc khoe bét thuong dat do tin cay 82%. Thuc nghiém ciing cho
thdy kha nang hoan thién san pham cho myc tiéu ing dung ghé 10T rong rai 1a kha thi. Trong thoi gian
to1, nghién ctru nay s€ dugc tiép tuc phat trién dua trén mang hoc sau va dir liéu thuc té tir cac trung tdm
diéu tri vé tim mach va dot quy.
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