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Mt giai phap phat hién sém tinh trang dét quy ciia ngudi cao tudi
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Tém tit

Dot quy thuong xay ra dot ngodt voi rat it diu higu bao
trudc. Viéc phat hién sém tinh trang dot quy glup
giam rui ro, dic biét 1a thoi diém “3 gio vang” dau
tién. Nghién cru ndy nham tim kiém mot giai phap
phat hién sém tinh trang dot quy cho ngudi cao tudi
thong qua: (i) phat hién tinh trang té ngd bang cam
bién gia tdc, (ii) phat hién hanh vi sinh hoat bat
thudng so véi thoi quen hang ngay, dwa trén k¥ thuat
X&c dinh vi tri sinh hoat ctia ho trong nha, theo thoi
gian thyc. Co ché dinh vi nay dugc thyc hién nho
phuong phép do khoang cach bang soéng vo tuyén.
Khi hé théng phat hién sy ¢b, n6 s& canh bao hai cap
cho ngudi cao tudi va cho ngudi giam sat qua mang
dién thoai di dong. Thyc nghiém budc du cho thy
tinh kha thi cua giai phap 1 rat cao.

Tir khéa: Dot quy, cudng do song vo tuyén, cam bién
gia tdc.

Abstract:

Stroke usually occurs suddenly with a little of known
signs. Early detection of the stroke status can reduce
risks, especially in first 3 “golden” hours. This study
aims to develop a solution for early detecting the
stroke status of the elderly through: (i) detecting the
state of falls by acceleration sensor, (ii) seeking
abnormal activities of the elders, in comparision with
the daily routine, based on locating their activities in
the house, in real time. The positioning mechanism is
realized by measuring the distance using radio waves.
When the system detects a problem, it will alert two
levels for the elderly and for the caring people via the
mobile phone networks. Initial experiments showed
that the solution is feasible.

Keywords: Strokes, RSSI, Acceleration sensor.

Chir viét tit
RSSI Received Signal Strength Indication
1. Giéi thi¢u

Theo t chirc y té thé gisi, hang nam c6 khoang 17
triéu ngudi chét vi cac con dau tim va dot quy [1].
Dot quy 1a nguyén nhan gay tr vong dung thir 3 sau
bénh tim mach va bénh ung thu. N6 co thé gy ra
nhiing hdu qua rat nang né nhu tir vong hay tan phé
vinh vién. O My, cir moi 45 gidy co it nhét 1 ngudi b
dot quy va moi 3 phut c6 1 nguoi tir vong do can bénh
nay [2]. O nuéc ta, hing nam c6 khoang 200.000
nguoi bi dot quy véi khoang 100.000 nguoi tir vong
va sb nguoi bi dot quy co xu hudng tré hoa [3].
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Tudi cang 16n, nguy co bi dot quy cang cao. Dot
quy thuong xay ra dot ngdt voi rat it ddu hiéu bao
trude. Thadm chi nd c6 thé xudt hién bét ngd & mot
ngudi binh thuong, khi ho dang nghi ngoi, dang ngu,
hodc dang lam viée [1]. Viéc cdp ciru bénh nhan can
hét strc khin truong, dic biét trong khoang 3 gio dau
tién sau con dot quy goi 1a “gid vang”. Néu cham 1
phat trong cdp ciru dot quy ndo s& lam 2 triéu té bao
than kinh chét di [4].

Trong x4 hoi hién dai ngay nay, nhidu ngudi cao
tudi phai & nha mot minh do con céi phai di lam. Pa
¢6 nhiéu truong hop ngudi cao tudi sau khi dot quy
khong thé tu dung lén hay goi su glup do tr nguoi
khéc. Vi vy, nhu cu phat trién mot giai phap c6 kha
nang phat hién sém tinh trang dot quy ¢ nguoi cao
tudi la rat can thiét. Nghién ctru nay nhim muc tiéu
phat hién tinh trang té ngd, dong thoi, xac dinh hanh
vi bat binh thudng so v&i théi quen hang ngay
ctia ho dé canh bao can thiét cho nhimng ngudi lién
quan, nham giam sat kip thoi tinh trang strc khoe cia
ngudi cao tudi.

2. Phwong phap thuc hién

2.1 Nguyén tic tong quat

Dé c6 thé phat hién tinh trang bat thuong ciia nguoi
can giam sat, ho duoc cho deo mot thiét bi theo ddi
nho gon. Cam bién gia tdc tich hop trong thiét bi s&
phat hién tinh trang té¢ ngd cta ho. Ngoai ra, ngudi cao
tudi thuong c6 théi quen lap di ldp lai cac sinh hoat
hang ngay. Do vy cam bién vi tri tich hop trén thiét
bi theo doi s€ phat hién hanh vi bét thudng cua ho so
v6i hanh vi mau. Hanh vi mau nay dugc khéi tao va
dugc cap nhat trong qua trinh cai dat hé thong. Thong
qua cam bién gia toc va cam bién vi tri, hanh vi bt
thudng ctia ngudi can giam sat s& duge thong bao cho
nhiing nguoi lién quan qua mang thong tin di dong.
pé han ché canh bao nhém, hé théng co trang bi co
ché hoi lai nguoi giam sat trude khi bao dong.

2.2 Thiét bi hd tro

Thiét bi hd trg cua hé théng bao gém cac mo-dun sau:
(i) Mb-dun cam bién gia tbc MPU6050 ding dé xac
dinh tinh trang té ngd; (ii)mod-dun XBee dong vai tro
truyén nhan thong tin khong day dé xac dinh vi tri ctia
nguoi can theo ddi dua trén cuong d¢ tin hi€¢u thu
nhan (Received Signal Strength Indication — RSSI);
(iii)mé-dun SIM900A c6 nhiém vu gui tin nhin SMS
dén nguoi giam sét; (iv) md-dun RTC DS1307 tao
thoi gian thuc cho hé théng nhim xac dinh biéu dd
hanh vi dic trung cua ngudi can theo ddi; (v) md-dun


mailto:ncngon@ctu.edu.vn
http://www.suckhoetonghop.com/canh-bao/be-3-tuoi-tu-vong-do-uong-phai-nuoc-soi/
http://www.suckhoetonghop.com/canh-bao/vu-be-2-thang-tuoi-tu-vong-sau-tiem-vac-xin-xu-ly-y-si-nu-ho-sinh/

giao tiép véi nguoi can theo ddi; (vi)md-dun Arduino
Nano dé diéu khién moi hoat dong cua hé thong. Cac
mo-dun nay duoc két hop dé tao thanh 3 thiét bi co
ban sau:

Thiét bi theo doi: Thiét bi nay dugc deo vao that lung
clia ngudi can theo ddi, nhu hinh H.1.

H.1 Thiét bi theo déi nguoi cao tudi
Thiét bi dinh vi: Thiét bi nay (hinh H.2) c¢6 nhiém vu
giao tiép khdng day voi thiét bi theo ddi ¢ hinh H.1,
dé xac dinh vi tri sinh hoat cia ngudi cao tudi trong
nha, theo thoi gian thuc. Tir 3 dén 4 thiét bi dinh vi
nay s& duoc bd tri ¢d dinh trong nha, nhu hinh H.4.

H.2 Thiét bi dinh vi

Thiét bi quan Iy: Thiét bi quan 1y, hinh H.3, ¢6 nhiém
vu thu tin hiéu tir thiét bi theo ddi (hinh H.1) va thiét
bi dinh vi (hinh H.2) dé truyén v& may tinh. Thiét b
nay ciing duoc lp ¢ dinh trong nha nhu hinh H.4.

H.3 Thiét bi quan Iy

Minh hoa viéc bd tri céc thiét bi trén trong nha, duoc
trinh bay nhu hinh H.4. Trong hinh H.4, cac thiét bi
dugce bb tri dé co thé theo ddi dwoc 6 khu vue: (i)san
trude, (ii)phong khach, (iii)phong v¢ sinh (WC), (iv)
phong ngu, (v)phong an/bép va (vi)san vuon. Trén
hinh H.4, S 1a thiét bi theo ddi; A 1a thiét bi quan 1y,
két ndi duoc v6i may tinh; B, C, D la 3 thiét bi dinh
vi. Khoang cach gitra cac thiét bi AB, BC, CD, DA
cho phép dén 9 mét.

VCCA-2015

—

H.4 A/ﬁn?z/hga s0' d6 b6 tri cac thiét bi thuc nghiém

2.3 Phat hién trinh trang té nga

Pé nhan dang duoc tinh trang té ngd cua ngudi can
theo doi, cam bién gia tbc MPUG6050 [5] tich hop trén
thiét bi theo ddi (hinh H.1), dugc vi xir 1y theo di
lién tyc sau mdi 0.1 gidy. Hinh H.5 mo ta dang tin
hiéu nhan duoc tir cam bién gia tdc. Tai thoi diém 8
gidy va 10 gidy c6 xay ra té ngi, lam bién thién gia
tbc dot ngot, dan dén sy gia ting bién do tin hiéu thu
duoc.
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H.5 Tin hiéu thu dwoc tir cam bién MPU6050
Tinh trang té nga dugc xac lap khi:

Vout >Vthr @
Vi Vo 1 bién d9 trung binh cida tin hi¢u ngd ra cua
MPUG6050 tai thoi diém dang xét va Vi, 13 bién do
ngudng dugc cai dat trudce.

2.4 Phat hi¢n hanh vi bt thwong

Nguoi cao tudi c6 théi quen lap di ldp lai cac sinh
hoat thuong ngay. Vi vdy, nghién ciru nay huéng dén
muc tiéu xa hon 13 hoc cac hanh vi lap lai dy. Trong
qué trinh theo ddi ngudi cao tudi, tai thoi diém giam
sat, néu vi tri sinh hoat cia ho trong nha theo thoi
gian thyc khac biét so voi thdi quen thudng ngay, thi
hé théng s& sing sang canh béo tinh trang bit thuong
vé strc khoe ctia ho. Vi dy, trong khoang tir 21g00 dén
23200, thuong ngay ho di ngu, vi tri ctia ho khéng
thay ddi trong phong ngu. Néu & thoi diém do, hé
thong phat hién vi tri ciia ho thay d6i nho, nhiéu kha
ning ho dang tran troc, khong ngi duoc. Truong hop
nay nguoi cham soc nén dugc biét dé kip thoi kiém
tra stc khoe cia ho. Véi nguyén tic nay, viéc xéac
dinh hanh vi bt thuong ctia ngudi can theo ddi duoc



thuc hién theo cac budc sau: (i)théi quen sinh hoat
hing ngay ctia ngudi cao tudi sé& duoc thdng ké va lap
thanh mot co s& dit liéu hanh vi quen thudc; (ii)cac
thiét bi theo doi dugc lap dat dé giam sat vi tri sinh
hoat cta ngudi cao tudi trong nha; (iii)mot phan mém
dugc phét trién dé so sanh hanh vi hién tai voi co s¢
dit liéu va canh bdo cin thiét néu co.

2.4.1 Xac dinh vi tri cua nguoi can theo doi

Dé xac dinh vi tri hién tai ciia nguoi can theo doi,
cac thiét bi hd trg duoc cai dat theo nguyén tic trén
hinh H.6.
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H.6 Nguyén tic dinh vi ngueoi can theo déi

Khi ngudi cao tudi mang thiét bi theo ddi (hinh H.1) &
thit lung, thiét bi nay s& giao tlép khong day voi 3
thiét bi dinh vi (hinh H.2) va thiét bi quang ly (hinh
H.3). Cac thiét bi ndy duoc tich hop mé-dun giao tiép
khong day Xbee[6] dé tuong tic véi nhau. Tuy thude
vao cudng do tin hiéu thu nhan RSSI [7], hé thong s&
xac dinh dugc vi tri cua ho trong pham vi quan sat.
Hinh H.7 minh hoa cudng d6 RSSI thyc nghiém thu
duoc theo khoang cach. Khi khoang cach cang xa thi
cuong do RSSI cang nhd.
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H.7 Cuong dé RSSI thay déi theo khodng cdch
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H.8 Xdc dinh vi tri
Pé xac dinh vi tri nguoi can theo doi, ta gia sir Cac
diém dit 3 thiét bi dinh vi va 1 thiét bi theo ddi 1a vi
tri A,B,C,D; dong thoi thiét bi theo ddi (mang & that
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lung) 1a diém chuyén dong S trén hinh H.8. Goi toa
do cia cac diém nay 12 A(XaYa), B(XoYb), C(XeYo),
D(XaYd) va S(XsYs). Khoang cich tr cdc diém
A,B,C,D dén diém chuyen dong S lan luot 1a da, dg,
dc va dp. Khoang cach nay dugc xac dinh dya trén
cuong do RSSI, theo (2)[8].
(RsSI-A)

d=10 1on )
Trong do, A 1a cuong d¢ RSSI tai khoang cach 1m va
n 1a hé sb truyén séng dic trung ciia mdi truong. DE
tinh dugc khoang cach, ta can x4c dinh 2 tham s A va
n. Theo thuc nghi€ém & khoang cach 1 mét, trong moi
truong khong khi, ta c6 A = -40 dBm. Viéc xac dinh n
can xac dinh RSSI giita 2 duong chéo AC va BD cua
khu vuc khao sat (hinh H.8). Khi d6 tham sb n duoc
tinh nhu cong thire (3) [8]:

N _ RsSI,—A
ne 10logd ,.
RSSl,, — A 3

Nap = —
B0 10logdg,
n= Nac T Nep
2

Sau khi xac dinh khoang cach giita S dén cac diém
A,B,C,D boi (2), ta s€ xac dinh duoc vung khong gian
hinh chit nhat P v6i cac dinh lan lugt la P1, P2, P3, P4
(xem hinh H.8). Toa do cua 4 diém nay dugc xac dinh
theo (4) [9]:

RL(XPI’ yPl) = [max(xi - di)a maX(Yi - di)]

P, (Xp,, ¥p,) =[max(x; - d;), max(y; +d;)] @)

P (Xps, Yps) = [max(x; +d;), max(y; +d;)]

P4 (Xp41 yp4) = [maX(Xi + di), maX(Y. - d|)]
véii=A B,CD. )
Toa d6 cua diém chuyén dong S dugc xac dinh 1a tAm
diém cutia hinh chit nhat P theo (5) hay (6) [9]:

{XS = (XPl + XP4)/2 5)

Ys = (Yp1 +Yp2) /2

hay

{Xs = (Xp, +Xp3) /2 . ©)
s =(Ypa+¥es) /2

Toa d6 diém chuyén dong S(Xs, Ys) chinh 1a vi tri
ngudi can theo ddi trong pham vi quan sat. Véi
nguyén 1y nay, qua thuc nghiém, hé théng c6 thé phat
hién duoc khi diém S chuyén dong ¢ khoang cach nho
nhit 1a 30cm, tc ¢ thé giam sat duoc sy di chuyén
clia nguoi can theo ddi ¢ khoang cach nho dén 30cm.

2.4.1 Hanh vi quen thugc cuia nguoi cao tuéi

Hanh vi quen thudc cia ngudi cao tudi duge xay dung
dé phuc vu cong tac giam sat tinh trang stre khoe cua
ho. Hanh vi nay dugc khéi tao, chang han nhu trén
bang B.1. Trong qua trinh cai dat hé thong, phan mém
s& théng ké va cap nhét hanh vi nay cho phu hop voi
tung ca nhan. Tinh nguyén vién trong nghién clru nay



la 6ng Pham Vin Théng, 68 tudi, ngu tai sé 121
CMTS, phuong An Théi, quan Binh Thity, Thanh phd
Can Tho. Ong 1a mot can bo nghi huu thudng xuyén &
nha mot minh, do con chau phai di 1am trong gid hanh
chinh. Budc dau nghién ciru nay cai dat co so dir lidu
hanh vi chua linh hoat, tuy nhién, dinh huéng tiép
theo, nghién ctru nay sé& sir dung mot s cong cu phan
16p dir lieu dé xay dung tap dir liéu hanh vi quen
thudc ciia ngudi can theo dai.

B.1 Dit liéu hanh vi quen thudc ciia ngieoi cao tuéi

Thoi gian Vi tri

4:00 + 5:00 Phong ngu

5:00 + 5:30 Phong v¢ sinh

5:30 +6:30 Phong khéch

6:30 + 7:00 San trudc

7:00 +7:30 Phong an, phong bép
7:30 +10:00 San vuon

10:00 + 11:00 Phong an, phong bép
11:00 + 11:15 Phong v¢ sinh
11:15+12:00 Phong khéch

12:00 + 13:00 Phong ngu

13:00 + 13:15 Phong v¢ sinh

13:15 + 16:00 Phong khéch

16:00 + 16:30 San trudc

16:30 + 17:00 San vuon

17:00 + 18:00 Phong an, phong bép
18:00 + 18:30 Phong v¢ sinh

18:30 + 21:00 Phong khach

21:00 + 21:15 Phong v¢ sinh

21:15 + 24:00 Phong ngu

1:00 + 1:15 Phong v¢ sinh

1:15 + 4:00 Phong ngu

2.5 Canh bao

Tt viéc phat hién tinh trang té ngd hay xac dinh hanh
vi bat thuong cta ngudi can theo ddi théng qua viéc
so sanh vi tri hién tai v&i vi tri quen thudc cta ho
(minh hoa trén bang B.1), hé thong s& canh bao 2 cép:
Cdp 1: Canh bao bang am thanh trén thiét bi theo doi
trong 10 gidy. Néu nguoi can theo ddi tit canh bao,
nghia la ho van khoe manh.

Cap 2: Sau 10 gidy canh bao trén thiét bi theo ddi,
néu nguoi can theo ddi khong co _phan tng, thi hé
thdng chuyén sang muc canh bao cdp 2 bang cach guri
tin nhédn SMS cho nhitng ngudi lién quan. Viéc giri tin
nhén canh béo, dugc thyc hién don gian bﬁmg mo-dun
SIMO900A tich hop trén thiét bi quan 1.

3. Keét qua va thio luin
Nghién ctru nay bu6c dau da thiét 1ap giai phap phan
clng va phin mém co ban, phuc vu cho viée giam sat
tinh trang stc khoe cua nguoi cao tudi, dac biét quan
tam dén tinh trang d6t quy khi ho ¢ nha mét minh.
Két qua dat dugc bao gom:
- Hoan thién duoc co ché phat hién tinh trang t¢ nga
clia nguoi can theo ddi bang cam blen gia toc.
- Xac dinh duoc vi tri cia nguoi can theo doi dang
sinh hoat & dau trong nha theo thoi gian thuc.
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- Xay dyng biéu dd hanh vi quen thudc cua ngudi
cao tudi qua khao sat thuc té. Tuy nhién, biéu dd
nay sé tiép tuc dugc phat trién sao cho hé thong tu
hoc, tu xdy dung biéu d6 hanh vi sau mot thoi gian
ap dung.

- Hoan thién dugc co ché canh bao 2 cip khi nguoi
cao tudi bi té ngd, hodc khi hanh vi hién tai cua ho
khac bi¢t so voi hanh vi quen thudc da dugc cai
dat, nhim phat hién som cac bat thuong vé stc
khoe, nhét 1a tinh trang dot quy.

- Xay dyng dugc mot phan mém trén may tinh cho
phép nguoi giam sat theo dai tinh trang stitc khoe
clia ngudi cao tudi tir xa. Hinh H.9 minh hoa mot
man hinh giao dién ctia phan mém nay. Mau do
trén giao dién xudt hién tai vi tri phong ngu canh
bao cho ngudi giam sat nguy co nguoi theo doi
gap truc trac ¢ vi tri nay.
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H.9 Théng bao tink trang bat thuwong trén giao dién

Tuy nhién, giai phap ndy st dung mo-dun Xbee va
dung cong nghé RSSI chi phat hién vi tri cia nguoi
theo ddi khi ho & cach xa diém thu séng vo tuyén tbi
da 9 mét. Diéu nay lam cho viéc thiét 1ap hé thong doi
hoi nhidu diém thu song vo tuyén hon, 1am tang chi
phi phan cimg. Ngoai ra, hiéu qua cua phwong phap
nay cling phu thudc vao sy tudn thu cua nguoi st
dung. Néu ngudi ding thao thiét bi theo ddi ra thi hé
thong s& canh bao lién tyc.

4. Két luan va dé nghi
Nghién ctru ndy budc dau di hoan thién dugc giai
phap phan ciig va phan mém cho phép theo ddi tinh
trang stuc khoe ciia nguoi cao tudi, dic biét 1a tinh
trang dot quy khi ho & nha mot minh. Hé théng co kha
ning phat hién tinh trang té ngd bang cam bién gia
tdc. Ngoai ra, hé théng ciing phat hién duogc vi tri sinh
hoat trong nha ctia ngudi can theo ddi theo thoi gian
thuc. Khi vi tri sinh hoat ctia ho khac biét so vdi thoi
guan hing ngay, hé thong s& canh bao cip 1 dé nhic
nh& ngudi sir dung. Néu ngudi sir dung khong c6 kha
nang tir chbi canh bao cip 1, thi hé thong s& ty dong
chuyén sang ché d¢ canh bao cip 2 bang cach giri tin
nhin cho dién thoai di dong cua nhirg ngudi lién
guan. Nhitng nguoi lién quan, cé thé truy cap vao



méy tinh quan 1y dé xem tinh trang canh bao va c6
nhitng tng ciru kip thoi, néu co su ¢b xay ra. Thuc
nghiém cho thy, hé théng bao dong chinh xéac trong
truong hop nguoi can theo doi bi té ngi. Pong thoi,
co ché phét hién cac hanh vi sinh hoat bat thudng so
v6i thoi quen hiang ngay hira hen nhidu trién vong
phat trién.

Trong thoi gian t6i, nghién ctru s& dugc tiép tuc trang
bi mé-dun XBee Pro ¢d cong sut 16n hon, nham ting
khoang cach truyén nhan séng vo tuyén, tir d6 cai
thién dugc pham vi theo ddi. Ngoai ra, k¥ thuat phan
16p dit liéu bang SVM (Support Vector Machine) du
kién s& dugc 4p dung dé hoc tap hanh vi quen thudc
cua nguoi can theo ddi, nham dua ra co so dir lidu
hanh vi quen thudc phu hgp cho tirng nguoi.
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