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Toém tat:

Tinh hinh xdy ra héa hoan tai Viét Nam da anh hwéng rat 16n dén nén kinh té va cudc song ciia nguoi
ddn. P cé nhiéu cong trinh nghién civu vé hé thong bdo chay, song chwa c6 céng trinh ndo c6 thé tao ra
mot hé thong méi tuwong thich véi cac hé thong cé san. Bai bdo ndy trinh bay mét phicong phdp xdy dung hé
théng bdo chdy théng minh qua dién thoai di dong. Mot gidi phap thiét ké dwoc dé xudt khéng chi dé tao ra
mét hé thong bdo chay méi, ma con tich hop dwoc cac hé thong bdo chay cii hién ¢é dé giam chi phi, tranh
ling phi. Bén canh cdc chite nang phdt hién cac dau hiéu chdy va diéu khién chita chdy thong thuong, thi
hé thong con hé tro ngueoi ding gidm sat giam sdt tiv xa dé som tiép cdn thong tin sw ¢é chdy givip phong

ngira, phdt hién va xir Iy sw ¢6 kip thoi, tang mike dé an toan phong chdy chita chay.

Tir khéa: dién todn dam may, hé thong bao chay tw déng.

1. Giéi thi¢u

Xuét phat tir tir thuc té trong thoi gian gan day,
tinh hinh chay, n6 trén dia ban ca nudc didn bién
phirc tap, di xay ra nhiéu vu chay nghiém trong,
gdy hau qua ning né vé tai san va tinh mang con
ngudi, gy tdm 1y bt an trong x4 hoi. Nguyén nhan
din dén nhimg thiét hai nghiém trong chinh 1a tir
viéc “phat hién chay mudn”, dan toi viéc trién khai
chita chay, ciru nan, ciru ho gip nhidu kho khan,
thiét hai tir cac dam chay gia ting. Néu dam chay
dugc phat hién sém, thi luc lugng phong chay chira
chay (PCCC) tai chd c6 thé dap tit dam chay.

Theo thdng ké ctia Téng cuc Théng ké [1], ndm
2019, trén dia ban ca nudc xay ra 3.755 vu chay, nd,
lam 112 nguoi chét va 177 ngudi bi thuong, thiét
hai wdc tinh khoang 1,4 nghin ty dong.

Trong 6 thang dau nam 2020, ca nudc xay ra
1.490 vu chay tai co s@, nha dan, phuong tién giao
thong. Thiét hai do chay gy ra lam chét 42 nguoi,
bi thuong 86 nguoi, tai san thiét hai so bd wdc tinh
336,65 ty dong. Xay ra 160 vu chay rimg, 1am thiét
hai 756 ha rimg. Xay ra 19 vu nd, lam 6 ngudi
chét, bi thuong 25 ngudi [1]. Xay ra chay do nhiéu
nguyén nhan, nhung nguyén nhan chay cha yéu la
do sy c¢b hé théng dién va thiét bi dién.

Trén dia ban tinh Hung Yén nhiing nim gan
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day xay ra nhidu vu chay giy thiét hai nghiém trong
vé ngudi va cua [2][3][4][5]:

- Nim 2014, xay ra chay tai chg Ph6 Hién (Tp.
Hung Yén), chay tai Cong ty TTHH Ngoc Long
(M§ Hao),

- Nam 2016, xay ra chay tai cong ty TNHH
Dorco Living Vina (H. Van Lam),

- Nam 2017, xay ra chay tai nha kho chua, thu
mua phé liéu (H. Vin Lam), chay tai ctra hang dién
thoai (H. Yén M),

- Nam 2018, x4y ra chay 16n tai nha may Nhya
Hung Yén (Tp. Hung Yén), chay tai cho Gao (Tp.
Hung Yén),

- Nam 2019, xay ra chay tai ngdi nha sé 92
duong Bai Say (Tp. Hung Yén),

- Ngay 15-3-2020, xay ra vu chay dac biét
nghiém trong lam 4 nguoi thuong vong (H. Khoai
Chau),...

Chi phi dau tu ban dau cho hé thong bao chay
tai cac trung tdm dir li€u, tdoa nha

Mot s6 hé thdng bao chay co sin miac du da
tich hop tinh nang théng bao qua dién thoai song
hoat dong ddc lap. Kho khic hodc khong cé kha
nang tich hop véi hé thong bao chay c6 san. Trong
thuc té, nhiéu t6 chirc, co quan, xi nghiép, ngudi
dan da trang bi hé thong bao chay trudc kia véi cac
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tinh nang phat hién cac ddu hiéu chay dé canh bao
tai chd hoic co bat xa thiét b chita chay nhu x4 khi,
phun nudc... Cac hé théng nay c6 han ché 1a chua
c6 tinh nang canh bao qua dién thoai hay phuong
tién truyén thong khoang cach xa khac. Chi phi
dau tu ban dau cho hé théng PCCC thudng rét cao.
Trong nudc di c6 mot sd nghién ciru vé& hé thdng
bao chay, vé& mat hoc thuat cac nghién ctru nay da
hoan thién, tuy nhién, viéc ap dung thuong mai hoa
con khé khan [6]. Néu trang bi hé thdng méi co
tinh ning canh bo qua dién thoai sin c6 va thay
thé hoan toan h¢ thong thong thudng hién cé s& dan
t6i lang phi vi phai bo hé thong cii. Viée tich hop hé
théng m&i sin c6 véi tinh nang canh bao qua dién
thoai 1a kho khan hodc khong thuc hién dugce do cac
hé thong nay thuong chua c6 hd trg.

Ngoai chirc ning phat hién cac ddu hiéu chay
va diéu khién chita chay thi can thiét co phuong
tién, ung dung gitp ngudi co trach nhiém co thé
giam sat lién tuc, giam sat tir xa dé sém tiép can
thong tin su ¢b chay giup phong ngira, phat hién va
xtr 1y sur ¢6 kip thoi, ting mirc d¢ an toan phong va
chira chay.

Trong nghién cuu nay, ching t6i tip trung
nghién ctru thiét ké hé thong hd tro tich hop hé
thdng béo chay hién c6, ddng thoi bd sung cac chire
ning wu viét trong viéc kiém soat hé thong tir xa
qua phan mém giam sat trén dién thoai thong minh.

2. H¢ thdng bao chay ty dong
2.1. Nhiém vu ciia hé thong bao chay tu dong

Theo tiéu chuin Viét Nam TCVN 5738-
2001[7], hé thong bao chay tw dong 1a hé thong thiét
bi ty dong phat hién va thong bao dia diém chay. Hé
thdng bao chay tu dong bao gdbm: Trung tim béo
chay, cac dAu bao chay, chuong, deén, nut nhin va
cac thiét bi ngoai vi khac

Nhiém vu cua hé théng bao chay ty dong la
phat hién ra chdy mot cach nhanh choéng, chinh xac
va kip thoi trong viing bao vé ctia hé théng. Ty dong
phat ra cac tin hiéu bao dong, giri tin hiéu didu khién
tGi cac thiét bi ngoai vi cia hé thong béo chay tu
d6ng nham thyc hién mot nhiém vu cu thé nao do.
Dac biét, voi hé théng bao chay ty dong st dung
dau bao chay khoéi thi né con c¢6 nhiém vu quan
trong hon la canh bao, nghia 1a phat hién va thong
béo su sdp chay, su chay am i chua c6 ngon lira.
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2.2. Nguyén Iy 1am viéc hé thong bso chay tw dong

Mot hé théng bao chay tu dong thong thudng
duy tri ¢ 3 trang thai:

- Trang thdi thuong truc: bd xu ly trung tam
¢6 tin hiéu dén cac thiét bi trong hé théng dé kiém
tra trang thai lam viéc ctia cac by phan nay. Néu tin
hiéu phan hdi vé trong pham vi an toan thi hé thng
duy tri ¢ trang thai nay. Khi xuat hién b phan nao
d6 khong c6 phan hdi hay tin hiéu phan hdi ngoai
pham vi an toan thi hé thong chuyén sang trang thai
su ¢b.

- Trang thdi s ¢6: xuat hién khi c¢6 it nhit mot
bd phan nao do6 trong hé théng khong hoat dong
binh thuong, khong co tin hiéu phan hoi hodc bao
15i cia bo phén nao d6 trong hé théng. Cac thong tin
su ¢b s& dugc hién thi, canh bao cho ngudi van hanh
biét dé khic phuc thong qua man hinh LCD hay cac
dén bao tiy thude cau tao cia hé thong.

- Trang thdi bdo chay: xuét hién khi tin hiéu
phat hién & dau do nao d6 vuot ngudng gidi han da
thiét lap. O trang thai nay, bd xr 1y trong tam s€ kich
hoat céc thiét bi canh bao nhu coi, dén hay guri tin
hiéu diéu khién toi cac thiét bi ngoai vi nhu mé van,
bom nudc, xa khi chira chay...

2.3. Ung dung mang vién théng, vi mach tich
hop trong hé théng bio chay tu dong

Khi phat hién chay, hé théng béo chay tu dong
¢6 tich hgp mang vién thong sé mang lai nhidu uu
diém tich cyc, ting kha nang lién lac va bao chay
kip thoi t6i ca nhan, t6 chirc dé xir Iy khi c6 chay.

Véi hé théng bao chay tu dong hién dai, véi
kha nang bao chay chinh xac (theo dia chi) cling
nhu tich hop nhiéu tinh ning c6 thé dwoc xay dung
dua trén cac vi mach tich hop. Viéc st dung céac vi
mach tich hop gitp giam kich thudc hé théng dong
thoi gia ting kha nang xu 1y nhu: tiép nhan va xt ly
duoc tin hiéu tir nhiéu loai dau do khac nhau; thuc
hién duoc cac thuat toan phan tich hi€u qua tin hi¢u
canh bao tir diu do dé dua ra quyét dinh chinh xac,
hiéu qua; c6 kha ning tich hop véi cic hé thong
khac gitp tang kha ning bao vé va xir Iy su c6; Két
néi, giao tiép cac thiét bi khac qua Internet, cap nhat
d@r liéu moi truong 1én cloud qua do6 giup giam sat
hé théng tir xa qua thiét bi di dong, dién thoai thong
minh dong thoi c6 thé didu khién hoat dong cuia hé
thdng ma khong phai toi gan.
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3. Giai phap tich hop hé théng bio chay thong
minh

Céc hé théng bao chay tu dong ngoai cac
thiét bi ngoai vi duoc két nbi v6i cac cong giao tiép
chuan con san c6 cong mé rong tiép diém kho (Dry
Contact). Cac thiét bi xir Iy khac co thé ghép ndi véi
bo diéu khién trung tim cua hé thdng bao chay tu
dong ctia giao tiép nay.

Giai phap dé tich hop hé théng bao chay tu
d6ng méi voi hé théng bao chay hién c6 nham phat
huy vai trd hé théng hién c6 (sir dung tiép diém
kho).

So dd khdi hé théng nhu Hinh 1, trong dé:

a) Khoi cam bién ddu vao: Sir dung cac cam
bién chay theo nhiét do (phat hién sy gia tang nhiét
do va gui tin hiéu bao chay khi nhiét dat vuot
ngudng gidi han), cam bién chay theo khoi (phat
hién c6 khoi theo nguyén tic quang hoc). Cac cam
bién trén déu hoat dong dua trén nguyén tic truyén
tin hiéu ngudn dong c6 do tin cay cao.

b) Khoi két néi véi hé thong bdo chdy cé san:
Céac dau vao nay thuong dugc thiét ké theo hai
chuan do6 1a ngudn dong va ngudn ap. Vi két ndi
ngudn dong, ngudi dung c6 thé diu ndi voi hé thong
hién tai qua cac kénh vao ngudn dong. Véi két ndi
ngudn ap hay tiép diém kho thi co thé két ndi téi hé
thong hién tai qua dau vao tiép diém kho.

¢) Khoi két noi thué bao dé giri tin nhdn, goi
dién: Mot chiic nang quan trong cua hé thdng bao
chay duoc thiét ké 1a hd trg canh bao qua tin nhin
(SMS) va thyc hién cudc goi téi sb dién thoai da
dugc cai dat san. Trong hé théng nay, chung toi sir

dung module giao tiép GSM SIM800L mini.

d) Khoi gidi ma, hién thi va giao tiép phim
nhdn: Nguoi dung giao tiép voi hé thdng qua phim
nhén tich hop va cac 1énh didu khién dwoc hién thi
man hinh LCD s& dé quan st va thao tac.

e) Khéi diéu khién dong lwc dong ngdt tiép
diém kho: Tiép diém kho thuong duge dung dé giao
tiép gitta cac hé thdng c6 thong tin truyén tai don
gian dudi dang bat/tit (ON/OFF). Pay 1a phuong
phap ghép nbi don gian nhung hiéu qua. Tiép diém
dang nay c6 thé dung dé bat dén hay chudng bao
chay truc tiép.

¥/ Khéi diéu khién ngcft dién thiét bi can dwoc
bdo vé: Khéi diéu khién ngit dién tu dong khi c6 sy
kién chay hodc duoc diéu khién tir xa qua phan mém
cai dat trén thiét bi thong minh nhu smart phone.

g) Khoi canh bdo tai ché bang tin hiéu dén va
am thanh: Hé théng bao chay tu dong duogc trang bi
san dau ra diéu khién truc tiép cac thiét bi bao chay
tai chd nhu dén bao dong, coi hu (chudng).

h) Khoi giao tiép phan mém gidm sdt chay
trén dién thogi thong minh va dwa dir liéu trang thai
hé thong lén cloud: Piém vuot troi hé théng bao
chay nay 1a hd trg day dir liéu 1én cloud. Qua d6 két
n6i phin mém giam sat chay trén céac thiét bi thong
minh dé cung cap mot cach chi dong, thudng xuyén
céc sb lidu hoat dong cua hé théng. Két ndi cloud
khong chi dung dé giam sat hé théng, ndm bét dién
tién ciing nhu tiép nhan cac su kién. Thong qua két
nbi nay, ngudi ding con co thé diéu khién tir xa hé
thdng bao chay, tra 10i cac su kién, tham chi 14 ngét
dién ngudn thiét bi cin bao vé.

Xir Iy phim Giao tiép
vé hién thi
[cam | oo
\ / Ché
Dau vao tiép diém| __,, Xt Iy trung tam Ngat dién thiét bj
kho canbao vé
TI thong bao chay \ DAu ra tiép
hién ¢6 Cloud diém kho

/

Hinh 1. So do khoi hé thong bdo chdy théng minh
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i) Khoi backend xir Iy diF liéu trén cloud: Khoi
backend xur ly dir liéu trén cloud c6 nhiém vu tiép
nhén dir liéu trang thai van hanh cta hé théng bao
chay ty dong guri 1én tir bo xur 1y trung tdm qua giao
tiép mang khong day (Wifi) hodc mang c6 day (Eth-
ernet). Dir liéu duoc tién xir 1y, luu trir 1ai trén may
chu, dong thoi giri cho cac ung dung di dong dé
giam sat qua trinh van hanh cia hé thong.

J) Khéi frontend phian mém gidm sdt chay trén
dién thogi théng minh: Khéi nay co chirc ning tao
ra giao dién ngudi dung, thé hién bang phin mém
chay trén may tinh hodc dién thoai di dong. Nguoi
dung co thé kiém tra tinh trang h¢ théng, diéu khién
hé théng, nhan cac tin hiéu canh bao tir xa.

k) Khoi xir Iy trung tam: Day 1a phan cbt 15i
ctia hé thong bao chay tu dong. Vi hé thdng bao
chay ndy, ngoai thuc hién cic canh bao tao chd,
diéu khién thiét bi dau cudi, bo xir Iy trung tim con
dam nhiém chirc ning quan trong khac 1a giao tiép
v6i phan mém giam sat diéu khién qua cloud. Tiép
nhan diéu khién tir xa dé dong/ngit ngudn dién can
béao vé, thay d6i ché do van hanh. Tiép nhan tin hiéu
bao chay tir hé théng bao chay hién co khac nham
t6i da hoa hiéu qua phong vao chita chay, tan dung
dugc cac hé thong hién c6 ma khong phai thay thé

Céc cam bién dong

' ,‘ Cam bién khéi

Cam bién nhiét

Nguén ludi

Tu béo chay hé
thong khac

MACHXU LY TRUNG TAM

i = W=

P L
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hoan toan. Board mach by xir Iy trung tdm dugc
thé hién ¢ Hinh 2. Hinh 3 thé hién so dd ghép ndi
hé théng.

Trong nghién ctru nay, ching toi da thiét ké va
1ap trinh hé thdng phdn mém trén dién thoai thong
minh nham hd tro viée kiém tra giam sat lién tuc, tir
xa; diéu khién hé théng tr xa khi phat hién sy cb.
Hinh 4 thé hién mot phin giao dién cta phin mém
trén dién thoai thong minh.

Alrmepa 2560

Chuéng bdo chay

Pén bao chay

£ A
Acquy cap nguon
dur phéng

Hinh 3. Ghép néi hé thong bdo chdy théng minh
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Bai bao di giai quyét duogc van dé cu thé 1a nghién
ctru, thiét ké, ché tao hé théng bao chay trén co so
g dung k¥ thuat s6, mang truyén thong.

Bao chay tu dong V6i giai phap hé théng bao chay thong minh
tu dong da phat huy vu diém cong nghé 4.0 voi kha

Trang thai - X L. ., , N N ‘A 5
nang ket ndi, gidm sat tir xa, hoat dong hi¢u qua.

Q.. Dit lidu trang thai van hanh hé théng di dugc

- cap nhat lién tuc theo thoi gian thyc 1én cloud. Hién
Céac cam bién

E' cimsies oo naAly, nhl‘l C%Al,‘]:l cﬁa.t;hi trle:)’ng.Vé‘ thiét bi bao chéy. :ru

dong va diéu khién thict bi tir xa qua mang di¢n
T Hogt :r';gbaonh'@' thoai di dong la rat 16n nhim dem lai cac loi ich vo
Théng s6 ngudn dién cung to 16n, han ché cac thiét hai vé tai san, tinh
@ ORI TV T MA LU0 mang con nguoi... trong qua trinh st dung. Nhitng

- Pha TR T2 noi dé trang bj hé¢ thong bao chay thep cong ngh¢ cli
== c6 thé tich hop thém hé thong nay dé nang cao tinh
» Pha 3:227.88V /0.00A (0.72KWh) i . . . L i A o
® aow g hi€u qua cta hé thong hién co, tiét kiém chi phi va

Cdc thiét bj dieu khién tranh lang phi.

Hinh 4. Phan mém bdo chdy tw dong trén dién thoqi Huodng phat trién trong tuong lai la ing dung

théng minh tri tué nhan tao (AI:ﬂ Artificial Intelligence) phéan
tich dir liéu lich sir dé danh gia xu hudng van hanh
4. Két luan va dua ra du bao cac nguy co som lién quan dén cac

Viéc nghién ctru, Gmg dung khoa hoc cong  su kién vé khai thac ngudn dién, cac su kién két nbi

nghé cao 1a xu huéng tit yéu mang tinh thoi dai.  thiét bi.
Tai liéu tham khao
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SMART FIRE ALARM SYSTEM THROUGH SMART PHONE

Abstract:

The situation of fire in Vietnam has greatly affected the economy and the lives of people. There have
been many researches on fire alarm systems, but no work has been able to create a new system compatible
with existing systems. This paper presented a method to build a smart fire alarm system via smart phone.
The proposed design solution not only creates a new automatic fire alarm system, but also compatibles
with existing automatic fire alarm systems to reduce costs and avoid waste. In addition, the functions
of detecting fire signs and controlling the fire, the system also supports users to remotely monitor and
supervise to quickly access the information of fire incidents, in order to help prevent, detect and handle
timely troubleshooting, and increase the level of fire prevention safety.

Keywords: automatic fire alarm system, cloud computing.
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