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Leaking gas in large concentrations can cause many harmful
consequences such as respiratory failure, vision loss, burning pain,
skin burns, damage to the brain, nervous system, emotional
disturbances. At the same time, it is also the cause of fires in families,
apartment buildings, and factories that use gas. Fire causes damage to
property as well as human life. Security equipment suppliers in the
market have launched a wide variety of products, as well as many
studies to reduce damage, but the products are usually fixed, so the
monitoring area The monitoring is not wide, limited in the detection
range of the sensor. Stemming from reality, the authors have
researched and built a robot system that automatically moves, changes
direction when encountering obstacles, collects, monitors, measures
and warns of fire hazards by How to send a text message to a pre-
registered phone number. Research results contribute to improving
fire prevention and fighting, protecting human health and life,
preserving property and material possessions.
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RO ri khi gas voi nong d6 16n c6 thé gay ra rat nhiéu hau qua tai hai
nhu suy hé hap, giam thi luc, dau rat, bong da, ton hai dén néo bo, hé
than kinh, r6i loan cam xtc. Bong thoi né ciing 1a tic nhan gy ra cac
vu hoa hoan trong cac gia dinh, khu tap thé, chung cu, trong cac nha
maéy san xut sir dung chét dét bang gas. Chay nd lam thiét hai vé tai
san ciing nhu tinh mang con ngudi. Cac nha cung wng thiét bi an ninh
trén thi truong da cho ra mat rat nhiéu cac san pham da dang, ciing
nhu ¢6 nhidu cong trinh nghién ciru dé giam thiéu thiét hai, tuy nhién
c4c san pham thuong gan cd dinh, nén ving giam sat khong dugc
rong, bi gisi han trong pham vi phét hién caa cam bién. Xuat phat tir
thuc té, nhom tac gia da nghién ciu va xay dung mot hé théng robot
tu dong di chuyén, d6i hudéng khi gap vat can, thu thap, giam sat, do
ludng va canh bao nguy co hoa hoan co hoa hoan bang cach gui tin
nhin dén s dién thoai da dang ky trudc. Két qua nghién ciu gop
phan nang cao cdng tac phong chdng chéay nd, bao vé sirc khog, tinh
mang con ngudi, gitr gin tai san, cua cai vat chat.
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1. Giéi thiéu

Khi ga hién 1a nguyén liéu d6t dugc dung phd bién trong cac gia dinh, nha hang, nha may, san
Xuat,... Tuy nhién néu nong do khi gas qua I6n ma con nguoi hit phai ¢6 thé khién phoi thiéu
oxy, nghet tho, tac dong dén ndo b, hé than kinh gay ra rdi loan di lai, giao tlep, chong mat, ao
giac, mat kiém soét, budn ndn, bat tinh, mat cam xdc, stress, co giat, xuat huyét ndo hay suy giam
tri nho. Ngo doc gas con gély tang nhip tim va huyét ap, giam té bao mau, viém gan va than,... RO
ri khi gas con co thé dan chay no, gay thuong vong cho con ngucl va pha huy co so vat chat,

Dé phét hién va canh bao hoa hoan, ro ri khi gas kip thoi, cac nha cung @ng thiét bi an ninh
trén thi truong da cho ra mét rat nhiéu céc san pham véi tinh ning, kiéu dang, do nhay,... da dang.
Dong thoi cling c6 mot sb cac cong trinh nghién ciru dé nang cao hiéu qua phong chdng chay nd,
c6 thé ké dén, he thong canh b&o sém chay dién tda nha dya trén cong nghé tong hop dit lidu da
cam bién [1]. Hé théng nhing théng minh ty dong phét hién va ngin chin chay dé dam bao an
toan gom ba module: module phat hién khoi, module giri théng bao cho ngudi dung va trung tam
hd trg gan nhat, va module bao dong khan cap khi phat sinh hoa hoan [2]. Hé théng phét hién rd
ri LPG sir dung giao thirc MQTT trén module truyén thong LoRa, khoang céach hiéu qua tdi da tir
diém giam sat dén trung tdm diéu khién 1a 200m trong diéu kién Line-of-Sight (LoS) va 100m
trong Non-Line-of-Sight (Non-LoS) bang céach sir dung tich hop antenna [3]. Phat hién ro ri LPG
va lira véi hé théng canh béo qua SMS [4]. Phat hién nhanh khoi va lira dua trén mang neural hoc
sau [5]. Nha thong minh, giam sat va phét hién dam chay dwa trén mang cam bién khong day
goém cam bién nhiét do, do am, carbon monoxide va khoi. Hé théng st dung hé théng suy luan
logic mo dé xir Iy dit liéu tir bon cam bién nham nang cao d¢ tin cdy va do chinh xac cua thong
tin cung cap cho hé thong s& dua ra canh bao cho ngudi dung [6]. Thiét ké va trién khai hé thong
canh béo dwa trén Arduino sir dung véi mot sé cam bién tuong thich (DHT22, MQ2 va may anh),
thiét bi truyén dong (coi va relay véi van nudc, quat khong khi va bong dén kém theo) va GSM
dé tuong tac giita nguoi dung va hé thong [7].

Céc thiét bi, pham nghién ciru va trién khai ang dung hién nay thuong gén ¢ dinh, nén ving
giam sat khong duoc rong, bi gisi han trong pham vi hoat dong cua cam bién. Xuat phat tir thuc
té, nhom téc gia da nghién ctu va xay dyng mot hé thong robot ty dong di chuyén, doi huong khi
gap vat can, thu thap, giam sat, do luong va canh bao nguy co hoa hoan bang cach guri tin nhin
dén s dién thoai da déng ky trudc. Két qua nghién ctiru gop phan nang cao cong tac phong chdng
chéy nd, bao vé sirc khoé, tinh mang con ngudi, giit gin tai san, cua cai vat chat.

2. Thiét ké hé thong
2.1. Thiét ké phan cieng

Hé thong phéat hién va canh béo hoa hoan duoc xay dung theo so d6 khdi nhu Hinh 1, gom:

- Khéi cam bién: thuc hién chirc ning phat hién vat can, khi gas va gui tin hiéu vé cho khéi xur
ly trung tam.

- Khéi xur ly trung tdm: sau khi nhan tin hiéu gui vé tir khéi cam bién s& thuc hién chic ning
lap trinh theo yéu cau cta ngudi lap trinh trude d6 dé dua ra tin hidu diéu khién cho khéi diéu ché
tin hiéu va sé su ly dir liéu dat dién diéu kién nhét dinh s& giri dit liéu 1én dién thoai.

- Khdi gui tin hiéu Module Sim: Khi khdi xtr 1y trung tim dd nhan duoc dir liéu tir khéi cam
bién dén ngudng nhat dinh khdi xtr ly trung tdm s& dua ra tin hiéu dé khdi gui dit liéu canh bao
1én dién thoai.

- bién thoai: Nhan tin nhin canh bao

- Khéi nhan tin hiéu: sau khi nhan tin hiéu diéu khién caa khéi xu ly trung tdm s& thyc hién chéc
ning diéu ché tin hiéu theo tin hiéu diéu khién cu thé 1a bam xung dé dua ra bo phan di chuyén.

- Khéi dong co: thuc hién chic ning di chuyén va hit bui theo tin hiéu diéu ché truée d6 duoc
guri dén tir bo phan diéu ché tin hiéu.

- Nguén: cung cép dién ning cho toan bo hé thong.
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Hinh 1. So d6 khoi hé thong robot phat hién va canh bao hod hogn
Hoat dong cua hé théng: robot s& thuc hién chire niang ty dong di chuyén tranh vat can va do
luong khi gas trong vang lam viéc, khi dat ngudng nguy hiém (dugc cai dat truéc) s& gui canh
bao vé dién thoai theo sé da dang ky trudc.
Céc thiét bi dién tur sir dung trong hé théng nhu Hinh 2 gdm: Cam bién khi gas, cam bién siéu
am, Module sim 900A, Module diéu khién dong co L298P, dong co xe va Arduino Uno.

(d)
Hinh 2. Céc thiét b chinh ding cho hé thong robot phat hién va canh bao hod hogn

Hinh 2 (a) 1a cam bién MQ5 [8] c6 thong s6 5VDC phat hién khi gas, khéi, con, Metan, v.v.
UltraSonic HY-SRFO05 [9] & Hinh 2 (b) dugc sir dung dé nhan biét khoang cach tir vat can dén
cam bién bang song siéu am, sir dung ngudn 5VDC; 10mA + 40mA; goc quét < 15% Tan s phét
40Khz; khoang cach do 2cm + 450cm. Module sim 900A [10] trén Hinh 2 (c) hd tro thu phét
GSM, GPRS. Pong co xe nhu Hinh 2 (d) [11] c6 ti sé truyén 1:120; Moment kéo 1.0Kg.cm.
L298P trong Hinh 2 (e) 12 module diéu khién 2 déng co DC hoidc 1 dong co budc [12]. Arduino
Uno nhu Hinh 2 (f) 1a phién ban thi 3 ¢6 nhan 1a vi diéu khién ATMega328 thudc ho AVR 8 bit.

2.2. Thiét ké chwong trinh phan mém

Hé thdng robot phat hién va canh béo hoa hoan dugc thiét ké theo thuat toan lip vo han sau:
- Buéc 1: Bat dau chuong trinh can khai béo cac thu vién: cam bien khi gas, cam bien siéu
am, module sim; dinh nghia cac két noi gitra Arduino vai cac ngoai vi; cai dat ngudng trén la 10
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LEL (Lower Explosive Limited) phét hién ro ri khi gas va khoang cach 10 cm dé phét hién vat
can; dang ky cac sé dién thoai s& duoc giri dén khi ¢d canh bao.

- Bude 2: Doc lién tuc cac gia tri vé khi gas va khoang cach tir cac cam bién.

- Buéc 3: Kiém tra diéu kién vé khoang cach tir robot dén vat can < 10 cm, néu:

+ Pling: Robot tiép tuc di chuyén tién vé phia trudgc.

+ Sai: Diéu khién robot r& sang phai.

- Buéc 3: Kiém tra diéu kién vé nong do khi gas > 10 LEL (tir cac ngudn nhu: ro ri gas, cO
khai tir dam chay, khi gdy chay nd nhu c¢6n, Metan, CO, v.v):

+ Pung: Gui canh béo vé dién thoai theo sé da duoc ding ky.

+ Sai: Quay lai Budc 2.

3. Két qua thuc nghigm

-
(a) (b)
Hinh 3. Két ndi phan ciing (a) Phan phét hién va canh bao hoa hogn
(b) Phan robot di déng va tranh vat can
= IMELAT+CGSN

369771030955283

Gas Leakage Detected (452/1024)
GSM is ready / Power is at (93/100) /
AT+CGMI

SIMCOM_Ltd

IME:AT+CGSN

359771030955283

Gas Leakage Detected (453/1024}

(b)

Hinh 4. (a) Robot phat hién va canh bao hod hoan; (b) Gei tin nhéin canh bao hod hoan vé dién thogi

Tién hanh két ndi phan cung phan phét hién va canh béo hoa hoan gém cam bién khi gas
MQ5 va Module sim 900A véi Arduino nhu Hinh 3 (a), phan robot tyr dong di chuyén va tranh
vat can gdm Module L298P, dong co xe, cam bién siéu am véi vi diéu khién Uno R3 nhu Hinh 3
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(b). M6 hinh robot dugc trién khai nhu Hinh 4 (a) va tin nhan canh bao giri s6 dién thoai dang ky
nhu Hinh 4 (b).

Robot s& lién tuc di chuyén trong ving can giam sat, gap vat can sé doi huéng bang cach ré
sang phai, trong qua trinh do6, n6 s& tu dong doc cac dir liéu co thé gay chay no trong ving khao
sat nhu ro ri khi gas, khoi, con, metan, LPG, CO,... Néu phét hién nguy co hoa hoan vai nf”mg do
doc vé > 10 LEL s& giri tin nhan canh bao dén sb dién thoai da ding ky.

4. Két luan

Téc hai cua ro ri khi gas, LPG, CO, ngo doc khéi, sy nguy hiém caa chay nd dén sac khoe,
tinh mang con ngudi va cua cai vét chét, ngay cang gia ting do nhiéu nguyén nhan trong cac hoat
dong sinh hoat gia dinh, san xuat, thoi tiét, chap dién,... Cac hé théng an ninh, phong chay, chira
chéy trén thi truong thuong lap dat cd dinh nén sé& giéi han vé pham vi quan trac. Vi thé sy linh
dong trong qué trinh giam sat bang céach lién tuc di chuyén qua nhiéu vi tri twong ty nhu cac
robot hit bui trén thi trudng, s& khién cho ving khong gian phat hién hoa hoan dugc mé rong.

Hé thng robot phat hién va canh béo hoa hoan ma nhom téc gia thiét ké c6 dang mé hinh xe,
tu dong di chuyén, gap vat can s& chuyén sang hudng khac dé tiép tuc thay dbi vi tri, trong qua
trinh dé s& thu thap cac dir liéu vé ndng do6 khi gas, LPG, CO, khoi, v.v. Khi gi tri do ludng 16n
hon ngudng cho phép (10 LEL) s& gui tin nhan canh bao dén sb dién thoai dugc dang ky. Véi su
phét hién nhanh chéng theo thoi gian thuc, ngudi dung c6 thé chu dong xir 1y, ngin chin hoic kip
thoi khic phuc, giam thiéu thiét hai xuéng muc téi thiéu.

Pé day nhanh thoi gian phét hién, nang cao d6 tin cay cua hé thdng, c6 thé st dung thém
nhiéu robot va két ndi ching véi nhau trong mang M2M, Zigbee, Lora, v.v dé gia ting khong
gian hoat dong theo mé hinh robot bay dan.
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