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TOM TAT

Nghién cttu nay trinh bay viéc thiét k€ va ché tao mdé hinh nha théng minh
(smarthome) dua trén nén tang Internet van vat (IoT). Hé thong sit dung Raspberry
Pi 3 lam bd xt¢ ly trung tam, két ndi véi cac khoi cam bién (DHT11, MQ-2) va co cau
chdp hanh (Relay, Servo) d€ gidm sat moi treong va diéu khién thiét bi. Nén tang
Blynk duoc st dung d€ xay dung ting dung di dong, cho phép nguoi dung diéu
khién tir xa cac thiét bi nhu den, quat, cta va nhan thong sd moi treong theo thoi
gian thuc. Hé thong cling tich hop thanh cong chtic nang canh bao ro ri khi gas qua
tng dung va coi bao dong. Két qua thuc nghiém cho thdy mo hinh hoat dong 6n
dinh, dap tng nhanh, cung cdp mot giai phap hiéu qua va chi phi thdp cho viéc tw

dong hoa nha o.

Tt khoa: Smarthouse, IoT, Rasperry Pi.

1. MO PAU

Ngay nay, Internet van vat - Internet of Things (IoT) la mot xu hudéng cong nghé
cho phép viéc két noi va thu thap thong tin gitra cac thiét bi duoc thuce hién moi ltc, moi
noi. IoT dang dwgc nghién ctu, trién khai ¢ rat nhiéu linh vuc khac nhau nhw nha thong
minh, thanh phd thong minh, ndng nghiép théng minh, cham soc stec khoe thong minh.

DPac biét, vai nam trd lai day, khi thé gidi dang dan tién vao ky nguyén Internet
of Things, nha thong minh tré thanh mot xu hwdéng cong nghé tat yéu [1] [2] [3]. Trong
can ho thong minh, cac thiét bi tir rém ctra, diéu hoa, hé théng anh sang, hé thong an
ninh... dwoc két néi véi nhau va hoat dong twr dong theo kich ban 1ap trinh san.

Cacnghién ctru vé nha thong minh ¢ Viét Nam ciing da duwgc thuwe hién véi nhiéu

giai phap nén tang khac nhau [4] [5] [6]. Tuy nhién, viéc xay dung mot hé théng mé, dé
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dang tliy bién, tich hop nhiéu chitc ndng va cé chi phi hop ly van 1a mot bai todn can
duwoc quan tam. Raspberry Pi, voi kha nang xtt ly manh mé ctia mot may tinh nhing va
hé diéu hanh Linux, cung cdp mot nén tang ly tudng d€ phat trién cac ing dung IoT
phtic tap. Trong nghién cttu nay, ching t6i sit dung Raspberry Pi 3 lam b6 xt ly trung
tam dé€ xay dung mo hinh nha thong minh.

C4u truc bai bdo cdo duoc trinh bay gom cac phan sau. Phan mo dau gidi thiéu vé
xay dung hé thong IoT. So d6 khoi ctia hé thong duoc gidi thiéu ¢ phan 2. Phan 3 gidi
thiéu vé thiét ké phan cing cua hé thong. Phan 4 trinh bay xay dung phan mém diéu
khién hé thong. Két qua xay dung hé thong dwgc trinh bay trong phéan 5. Cudi cung la
két luan.

2. GIOI THIEU VE HE THONG

Muc tiéu ctia nghién cttu la xay dung m6 hinh nha thong minh ¢6 kha nang diéu
Kkhién bat/tét cac thiét bi (den, quat), déng/mo ctra, dong thoi giam sat thong tin vé nhiét
dd, d6 am, va khi gas. Hé thong cho phép theo ddi cac thong sd nay tir xa va dwa ra canh
bao khi phat hién ro ri khi gas.

Dua trén cac muc tiéu d6, hé thong duoc thiét ké véi so d6 khdi mo ta tai Hinh 1
bao gom cac thanh phan chinh: Khéi xt ly trung tam, Khdi cam bién, Khéi thdng bao
(LCD, coi), Khéi ntit nhan (diéu khién tai chd), va Khéi thuc thi (Relay, Servo). M6 hinh
dam bao cac thong bao va trang thai duoc hién thi dong bd trén man hinh LCD va tng

dung di dong.
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Hinh 1. So d6 khéi cua hé thong nha thong minh

Chirc niang cac khdi caa hé thong:
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+ Khdi cam bién : Nhan tin hiéu ctia cdm bién nhiét d¢ va khi gas. Gui tin hiéu cho
khoi xte 1y.

+ Khéi xtt ly: La khéi quan trong nhat ¢ chirc nang phan tich, xtt ly dit liéu vao ra
cta hé thong nha théng minh. Xtr ly cac tin hiéu dau vao cua khdéi nat nhan, khai
cam bién, webserver, app va gui tin hiéu ra diéu khién khoi thuc thi va khoi
thong bao.

+ Khai Web Server, App: St dung ting dung Blynk d€ trao d6i dix liéu voi khoi xtie
ly, nhan thong bao va diéu kién bat tat tir xa.

+ Khdi thong bdo : Nhan tin hiéu tir khdi xtr 1y sau d6 hién thi thong bao qua man
hinh va tmg dung, dong thoi canh bao bang am thanh.

« Khoi thuc thi : Nhan tin hiéu tit khéi xtt Iy dung d€ bat tat cac thiét bi trong hé
thong nha thong minh.

+ Khdi nat nhan: St dung Button dé€ truyén tin hiéu bat/tit cac chiic nang ctua hé
thdng. Gui tin hiéu cho khéi xtt ly.

3. THIET KE PHAN CUNG CUA HE THONG
3.1. Thiét bi ctia hé thong

Tt nhitng phén tich chi tiét vé nguyén ly hoat dong trong so d6 khdi, chung toi tién
hanh thiét ké hé thong nham hién thuc hoa cdc chitc ndng da dé ra. Cac khdi chirc nang
nhu khéi ngudn, khéi xt ly trung tam, va khéi chap hanh déu dwgc tinh toan ky dé€ dam
bao su dong bd khi két n6i véi nhau. Dya trén cac yéu cau dd, cac linh kién phan cting
chinh dwoc lra chon khong chi can dap tng t6t vé mat thong s6 ky thuat ma con phai
6 chi phi tiét kiém.

Relay 4
Button Kkénh
DHT11 Ras Pi Servo SG90
MQ-2 LCD & coi

Hinh 2. Céc thiét bi ctia hé thong nha thong minh
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Khéi xtt 1y trung tdm: St dung vi may tinh Raspberry Pi 3 Model B. Day 1a khdi
chtic ndng dong vai tro c6t 161, thwe hién nhiém vu thu thap di liéu tir cac cam bién dau
vao, thuc thi thuat todn xt ly va xuat tin hiéu diéu khién t6i cac co cau chap hanh. Bén
canh d6, nhd module Wi-Fi tich hgp s&n, khéi nay con dam nhan viéc truyén nhan di
liéu hai chiéu v6i mdy chu Blynk theo thoi gian thuc (Real-time).

Khéi cam bién bao gom:

+ Cam bién nhiét d6, d am DHT11: Dung dé€ do luong cac thong s6 moi truong
trong phong.

+ Cam bién khi gas MQ-2: Duing d€ phat hién nong d6 khi gas (LPG, CO...) nham
dwa ra canh bdo ro ri.

Khdi thyc thi bao gom:

+ Module Relay 4 kénh: Dung lam cong tac dién t&, nhan lénh tit Raspberry Pi d&
doéng/ngat cac thiét bi dién gia dung nhw dén va quat.
v Dong co Servo: Dung d€ mo phong co cdu dong/mo cira ty dong.

Khdi thong bao bao gom:

+ Man hinh LCD 16x2 (kém module 12C): Hién thi tai cho cac thong s6 nhiét do, do
am va trang thai hé thong.

« Coi (Buzzer): Phat am thanh canh bao khi cam bién MQ-2 phat hién néng do gas
vuot ngudng an toan.

3.2. So d6 nguyén ly toan mach

vccC BGND

g

Hinh 3. So d6 nguyén ly toan mach
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Dua trén so d6 khoi ctia hé thong dugc trinh bay nhw ¢ Hinh 1 va cac thiét bi
duoc lyra chon nhu ¢ Hinh 2, chung t6i da xay dung so d6 nguyén ly nhu ¢ Hinh 3. So
d6 mo ta mach giao ti€p ngoai vi cho b xt ly trung tam (ky hiéu la cdc port Ras_IN va
Ras_OUT - twong ting véi cac chan GPIO ctia Raspberry Pi). Hé thong sit dung nguén
cap 5V.

Khoi Pau vao (Két noi véi Ras_IN):

+ Nt nhan (SW1 - SW4): Gom 4 ntit nhan dwgc thiét ké theo cau hinh dién tro kéo
l1én (Pull-up Resistor) (R1-R4). Khi nhan nat, tin hiéu gi vé Raspberry Pi sé
chuyén tir mtic cao (1) xudng mtc thap (0). Péac biét, mdi ntit nhan déu di kem
mot tu dién (C1-C4) mac song song dé chdng rung phim (Hardware
Debouncing), dam bao tin hiéu nhan duoc én dinh.

' Cam bién: MQ2: Cam bién khi gas, két n6i chan tin hiéu vao Ras_IN; DHT11:
Cam bién nhiét d9/d6 am, két ndi chan dix liéu vao Ras_IN.

Khoi Pau ra (Két néi véi Ras_ OUT):

+ Relay: Cum 6 chan diéu khién relay dé& dong/ngét cac thiét bj dién 4p cao (den,
quat...).

+ OLED: Man hinh hién thj, két ndi qua giao ti€p (thuong la 12C) d€ hién thi thong
s0.

+ SERVO: Dong co Servo dung dé€ diéu khién co cdu chap hanh (vi du: mo ctra,
xoay van...).

3.3. Cac khdi chirc ning cua hé thong

Trong phéan nay trinh bay chi tiét vé hoat dong cuia cac khdi trong hé thong véi
cac thiét bi dugc lya chon bao gom khdi xtt ly trung tam, khoi thong bao, khéi cam bién
va khoi thuec thi.

3.3.1. Khoi xtt ly trung tam

Khéi xtr ly trung tam c6 nhiém vu thu thap di liéu tir cdm bién va niit nhén, sau
do x ly d€ hién thi 1én man hinh LCD va guii vé Webserver. Raspberry Pi 3 duoc lua
chon lam b¢ diéu khién chinh (Hinh 2) nho vu di€ém nho gon, kha nang giao tiép ngoai
vi linh hoat va két ngi Internet 6n dinh, dap tng t6t cac yéu cau cua hé théng. Thong sd
ky thuat cu thé nhu 6 Bang 1 [7].

Bang 1. Thong s6 ki thuat cia Raspberry Pi 3

Thong s6 ky thuat | Noi dung

Ngudn cung cap 5V DC, dong cap t6i thiéu 800mA

SoC Broadcom BCM2836
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CPU ARM cortex — A7 16i tit, xung nhip 900MHZ
RAM 1 Gb SDRAM (duogc chia sé gitt GPU va CPU)
Céng USB 4 cdng USB 2.0

Broadcom VideoCore IV xung nhip 250 MHz
GPU OpenGL ES 2.0 (t6c do 24 GFLOPS)
MPEG -2 va VC -1, 1080p30 H.264/MPEG -4 AVC

Ngo vao video Cong CSI (15 chan) st dung chung véi module camera
Ngb ra video HDMI (rev 1.3 va 1.4)
Ngo ra audio Cong audio 3.5mm hoédc cong HDMI

Khe cdm thé nhé Hb tro thé Micro SD

Két n6i mang Cong Ethernet 10/100 Mbit/s, chuan RJ45

Ngb ra khac 17 chan GPIO

3.3.2. Khoi thong bao

D€ dap ting yéu cau vé kich thudc nho gon va tiét kiém nang luwong cho mo hinh
nha thong minh, ching t6i st dung man hinh LCD 16x2 tich hop module chuyén déi
I12C. Viéc st dung giao ti€p I2C gitp mach két n6i don gian (chi tén 2 chan GPIO) nhung
van dam bao duong truyén 6n dinh.

Nguyén ly giao ti€p 12C: Hoat dong dwa trén hai duwong tin hiéu chinh (can treo
tré kéo lén):

v SDA (Serial Data): Duong truyén d liéu hai chiéu gitra thiét bi cha (Master) va
td (Slave).
« SCL (Serial Clock): Puong xung nhip dung dé dong bd hoa qua trinh truyén dix
liéu.
3.3.3. Khéi cam bién
a) Cam bién nhiét d6, d6 &m DHT11

Module DHT11 duoc lya chon d€ do thong s6 mdi treong nho wu diém gia ré va
tich hop s&n bo chuyén d6i tin hiéu sd da qua hiéu chinh. Cam bién hoat dong & dién &p
3-5V, st dung giao tiép 1-wire voi kha nang do nhiét do tir 0-50°C va do dm tir 20-90%
RH. Vé két n6i, DHT11 st dung 3 chan don gian: 2 chan cdp nguodn va 1 chan truyén dt
liéu.

b) Cam bién khi gas MQ-2
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Cam bién khi Gas MQ-2: La loai cam bién ban dan s dung vat liéu SnO2, c6 do
nhay cao véi cac loai khi gay chay va khoi (LPG, Propane, Hydrogen, CO, Methane...).
Khi phat hién khi gas, dd dan dién ctia cam bién thay ddi va dwoc mach xtt ly chuyén
ddi thanh tin hiéu dién ap. Cam bién MQ-2 c6 4 chan (VCC, GND, DO, AO). Trong hé
thdng nay ching t6i stt dung chan Digital- DO cho phép xac dinh ngudng tric tiép bang
phan ciing thong qua bién tro ¢ trén cam bién. Khi ¢6 khi gas den sé sang lén va chan
DO sé chuyén tir muic cao (1) xudng murc thap (0).

Hinh 4. Man hinh LCD Hinh 5. Cam biénDHT11 Hinh 6. Cam bién khi gas MQ-2

3.3.4. Khoi thuece thi
a) Module relay 2 kénh 5V

Module Relay 2 kénh 5V duoc st dung dé€ diéu khién cac thiét bi dién ap cao véi dong
tai 1én t6i 10A. Module ho tro tin hiéu kich 3.3V/5V (tich cye mikc thap) va st dung cong
nghé Optocoupler d€ cach ly tin hiéu diéu khién véi mach dong luc. Ngoai 4 chan tin
hiéu co ban (VCC, GND, IN1, IN2), module con tich hop Jumper cho phép nguoi dung
tly chon cap nguon riéng (RY_VCC) cho Relay, gitp tach biét hoan toan ngudn nudi
cudn hiit va ngudn tin hiéu d& chdng nhiéu hé théng.
b) Dong co servo SG90

Dong co Servo SGI90: La dong dong co nho gon, phan hoéi nhanh véi goc quay 180 do,
chuyén dung cho cdc mo hinh tai trong nhe. Pong co tich hgp sdn mach Driver, cho phép
diéu khién goc quay chinh xac thong qua tin hiéu d6 rong xung (PWM). Do stt dung hé
thong banh rang nhua, can luu y gidi han tai trong dé€ tranh lam hong co cdu.

5V Vce

GND

Hinh 7. Module Relay 2 Channel 5V Hinh 8. Dong co Servo

4. XAY DUNG PHAN MEM PIEU KHIEN

Sau khi thuee thi xong phan thiét ké va thi cong phan ciing cua hé théng, tién
hanh 1ap trinh diéu khién cho Raspberry Pi 3 va sit dung ting dung trén dién thoai dé
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két ndi vai thiét bi. Trong hé thong nay sit dung tiing dung Blynk trén hé diéu hanh i0OS
va Android d€ hién thi, canh bao thong tin dugc gii tir hé thong.

4.1. Phan mém lp trinh

Chuong trinh diéu khién hé thdng dwoc viét bang ngdn ngit Python. M6i trieong
phat trién tich hop (IDE) Visual Studio Code (VSC) duoc str dung, két hop vdi giao thic
Remote SSH dé bién soan, g& 16i va nap ma ngudn truc tiép trén Raspberry Pi. C4c cong
cu nay duoc lya chon dua trén vu diém la ma ngudn mo, c6 cong dong hé tro 16n, giap
don gian hoa va day nhanh qua trinh tiép can, nghién ctu va trién khai hé thong [8].

4.2. Ung dung App Blynk

Blynk 1a mét tiing dung i0S va Android dé kiém soat thiét bi Esp8266, Arduino,
Raspberry Pi va thi€t bi khac thong qua Internet.

Luu d6 thuat toan tong thé ctia hé thong duoc trinh bay trong Hinh 9. Luu d6
giai thuat dwoc giai thich nhuw sau:

+ Budc 1: Khéi tao: Thiét 1ap thong s6 ban dau va kiém tra két néi Internet/Server
ctia Raspberry Pi.

« Budc 2: Kiém tra 1énh diéu khién (Virtual Pins):
o Virtual Pin 1 = 1: Kich hoat Relay bat Den.
o Virtual Pin 2 = 1: Kich hoat LED bao hiéu.
o Virtual Pin 3 = 1: Diéu khién Servo mo ctra.
o Virtual Pin 4 = 1: Kich hoat Quat thong gid.

+ Budc 3: Canh bao an toan: Kiém tra cam bién Gas. Néu chan tin hiéu ¢ mutc thap
(0 - phat hién khi gas), kich hoat coi hti va hién thi canh béo.

v Budc 4: Cap nhat moéi treong: Doc va hién thi di liéu nhiét d, dd am (dinh ky
10 giay/lan).

v Budc 5: Quay lai Budc 2 (Vong lap vo han).



TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué
Tap 31, S8 1E (2025) ISSN: 2354-0842

[ Két ndi dén project bing token)

GPIO GAS==0

Goi Event

F

Hién thj nhiét 46, 46 4m
Cip nhjt sau 10s

Hinh 9. Luu d06 giai thuat
4.3. Xy dung chuwong trinh diéu khién cho Raspberry

Nham tang tinh co dong, viéc lap trinh Python cho Raspberry Pi dugc thiee hién
qua tién ich Remote — SSH nhw & Hinh 10. Céc budc két ndi bao gom:

+ Budc 1: Mo bang 1énh bang t8 hop Ctrl + Shift + P va chon tinh ning Add New
SSH Host.

v Budc 2: Nhap dia chi host theo ca phap: ssh pi@<bia_chi_IP> (VD: ssh
pi@172.20.10.3).

+ Budc 3: Nhap mat khau xac thuc. Sau khi két ndi thanh cong, giao dién Visual
Studio Code sé chuyén sang mdi truong lam viéc cua Raspberry Pi.
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Hinh 10. Giao dién lap trinh cho Rasperry Pi

Qua phan trinh bay trén, ching t6i da xay dung hé thong IoT thanh cong tGng
dung trén thiét bi va app Blylnk trén dién thoai di ddng sit dung Android va iOS.

5. KET QUA THUC THI HE THONG

Heé thdng da duoc thi cong trén mo hinh thye t€ nhw Hinh 11. Raspberry Pi 3, cac
module cam bién va co cadu chap hanh duoc két ndi thong qua mot mach dién duoc thiét
ké.

Dé€ theo doi nhiét d9, dd &m trén app Blylnk cta dién thoai, dau tién chung ta can
cai ddt tng dung Blynk thong qua App Store hodc Google Play. Mé ting dung va tao tai
khoan méi bang cach nhap email va mat khau. Sau d6 gidm sat thong s nhiét 46, d6 am
trén tng dung app Blynk, va néu nhu ¢d ro ri khi gas thi sé duwoc canh bao trén loa va
email nhw Hinh 12, 13, 14.

Hinh 11. M6 hinh nha thong minh sau khi thuc thi
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Hinh 12. K&t qua bat tat cac thiét
bi trong nha

Hinh 14. Két qua giam sa

Hinh 13. Két qua giam sat k:lh ot qua];gllanll( sat
S { gas tre :
nhiét d9, d6 am trén app Blynk 1 as tren app Blyn« va
canh bdo trén mail.

Sau khi thi cong, hé thong duoc van hanh tht nghiém va cho két qua nhw trén
Hinh 12, 13, 14. Chi tiét két qua dwoc md ta dudi day.

v Diéu khién (Hinh 12): Nguoi dung c6 thé dieu khién bat/tat den (qua Relay) va
déng/ma clra (qua Servo) thong qua cac nut nhan trén ting dung Blynk. Hé thong
phan hoi gan nhu tace thoi.

v Giam sat (Hinh 13): Cac thong s6 nhiét do, do dam tie DHT11 va trang thai khi
gas tir MQ-2 duoc doc va hién thi dong b 1én man hinh LCD va giao dién tng
dung Blynk theo thoi gian thuec.

+ Céanh bao (Hinh 14): Khi nong d6 khi gas vuot ngudng (md phong bang cach xit
gas vao cam bién MQ-2), hé thong lap tirc kich hoat coi bdo dong tai chd va guri
canh bao (notification) dén dién thoai nguoi dung qua Blynk.

Vi cac két qua néu trén, chung t6i da chiing minh duoc viéc hoan thién xay dung hé
thong nha thong minh va két qua hé thdng c6 thé van hanh duoc. Bén canh dé, hé thong
stt dung bd Raspeberry Pi 3 véi 40 chén, trong d6 c6 chi mdéi sit dung 13 chan trong tong
s0 26 chan vao ra. Vi vay, hé thong cé thé két noi thém cac cam bién, thiét bi ngoai vi
khac.

6. KET LUAN

Nghién cttu da xay dung thanh cong moét giai phdp nha thong minh toan dién
dua trén sttc manh xt ly ctia Raspberry Pi 3 va su linh hoat ciia nén tang Blynk. Hé thong
khong chi dirng lai ¢ viéc diéu khién thiét bi tir xa ma con hoat dong nhu mot tro 1y giam
sat an toan, cung cap thong tin moi truong va canh bao ro ri khi gas kip thoi. Qua tht
nghiém thuc té, hé thong van hanh 6n dinh, chinh xac, dap tng tot cac yéu cau vé toc do
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phan hoi va giao dién nguoi dung. Day la minh ching cho thdy viéc iing dung cong
nghé IoT vao doi sdng la hoan toan kha thi vdi chi phi thap va hiéu qua cao.
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ABSTRACT

This study presents the design and implementation of a smart home model based
on the Internet of Things (IoT) platform. The system employs the Raspberry Pi 3 as
the central processing unit, interfaced with sensor modules (DHT11, MQ-2) and
actuators (Relay, Servo) to monitor the environmental conditions and control
household devices. The Blynk platform is utilized to develop a mobile application
that enables users to remotely control appliances such as lights, fans, and doors,
while simultaneously receiving real-time environmental data. Furthermore, the
system successfully integrates a gas leak warning function through both the mobile
application and an alarm buzzer. Experimental results indicate that the model
operates reliably with a rapid response time, providing an efficient and cost-effective

solution for home automation.

Keywords: Smarthouse, IoT, Rasperry P.
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