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TOM TAT

Trong bai nay, vi diéu khién ESP8266 dwoc ding dé diéu khién cira cuén bang vmg dung Blynk va
bang niit nhén co. Chwong trinh diéu khién dwoc Idp trinh trén phan mém ma nguon mé Arduino
IDE, co tich hop chirc nang tw dong mo cua cuén khi cam bién khi gas nhdn dwoc néng ao dinh
truede. Két qua nghién ciru la tao ra bo diéu khién cira cuon thay thé b¢ diéu khién co duwoc sir dung

trong cac ho gia dinh hién nay.

Tir khéa: Lip trinh nhiing, vi diéu khién ESP8266, cam bién khi gas.

ABSTRACT

This article, the ESP8266 microcontroller is applied to control the rolling door using both the Blynk
application and push button control. The program is written in the open-source Arduino IDE soft-
ware. Then, the rolling door is automatically opened when the gas level exceeds a predetermined
threshold. The research results created the rolling door controller that used to replace push button

control in households today.

Keywords: Embedded programming, the ESP8266 microcontroller, gas sensor.

1. GIOI THIEU

Lap trinh nhing IoT (Internet of Things)
1a linh vyc két hop gitra k¥ thuat 1ap trinh va
phan ctng dé tao ra cac thiét bi thong minh ¢
kha ning két ndi Internet. Cac hé thong nhiing
thudng sir dung vi diéu khién nhu ESP8266,
ESP32, Arduino hay Raspberry Pi dé thu thap
dit liéu tir cam bién va diéu khién thiét bi ngoai
vi. Khi két ndi voi Internet, céc thiét bi IoT c6
thé guri dit liéu 1én méy chil, tuong tac qua ing
dung di dong dé thuc hién cac thao tac tu dong
theo chuong trinh da cai dat. Lap trinh nhung
[oT dugc tng dung rong rai trong nha thong
minh, ndng nghiép, cong nghi¢p va cham soéc
strc khoe. Pay 1a linh vyc tiém ning trong thoi
dai cong nghiép 4.0, giup két ndi thé gidi vat
1y v6i thé gidi sb mot cach linh hoat va sang
tao. Hién nay, cac nha phat trién san pham xay

dung chuong trinh (code) diéu khién bang
phan mém/ngdn ngir 1ap trinh khac nhau dé
nhing (nap code) vao cac vi diéu khién nhu:
Arduino IDE, Micro Python, Matlab,... [1],
[2] két hop phan ctng ciing rat da dang vé
tinh ning, ching loai. C6 thé ké dén nhu tac
gia Hoang Cong Thanh [3] x4y dung hé thong
gidm sat nhiét d9, do am va diéu khién thiét
bi dién qua Internet dung mo-dun NodeMCU
ESP8266; trong do, tic gia sir dung phan mém
lap trinh Arduino IDE dé viét ma nguén cho
mo-dun NodeMCU ESP8266. Dy 4n nay két
hop m6-dun NodeMCU ESP8266 va Google
Assistant dé tao mot hé thdng IoT cho phép
ngudi dung diéu khién thiét bj qua giong noi,
déng thoi str dung cam bién nhiét do va d6 Am
DHTI11 dé giam sat nhiét do va do am tai vi
tri hién tai. Di liéu tir cam bién duogc xur 1y va
gui 1én Server Blynk, cho phép nguoi dung
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truy cap va kiém soat thiét bi tir xa théng qua
Internet. Ngoai ra cong trinh nghién ctru cua
tac gia Huynh Nhat Tung [4] da xdy dung h¢
thdng giam sat nhip tim va oxy trong mau qua
Internet bang ESP8266 két hop vai cac cam
bién MAX30100 dugc st dung dé do nhip
tim va ndng d6 Oxy trong mau, truyén di liéu
lén tmg dung Blynk va hién thi trén man hinh
OLED. O ngoai nudc, c6 cong trinh cua A.
AbuSneineh, et al., [5] di phat trién hé théng
giam sat thuy canh thong minh, c6 kha nang
theo ddi va quan 1y cac thong s moi truong
nhu nhiét do, d6 am, do pH va muc nudc,
dung ESP32 (phién ban méi cua vi diéu khién
ESP8266); str dung tng dung Blynk dé giam
sat, diéu khién hé thong phan cting. Ngoai ra,
con c6 cong trinh cua B. Siswanto, et al., [6]
thu thap bo dir liéu thuc nghiém vé chat luong
nudce trong ao nudi ca két hop trong rau thuy
(aquaponics). Dit liéu duoc thu thap bang hé
théng cam bién, sir dung ESP8266 NodeMCU
1a b diéu khién trung tdm dé do cac thong
s pH, TDS (téng chét ran hoa tan) va nhiét
d6 nudc. Tac gia I. Anshory et al., [7] toi vu
hoa hiéu suat hap thy nang lugng mit troi cia
hé thdng pin quang dién (PV) théng qua co
ché theo ddi mat troi 2 truc (dual-axis), st
dung vi diéu khién ESP8266 va 04 cam bién
anh sang LDR dé xac dinh vi tri mat troi, diéu
khién hai dong co servo (truc ngang/doc)
dé diéu chinh goéc nghiéng tim pin. Dit liéu
dién ap, dong dién, nhiét do dugc thu thap va
truyén qua ung dung Blynk dé giam sat thoi
gian thuc.

Nghién ctru ndy nham phat trién mot hé
thong diéu khién cira cudn bang tmg dung
Blynk, c6 tich hop cam bién khi gas. Hé thong
cho phép cira tu dong mé khi cam bién phat
hién ndng d6 khi gas dat dén ngudng da thiét
lap. Trong d6, phan cimg sir dung 1a vi diéu
khién ESP8266 va module ro - le 4 kénh,
duoc dau ndi voi cong tic co dé diéu khién
co cAu van hanh cta cira cudn. Vé phan mém,
chuong trinh dugc viét trén nén tang Arduino
IDE va nap vao vi diéu khién ESP8266, cho
phép thiét bi giao tiép v6i tng dung Blynk -
mot nén tang ma ngué)n mo cai dat trén dién
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thoai thong minh (c6 thé tai tir CH Play hodc
App Store).

Hé théng da duogc thtr nghi¢ém thuc té
nham danh gia do nhay va do 6n dinh trong
qua trinh hoat dong lau dai.

2. PHUONG PHAP NGHIEN CUU

[oT 1a mdt mo hinh mang két ndi cac thiét
bi vat 1y thong qua Internet dé thu thap, trao
ddi va xur Iy dir liéu nham tu dong hoa hoac
t61 wu hoa cac tac vu cu thé. Trong ngit canh
nha théng minh, hé thong IoT cho phép ngudi
dung giam sat va diéu khién cac thiét bi dién
tt nhu dén chiéu sang, quat, diéu hoa, cam
bién méi truong, hé thong an ninh,... thong
qua giao dién tir xa nhu di€n thoai thong minh
hodc trinh duyét web.

Trong bai nay, mot hé thong IoT ting dung
trong nha thong minh gém hai thanh phan: (1)
Phan ctig gdm: Vi diéu khién ESP8266, cam
bién khi Gas-MQ35, ro-le 04 kénh; (2) Phan
mém: Str dung nén tang dién toan dam may
Blynk (Blynk cloud) dé xur 1y dir lidu cam
bién, tao giao dién nguoi dung trén tmg dung
Blynk (Blynk Appp), cu thé nhu sau:

2.1. Phan ciing
GOm cac module:

- Vi diéu khién ESP8266 (NodeMCU
ESP8266) c6 tich hgp Wi-Fi do Espressif
Systems phat trién, c6 CPU 32-bit, xung nhip
80-160 MHz, RAM 80 KB va hd tro giao tiép
UART, SPI, 12C [8]. N6 ¢6 thé chay doc lap
hodc 1am module Wi-Fi cho vi diéu khién
khéc. Véi gia ré, kich thude nho va thu vién
mi ngudn mé, ESP8266 dugc sir dung rong
rdi trong nha thong minh, diéu khién tir xa
va hé thong cam bién két ndi Internet. Trong
nghién ctru nay, NodeMCU ESP8266 dugc
st dung c¢6 30 chan nhu Hinh 1, dugc phan
chia thanh 05 nhém: (1) Cac chan ngudn nhu
Vin (5V), 3V3 (3.3V), GND; (2) Cac chan
GPIO (17 chan) tir GPIOO dén GPIO16; (3)
Cac chan giao tiép: UART (TX, RX), I2C
(D1 - D2), SPI (D5 - D8); (4) Chan analog:
A0 (ADC 0-1V); Va nhom 5 1a 02 chan diéu
khién, RST va EN.

109



Tap chi Khoa hoc va Cong nghé Truong Dai hoc X4y dung Mién Tay (ISSN: 3030-4806)

«

@ ia

2
2
3
g
®
2

9
000000000000000

A rower SN oNo BN Grio
MW Aoc BB vART BN spio

Hinh 1. Cac chan GPIO cua ESP8266

- Cam bién khi Gas — MQ5, nhu Hinh 2,
dung phat hién cac loai khi dé chay nhu khi
LPG (Liquefied Petroleum Gas), khi tu nhién
(Methane), khi Butane, Hydrogen... [9] N6
dugc str dung phd bién trong cac h¢ thong phat
hién 10 ri gas, hé thong an toan cong nghiép va
nha thong minh. Thiét bi c6 dién ap hoat dong
5V DC, dong ti€u thy 150mA, dai do khi gas
tir 200 — 10.000 ppm, tin hi¢u dau ra 1a Analog
(A, va ’Digital (Do): nhi¢t do hoat dong tu
-10°C den 50°C, do am hoat dong <95% RH.
Cam bién MQ-5 hoat dong dua trén sy thay
d6i dién tré ciia mang oxit kim loai (SnO2) khi
tiép xtc véi cac loai khi dé chdy nhu LPG,
Methane, Butane, Hydrogen... O diéu kién
binh thudng, 16p SnO: ¢6 dién tré rat cao nén
gia tri dién 4p thap. Khi nhan dugc khi gas,
cac phan tir khi nay phan ung véi 16p SnO:,
lam giam dién tr& cua cam bién; khi do, dién
ap dau ra s& tang 1én, tvong Gmg véi néng do
khi gas c6 trong moi truong.

A sri A 2c -\, PWM
control W Reserved

Hinh 2. Cam bién khi Gas — MQ5

Ro-le (Relay) 04 kénh nhu Hinh 3, la
cong tic dién tir, cho phép diéu khién thiét bi
dién ap cao (220V) thong qua tin hiéu diéu
khién dién ap thap (5V) tir vi diéu khién nhu
ESP8266, Arduino,... Module niay gom 4
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ro-le doc 1ap, cho phép diéu khién téi da 4
thiét bi dién riéng biét nhu dén, quat, bom
nude, motor,... Mdi kénh gém 03 tiép diém:
COM (Common), cuc chung; Tiép diém NO
(Normally Open), thuong hd — chi ndi voi
COM khi ro-le dugc kich; Tiép diém NC
(Normally Closed), thuong doéng — ludn nbi
v6i COM trur khi dugce kich.

Hinh 3. Ro-le 04 kénh (5V)

2.2. Phan mém

Trong nghién ctru nay, hé théng Blynk
duogc st dung gdm [10]:

- Blynk Cloud: Nén tang may chii dam
may (cloud server) dugc cung cap boi Blynk,
cho phép nguoi dung két ndi, giam sat va didu
khién thiét bi IoT tir xa théng qua Internet.
Day 1a noi trung gian giup ESP8266 (thiét bi
phan cing) va tmg dung Blynk (Blynk App)
giao tiép v6i nhau ma khong can nguoi ding
tu trién khai may chi riéng.

- Blynk App: Ung dung trén dién thoai
dung dé tao giao dién diéu khién (dashboard).

- Ludng dir liéu: Ban dau, ESP8266 két
ndi dén Internet va xac thuc véi Blynk Cloud
bang Authentication Token duy nhat dugc cap
khi tao Project trén app. Tiép theo, thiét bi gui
dir liéu cam bién (tir MQ-5) 1én cloud qua céc
“virtual pins”; Blynk Cloud luu trir va xu ly
dir liéu d6; Ung dung trén dién thoai nhan dir
liéu va hién thi. Cudi cung, khi nguoi dung
gui 1énh (vi du bat niit didu khién), app sé& gui
Iénh qua cloud; Khi do, cloud gui lai cho thiét
bi ESP8266 d¢ thiét bi thuc thi 1énh.
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ESP6266 dugc lién két véi Auth Token
riéng biét (mot chudi ma dai). Token nay dugc
nap vao trong ma ngudn cua ESP8266 dé thiét
bi két noi véi cloud.

2.3. Luu do thudt todn

H¢ théng diéu khién cira cudn diung vi
diéu khién ESP8266 c¢ tich hop cam bién khi
gas — MQ5 dugc mo ta bang luu do thuat toan
nhu Hinh 4, cu thé:

|

Doc khi gas
(MQ35, ESP6266,
Blynk cloud)

|

Pung

l Sai

Thao tac nit trén
App Blynk

- Bét led cinh bao
- Kich hoat nit mé

(Up, Stop, Down) (nut “Up”)
Kich hoat motor

cira cuon hoat dong

|

Hinh 4. Luu dd thuat toan

Sau khi hé thong khoi dong 6n dinh, bude
dau tién Poc khi gas bang cam bién MQ3, vi
diéu khién ESP8266, va gui dit liéu 1én Blynk
Cloud; Budec tiép theo la So sanh ngudng -
So sanh gia tri khi gas doc dugc véi ngudng
dat trudc (> 500), khi d6 s€¢ Ré nhanh dua
trén két qua so sanh:

- Néu dung (> 500):

Bdat LED canh bao.

Tu dong kich hoat nut “mo cua” (nut
“Up”) trén hé thong.
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- Néu sai (< 500):

Cho thao tac tir nguoi dung thong qua
cdc nut trén ung dung Blynk (Up - mo, Stop -
dung, Down - dong).

Budc ké tiép 1a Kich hoat motor cira
cudn - thuc hién diéu khién motor ctra cudn
dua trén tin hi€u nhan dugc (tv dong hodc
nguoi dung thao tac).

Budc cudi cung la Két thic - quy
trinh hoan tit sau khi motor ctra cudn duoc
diéu khién.

3. KET QUA VA THAO LUAN

Luu d6 thuat toan vira trinh bay bén trén,
muc nay mo ta cac budc hoan thanh mot b
diéu khién ctra cudn c6 tich hop cam bién khi
gas nhu sau:

Buwdée 1: Dau ndi phan ciing

Véi 03 module dugc mod ta trong Muc
2 (ESP8266, MQ5, Ro-le 04 kénh), bo diéu
khién cira cudn tich hop cam bién khi gas co
so' @ d4u n6i nhur Hinh 5. Trong d6, ESP8266
sir dung cac chan D1, D2, D5, D6 ndi Vi 04
chan tin hi€u vao cua ro le; chan A nbi voi
chan tin hiéu tuong tu AOUT cua blen kh1
gas MQ 5; chan G va VIN duoc dung dé cip
ngudn cho cam bién MQ 5. Ngoai ra, Led béo
cam bién cling dugc két ndi véi chan D7, D8
cua ESP8266.

Hinh 5. So d6 d6i ndi phan cing

San pham thyc té sau khi d4u ndi, sip xép
cac mo dun vao trong hop nhya nhu Hinh 6.
Trong do, str dung 03 kénh cua ro-le dé du
n01 song song v&i 03 nut diéu khién co ciia ctra
cubn, 01 kénh dung lam cong tat diéu khién
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(Hmh 6a) trén ing dung Blynk Vi cach dau
nbi vira mo ta glup diéu khién cu’a cubn bang
ca 02 cach 1a diéu khién cira cudn tir xa thong
qua ung dung Blynk va diéu khién bang nit
nhin co truyén théng. Thém vao do, ctra cudn
tu dong md& khi cam bién khi gas nhan dugc
nong do dinh trudc.

e

(a) Bén trong hop lap dat cac module

(b) Bén ngoai hop

Hinh 6. B) diéu kh1en ctra cudn tich hop
cam bién khi gas

San pham tng dung dugc thu xép trong
hop nhya (Hinh 6b), ddu ndi va cho 04 day
v6i 04 mau khéac nhau tuong thich voi day cua
motor diéu khién ctra cudn.

Buwée 2: Chuong trinh nhung dugc 1ap

112

S6 14 (09/2025)

trinh trén nén tang Arduino IDE gdm cac chirc
ning: Diéu khién cira cudn (1én, xudng, dimg)
tir xa thong qua két ndi Wifi qua tng dung
Blynk; Giam sat nong do khi gas bang cam
bién MQ5; Canh bao khi khi gas vuot ngudng
(bat dén do, guri canh bao qua Blynk), dong
thoi mé cira cudn; Hién thi trang thai két nbi
va cho phép bat/tat ché do canh bao.

Budc 3: Bang ky tai khoan trén https://
blynk.io/ va khai bao cac bién. Tai ung dung
Blynk (trén CH Play hodc Appstore ) thiét
lap giao dién cho dy an nhu Hinh 7 (gom
cac nat diéu khién Up, Stop, Down, tit/mé
canh bao (Off/On caution); thanh dat ngudng
(The threshold level); cac nut trang thai Led
connect, Led caution).

Led connect

Led caution

The threshold level

500

Up
Stop
Down

Off caution

Hinh 7. Giao dién nguoi ding dugc thiét 1ap
trén Blynk

3.1. Két qua dat dwoc

Str dung cam bién MQS5 giam sat khi gas
va diéu khién ctra cudn thong minh da dugc
trién khai, lép dat trén bd cira cudn st dung
trong gia dinh. Cac két qua kiém tra thuc té
cho théy hé théng hoat dong on dinh, phan
hdi nhanh va c6 kha ning canh bao sém, gop
phan ting cudng tinh an toan trong khong
gian sbng.

Sau qua trinh kiém thir lién tuc trong 60



Tap chi Khoa hoc va Cong nghé Truong Dai hoc X4y dung Mién Tay (ISSN: 3030-4806)

ngay, hé théng duy tri két ndi 6n dinh v6i nén
tang Blynk Cloud. Cac 1énh diéu khién ctra
cudn tir xa thong qua tng dung di dong duoc
thuc hién gén nhu tic thi, véi do tré trung
binh duéi 1 gidy trong diéu kién mang Wi-Fi
6n dinh.

Tin hiéu tir cam bién MQ-5 duoc ESP8266
doc dinh ky mdi 10 gidy va gui 1én dam may.
Vi¢e st dung Blynk Virtual Pin gitp giam tai
giao tiép va tang tinh linh hoat trong cip nhat
dir lidu.

Hé théng dugc cdu hinh mic dinh véi
ngudng canh bao khi gas 1a 500 (theo thang
ADC tur 0-1023). Khi mo phong ro ri khi
gas bang bat lra gas gan cam bién, MQ-5
ghi nhan gia tri vugt ngudng trong vong 23
gidy, sau d6 hé thong thuc hién dong thoi cac
hanh dong:

- Kich hoat dén LED dé, tit dén xanh.
- Bat ro-le dé phat coi bao dong.

- Ty dong md& cura cudn bang tin hiéu dicu
khién ro-le, bat motor.

- Gui thong bao su kién qua tinh nang
logEvent trén trng dung Blynk.

Hé théng cho phép ngudi dung dé& dang
thay doi ngudng canh bao khi gas ngay trén
giao dién di dong, phi hop véi cac diéu kién
moi trrong khac nhau. Ngoai ra, nguoi dung
c6 thé bat/tit ché d tw dong canh bao (On/Off
caution) dé chuyén sang ché do thu céng khi
can thiét.

Céc nut diéu khién ctra cubn (mo, dung,
dong) cling duogc lap trinh thong minh: khi
kich hoat mot ché do, cdc ché do con lai s&
duoc tu dong huy dé tranh xung dot tin hi¢u.
Viéc str dung co ché delay ngin (500ms) gitip
tranh tinh trang gitr ro-le qua lau, giam nguy
co chay ro-le hodc motor.

So véi cac nghién cuu trude day, san
pham nghién ctru c¢6 diém khac biét 1a duoc
tich hop cam bién khi gas, cho phép tu dong
kich hoat nit m¢ ctra (ntt “Up”’) khi phat hién
ndng d6 khi gas vuot ngudng cho phép. Bén
canh do, hé théng phﬁn cung con dugc két ndi
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v61 nlt nhan co hién cd, nham ddm bao nguoi
dung van c¢ thé diéu khién ctra cudn thu cong
trong truong hop vi di€u khién gap su co.

3.2. Thao ludn

Mac du hé théng hoat dong tdt trong
moi trudng thir nghiém, van ton tai mot s6
han che:

- Cam bién MQ-5 can thoi gian lam nong
ban dau (preheat) dé do chinh xac.

- Chua tich hop cac phuong thuc luu triv
dir liéu dai han (nhu Firebase, Google Sheet).

- Chua c6 chuc nang guri email/SMS khi
¢6 su ¢b, han ché v6i nguoi khong thuong
xuyén theo doi app.

Trong twong lai, hé théng ¢ thé m& rong
bang cach:

- Tang tinh bao mat vdi xac thuc da 16p
khi diéu khién tir xa.

- Ung dung hoc médy (machine learning)
dé dy doan sém nguy co ro ri khi.

4. KET LUAN

Nghién ctru nay da xay dung thanh cong
mot thiét bi dién théng minh, tng dung vi diéu
khién ESP8266 dé¢ giam sat khi gas va diéu
khién ctra cudn tir xa qua nén tang dién toan
dam may Blynk. Thong qua lap trinh diéu
kién canh bao va co ché phan ung tu dong,
hé thong cho thdy kha ning phat hién nhanh
néng do khi gas vuot muc, ty dong kich hoat
canh bao va md cira cudn dé dam bao thong
g16 va an toan cho nguodi dung.

Két qua thir nghiém thuc té cho thay
hé thong hoat dong on dinh, c6 do phan hoi
nhanh va pht hop v6i nhu cau tmg dung trong
cac mo hinh nha &, ctra hang nhé hoac khong
gian khép kin st dung khi dot. Giao dién diéu
khién thong minh, than thién trén ng dung
di dong gitp ngudi dung linh hoat diéu chinh
thong s, kiém soat tinh hudng mot cach chi
dong, ké ca khi khong c6 mat tai hién truong.

Mic du van con mot s6 han ché nhu chua
tich hgp céac tinh nang luu trir dir li¢u lich st
hay canh bao da kénh, nhung hé théng di mo
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ra tiém nang lon trong viéc ung dung cong
nghé IoT vao linh vyuc an toan va ty dong hoa
dan dung. Trong cac nghién ctru tiép theo, tac
gia dinh huéng mo rong hé thdng bang cach
bd sung thém céc cam bién mai trudng, chirc
ning hoc may dé phat hién bat thuong va luu
trtr dir liéu ddm may nham phuc vu muc dich
phén tich lau dai.

Tir két qua dat dugc, co thé khang dinh
rang viéc két hop giita vi diéu khién ESP8266,
cam bién khi gas MQ-5 va nén tang diéu khién
tir xa Blynk 1a mdt giai phap kha thi, hi¢u qua
va c6 chi phi thap cho viéc xdy dung hé théng
canh bao va diéu khién nha théng minh, gop
phan nang cao chét lugng séng va dam bao an
toan cho nguoi dan.
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