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KE UNG DUNG INTERNET OF THINGS PO, GIAM SAT
CAC THONG SO MOI TRUONG VA PIEU KHIEN NEN TANG BLYNK
CHO PHONG THU'C HANH CONG NGHE THONG TIN TRUONG PAI HQC HA LONG
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Tém tit: Internet of things (IoT) ngay cang dwege tmg dung rong rdi trong cudc song. Bai bdo trinh bay mét img dung
IoT cho viée do lwong, gidm sdt cic thong sé ciia méi truong nhur nhiét do, d¢ am, nong dé khi gas, phat hién chuyén dong
va diéu khién thiét bi dién nhu quat dién, den chiéu sang. Cac thanh phdn cua hé théng, heu do thudt todn va giao dién
diéu khién hé th(fng dwoc trinh bay mot cach chi tiét. Viec két noi t6i he théng qua Internet aé gidm sat va diéu khién duoc
thue hién qua trang web ciia Blynk trén mdy tinh hodc Blynk IoT trén dién thoai théng minh. M6 hinh hé thong da dwoc
xay dung va hoat dong tin cqy.
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Abstract: Internet of things (IoT) is increasingly widely applied in life. The article presents an loT application for
measuring and monitoring environmental parameters of temperature, humidity, gas concentration, motion detection and
control of electrical equipment such as electric fans and lights. The components of the system, the algorithm flowchart and
the system control interface are presented in detail. The connection to the system via the Internet for monitoring and control

is done via the Blynk website on a computer or Blynk IoT on a smartphone. The system has been built and works reliably.

Keywords: Arduino, ESP32, IoT.

Nhdn bai: 09/11/2024

I. COSG LY LUAN

Mot trong nhing dinh nghia dugc chap nhan
rong rai vé ToT la:Internet két ndi van vat (Internet
of things - 10T) 1a su phat trién cta cac dich vu
Internet, khong chi gdm cac may tinh ma con bao
gdm cac hé thong nhiing két n6i dén cac dbi twong
vatly, tat ca dugc ndi vao mang internet, cho phép
cac thiét bi c6 thé tao, trao ddi, phan tich dir liéu
va dua ra cac quyét dinh voi sy can thiép ctia con

Phan bién: 30/11/2024

Duyét dang: 04/12/2024

ngudi 1a toi thleu 1[1].

IoT co tlem ning thay d6i m01 khia canh
trong cudc sdng cua chung ta, glong nhu cach
ma Internet d thay doi. Internet két ndi van vat
duoc tmg dung trong nhiéu linh vuc. Viéc két ndi
td1 Internet dugce thuc hién qua nhiéu cach khac
nhau nhu qua mang Lan, Wan, chuén Zigbee hay
mang wifi [2]
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Quin 1Y cing vién, kKhu
vui choi v cde khu dé

thi, smart lighting

Giam sét mdi trudng
dé thi (nhi¢t d§, dd
am, tiéng on,...)

Chim sdc sirc khoe
thing minh, smart grid, 1

smart energy.

Hudémg din dd xe qua
irng dyung smart phone
(smart parking)

Cihic iamg
dyng 10T

Quén Iy eic phuong tién
chng cing, quin Iy nha may
thing minh, an sinh xi hji
va dich vu cing dﬁng

Gido dyc, thu vién, nding
I nghi¢p thing minh, chinh
phu thimg minh

Giam sdit mét dd luu
lrgng va diéu khién
giao thong thing minh

Giam sat moi truomg
di djng (cim bién dit
trén xe di chuyén)

Hinh 1. Mot s6 tng dung ciia IoT

Céc tng dung phd bién hién nay 1a cho nhiing
ngdi nha théng minh, thanh phé thong minh, néng
nghiép thong minh, gidm sat cac thong sb st
khoée, moi truong, nong nghiép,... [3].

Trong [1] nhém tac gia da su dung cac KIT
Arduino va ESP32 dé thuc hién mét sd ung
dung diéu khién thiét bi dién trong nha nhu cac
thiét bi chiéu sang, quat dién, tivi,... Tuy nhién
vi¢c sir dung thém kit Arduino Uno khi da dung
ESP32 lam tang d§ phuc tap va tang gia thanh
ctia hé thong.

Trong [2] da tong két cling nhu so sanh cac uu
diém ctia viéc sir dung cac nén tang két ndi mang
Internet cho tmg dung IoT. Qua do cho thiy viéc
sir dung két n01 qua mang Internet - Wifi 1a hi¢u
qué va két ndi toan cau. Mic du vay gia thanh cé
thé tang 1én. Piéu nay co thé dugc khic phuc bang
cach dung ESP32 va tan dung tai nguyén cua nd
cho viéc két ndi cac cam bién dé thu nhén tin hiéu
do ciing nhu st dung né cho viéc diéu khién thiét
bi dién.

Trong bai béo nay, tac gia trinh bay thiét ké
ng dung IoT sir dung cac cam bién do ludng cac
thong s0 moi truong tur d6 cd tin hi¢u dleu khién
thiét bi pht hop st dung ESP32 két ndi mang
Internet qua Wifi.

11. NOI DUNG NGHIEN CUU

Dé thiét ké mot ng dung vé IoT, & day ta s
dung cac cam blen dé do cac thong s6 moi trudng
nhu nhiét d6, do 4m, do am dat, nong do khi gas,
cam bién chuyén dong tir d6 lay tin hiéu diéu
khién quat, diéu hoa, thiét bi chiéu sang hodc bat
ky mdt co cau chap hanh nao khac. M6 hinh bao
g@)m cam bién nhiét do, do am, néng do khi ga,
cam bién chuyén dong, cam bién anh sang, cic bo
vi xtr I, cac module truyén nhan tin hiéu khong
day nhu NodeMCU ESP32 dé diéu khién thiét
bi trong nha, giam st cac thong s6 cta cam bién
ciing nhu trang thai ciia thiét bi thong qua cac thiét
bi ngoai vi nhu dién thoai va may tinh ma truc tiép
1a qua app Blynk [4, 5]. So d6 cuia hé théng dugc
trinh bay chi tiét trén

Khdi

nguon

l .,

Khdi diéu
khién
(dén, quat)

Khoi xir Khoi truyén
Iy trung nhan tin
tam hiéu

Khbi cam
bién

3

Ngudi dung

Hinh 2. Mé hinh h¢ thong IoT giam sat cic thong s6 mdi truong
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2.1. Khdi trung tim

Y tuong thiét ké 1a sir dung nhiéu module cam
bién két hop, vi vay s& can mot sb lugng chan
két ndi cu thé. Module Wifi ESP32 NODE MCU
v6i 14 chan digital I/O va 1 chan analog, 1 cong
micro USB rat pht hop dé 1am khdi xir 1y trung
tam. So d6 chan nguyén 1y chi tiét dugc trinh bay
trén Hinh 3.

Céc thong s6 ky thuat chinh:

Chip: ESP32EX.

WiFi: 2,4GHz hd tro chudn 802,11 b/g/n.

ESP32
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Dién 4p hoat dong: 3,3V.

Dién ap vao: 5V thong qua cong USB.

S6 chan I/O: 11 (tAt ca cac chan I/O déu co
Interrupt/PWM/I12C/Onewire, trir chan DO).

S chan Analog Input: 1 (dién ap vao t6i da 3,3V).

B0 nho Flash: 4MB.

Giao tiép: Cap Micro USB. Hb tro bao mat:
WPA/WPAZ2. Tich hop giao thire TCP/IP.

Pé thuan loi cho viéc lép dat trong thuc té,
nhom st dung 3 module ESP32 cho tung phong
riéng biét. Chi tiét nhu trén Hinh 4.

Hinh 4. So' @6 nguyén ly khéi diéu khién trung tim

Cam bién PIR 1am nhiém vu phat hién chuyén
dong cua cac ddi tuong théng qua viée thu nhan
tin hiéu hong ngoai ctia ngudn phat va giri vé cho

module arduino mega.

2.2. Khoi truyén nhan dir liéu

Nhing thiét bi ngoai vi nhu dién thoai va may
tinh duoc két ndi truy cap tmg dung Blynk qua
Internet dé hién thi cac gia tri cia cam bién ciing
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nhu diéu khién thiét bj dién qua cac ing dung trén
thong qua Wifi.

Céc dir liéu tir thiét bi ngoai vi duoc nhén tir
NodeMCU qua Wifi dé giam sat va dong thoi guri
dit liéu cho NodeMCU dé diéu khién.

2.3. Khéi ngudn

Str dung adapter 5V/3A dé cip nguodn cho cac
thiét bi, cdc module va cam bién.

Hé thdng giam sat nay co thé lip dit truc tiép
vao trong nha, can h hoac nhiing noi can thiét.
Nguoi dung s& nam bat dugc tinh hinh cac thong
s6 modi truong nhu nhiét do, ¢ 4m, khi d& chay
nd va chuyén dong bat cir lic nao két ndi Wifi
cung v&i mot chiéc dién thoai thong minh va cé
thé diéu khién thiét bi dién theo nhu cu clia ngudi
su dung.

Trén co so phan cimg nay, nhom thuc hién xay
dung thuat toan va viét chuong trinh diéu khién.
Dé mg dung IoT, nhom tac gia sir dung ing dung
Blynk. Hinh 5 trinh bay chi tiét luu d6 thuat toan.
Quy trinh nhu sau:

| Bit dau I

NodeMCU ESP32 duogc cdu hinh nhan song
wifi va mat khau ctia modem nha mang co két ndi
t6i Internet, dat toc do Baud phu hop, cdu hinh
ngd vao ra va cam bién, sau d6 s& doc cac gia tri
cam bién, tao 1 chudi gém cac thong sb cua cac
cam bién, trang thai cac thiét bi.

Tiép theo diy cac thong sé nay 1én ung
dung Blynk qua wifi dé giam sat theo ddi.
DPong thoi NodeMCU ciing nhan tin hiéu
diéu khién tir Blynk, dé diéu khién cac thiét
bi tuong Gng.

Viéc truyén va nhan tin hiéu cua NodeMCU
déu dugc két nbi qua mang Internet. Khi céc
thong s cia moi treong can giam sat nhu nhiét
d6, 46 4m, d6 am dit, nong do khi dé chay,...
vuot qua muc quy dinh thi by xu 1y trung tam
ESP32 gui canh bao dén dién thoai va qua email
cua nguoi dung.

Céc budce trén s€ duoc 1dp lai lién tuc dé dam
bao hé théng ludn diéu khién dung thiét bi va cap
nhat chinh xéc céc gia tri thu duoc tir cac cam bién.

h

;
Ciu hinh téc d§ baud. Ciu hinh
wifi, Blynk. , cdu hinh cic cim

Diéu khién quat, dén
bing Blynk

bién, ciu hinh cic dén, quat, cong
tic, ciu hinh cic ngd vio ra

k

Tao va giri chudi gbm cic
thong so nhin dugce tir cam
bién cho Blynk

Nhin chudi tin hi¢u diéu
khién tir Blynk

Diéu khién quat,
dén bing cong tic?

Ding

!

PIR o mirc cao?

Giri canh bao
dén Blynk, email
nguvi ding

Giri canh bao
dén Blynk, email
nguvi ding

Nhiét dg >35°C?

Giri canh biao
dén Blynk, email

nguoi dung

Nong dé khi Gas

Hinh 5. Luu dd thuit toan diéu khién hé thong
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Hinh 6. Giao dién diéu khién trén dién thoai

Giao dién Blynk ctia hé thng bao gdm 2 khéi:

Khéi diéu khién: Bao gébm 9 nut dé diéu
khién bat tit cac thiét bi nhu dén quat trong
ngdi nha.

SMART HOME

o

Khdi hién thi: Bao gdm 3 man hinh thi nhiing
thong tin vé moi truong duge giam sat nhu gia tri
ctia nhiét d6 phong, d6 am phong, khi gas va su
chuyén dong trong ngdi nha.

Hinh 7. Giao dién diéu khién trén web.

III. KET LUAN

Hé thdng sau khi dugc thiét ké, 1ap dat va chay
thtr nghiém trén phong thuc hanh khoa Cong nghé
thong tin — Truong Pai hoc Ha Long cho két qua
hoat dong 6n dinh va tin cay. Ngu(‘yi sinh vién c6
thé giam sat va diéu khién hé thong chi qua nhung
thao tac don gian, dé sir dung trén cac nut dleu
khién 4o cta dién thoai hodc may tinh c6 két ndi
mang Internet va trang web Blynk. Hé théng c6
tinh bado mat va an toan cao cho nguoi st dung.

Viée diéu khién thiét bi dién trong phong thuc
hanh khoa Coéng nghé thong tin nhu quat di¢n,
diéu hoa hay thiét bi chiéu sang duoc thyc hién

qua ing dung Blynk. Cac cam bién str dung déu
hoat dong tot. Dir liéu va trang thai cta céc thiét bi
va cam bién dugc truyén nhan lién tuc qua serve
mg dung Blynk. Sinh vién cé thé nhan day du
thong tin vé hé théng trén cac dién thoai thong
minh hodc may tinh truy cap Internet.

Nhiing ton tai chua duoc xir Iy nhu khi nha dot
ngdt mat dién hay 1a khi da cap dién cho thiét bi
nhung thiét bi chap hanh hoat dong khong 6n dinh
hodc hong thi trang thai thiét bj khong duoc cap
nhat chinh x4c. Chua dap tmg duoc diéu khién
trong thoi gian thyc.
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