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NGHIEN CUU, THIET KE HE THONG PIEU KHIEN THIET BI PIEN
THONG MINH CHO NGOI NHA BANG SMARTPHONE

Nguyén Vin Poai, Nguyén Hiru Tuin
Truong Pai hoc Quang Binh

Tom tat. Hién nay cung voi sw phdt trién cua xd hoi, cugc song ngay cang dwoc nang

cao thi viéc Gp dung cong nghé khoa hoc kj thudt vao doi song ngdy cang can thiét. Sw phdt

trién ciia céng nghé kjj thudt diéu khién tw dong dong vai tro quan trong trong moi linh vie

khoa hoc kj thudt, quan Iy, céng nghiép, néng nghiép, doi song, qudn Iy théng tin... Bai viét

nay trinh bay vé viéc nghién ciru, thiét ké hé thong diéu khién cdc thiét bi dién trong nha tiv
xa bang dién thoqi di déng (PTDD) thong qua module truyén nhin wifi module ESP8266.
Xay dyng phin mém diéu khién trén DTDP gitip chiing ta cé thé tw dong diéu khién va gidm

sdt cac thiét bi trong gia dinh mot cach chu dong va tién loi va dac biét la o mot khoang cach

xa thong qua hé thong co cau chdp hanh va hé thong cam bién.

Tir khoa: Wifi, module, relay, smartphone, thudt toan.

1.PATVANDE

Cung vé6i sy phat trién ctia khoa hoc va
nhu cau su dung cac thiét bi dién trong doi
song sinh hoat. Viéc (ng dung nghién ciu,
ky thuat, cong nghé vao trong doi sdng
dang 12 xu thé ctia cong nghiép héa, hién dai
héa hién nay.

Viéc lap dit cac san pham thong minh
dem lai cho ng6i nha va chi nhan cia n6 rat
nhiéu 1oi ich - tuong ty nhu nhiing lgi ich
ma cong nghé va may tinh ca nhan da dem
lai cho chung ta 30 nim qua - bao gdm: sur
tién nghi, tiét kiém thoi gian, tién bac va
nang luong.

C6 nhiéu thwong hiéu cho nha théng
minh, tuy vay chua co chuin cong nghi¢p
nao dugc dit ra cho no. Do vay thi truong
nha thong minh rat phan manh, cac goi nha
thong minh hién nay str dung cac giao thirc
riéng cho timg cong ty va khong tuong
thich véi nhau. Cac cong ty cung cip nha
thong minh han ché viéc cai dit doc 1ap cua
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ca nhan bang cach khong cung cap tai lidu
chi tiét vé san pham. Tu thyuc té do, ching
t6i d& xuat mo hinh va thuat toan diéu khién
cac thiét bi dién trong gia dinh thong phin
mém diéu khién trén dién thoai di dong dé
cha dong lam chua cong nghé, dong thoi
nang cao dugc kién thic va ky ning trong
linh vuc nay.

2. THIET KE DPIEU KHIEN CAC
THIET BI PIEN THONG MINH

2.1 Thiét ké phén cirng

B

Hinh 1. So d6 ldp rap mach cam bién

Trong so dd nay gébm co 8 linh kién
chinh d6 la Arduino Nano CH340, cam



bién nhiét d6 - d6 am (DHT11), bo dém thoi
gian (Real Time Clock Module), cam bién
khi ga (MQ), cam bién chuyén dong (HC -
SR501), mach coi, man hinh hién thi (LCD
Screen) va bd két ndi v&i man hinh hién thi
(LCM 1602 1IC)[1,2].

> Bonhiétdo-doam(DHTI1):

Chéan 4m ngudn GND cua Arduino ndi
v6i Am nguodn “-” cuia DHT11 va chan Vee
5V cta Arduino ndi véi duong ngudn “+”
cia DHT11 dé cung cap ngudn phi hgp cho
hé théng hoat dong. Chan 2 (Data) cua
DHT11 dugc nbi v6i chan D2 cia Arduino
gt dit 1iéu cho Arduino Nano CH340 xtr Iy.

Module thoi gian thuc (Real Time
Clock Module):

Chan GND cta Arduino ndi véi GND
cua RTC Module va chan Vcc 5V cua
Arduino ndi v&i chan Vee cia RTC Module
dé cung cap ngudn pht hop cho hé thdng
hoat dong. Hai chan SDA va SCL cua RTC
Module ndi 1an lugt hai chan A4 va AS cua
Arduino cé nhiém vu guri dir li¢u va xur ly
thong tin.

B6 man hinh hién thi (LCD Screen
va LCM 1602 IIC):

Chan GND ctia Arduino néi véi GND
ctia bd man hinh hién thi va chan Vee 5V
ctia Arduino ndi véi chan Vee ctiia bd man
hinh hién thi d& cung cdp ngudn phu hop
cho hé théng hoat dong. Hai chan SDA va
SCL ctia bd man hinh hién thi ndi lan luot
hai chan A4 va A5 ctia Arduino c6 nhiém vu
guri dit liéu va xur 1y thong tin.

> B0 cambién chuyén dong vamach
col
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Chan GND ctia Arduino ndi vdi GND
ctia b cam bién chuyén dong va chan Vee
5V ciia Arduino ndi v&i chan Vee cia cam
bién chuyén dong dé cung cap ngudn phu
hop cho hé théng hoat dong. Chan SIG cua
cam bién chuyén dong ndi véi chan D3 cua
Aduino c6 nhiém vu gtri dit liéu va xir ly
thong tin.

Con mach coi ¢6 2 chan: chan 1 ndi véi
GND va chan 2 ndi véi D10, 2 chan nay
cung két ndi véibd Aduino.

> Bo cam bién khi ga (MQ)

Bd nay c6 4 chan: 2 chan Vcec va GND
1an lugt dugc ndi v6i 2 chan Vee va GND
ctia b Arduino dé cung cap nguon phit hop
cho hé thong hoat dong. Chan Analog duoc
két ndi v6i chan D10 ctiia Aduino c6 nhiém
vu gui dit liéu va xu 1y thong tin.

3’ AR
B sié g

Lo

Hinh 2. So d6 lip rap mach Module 4 Relay
Trong so d6 nay gém co 4 linh kién
chinh d6 1a Module Wifi ESP8266, Module
4 Relay, ngudn dién 5V va oled.
2.2 Thiét ké phan mém
2.2.1 Luwu do thudt todn giam sat nhiét do,

do am va cac cam bién
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Khi tao cic thw vién:
Wire, DHT, LiquidCrystal_12C
DS3231, Gas, Pir Sensor,...

¢

| Khéi ding LCD, DHT, DS3131 |

—

| Doc DHT, DS3231, Gas, Pir Sensor |

Pir Sensor
Phat hién c6 ngwdi khong?

Gas Sensor
Phit hién c6 gas khong?

Hién thi nhiét 4§ - 3§ im,
1 giiy, phit, ngay, gi?, thing, nam
len LCD

Hinh 3. Luu d6 thudt toan cam bién

Giai thich Ivu d6 thuat todn ctia phin
cung: H¢ théng khi duoc bat dau hoat dong
s& tién hanh viéc khoi tao thu vién cho Wire,
DHT, LiquidCrystal-12C, DS3231, cam
bién khi gas MQ, Pir Sensor.... Khoi dong
LCD, DHT. DS3231. Chuong trinh sé doc
DHT, DS3231, Gas. Pir Sensor.

Néu cam bién chuyén dong (Pir
Sensor) phat hién cd nguoi vao nha thi bat
coi bao dong; néu khong c6 nguoi thi hé
thong hoat dong binh thuong.

Néu cam bién khi gas (Gas Sensor)
phat hién c6 gas trong nha s€ bat coi bdo
dong. Néu khong co Gas thi hé thong hoat
dong binh thudong.

Tiép theo xudt ra LCD hién thi nhiét do
- d0 am. thoi gian gidy, phut, gio, ngay,
thang, nam.

Luru y: Néu Module thoi gian thyc sau
mot thoi gian s dung s& hét pin thi ching ta
thay pin mdi sau do ta Reset va nap lai
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chuong trinh, 13 hé thong s& hoat dong nhur
binh thuong.

1746158 IZB'C‘
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Hinh 4. Man hinh LCD hién thi théng s6
nhiét d, do m, va thoi gian
2.2.2 Luu do thudt todn hé thong diéu khién
cdc thiét bi dién bang smartphone

Khéi tao cic thw vién:
ESP8266, WIFICIIent,
ESP8266 Web Server
ESP_Adafrult SSD1306
Sl
Két noi Wifi SSID, thlel lap IO cho
ESP8266 Server, hién thi IP trén OLED

S
[Poc tin hiéu gui tir Smartphone|

| Bit dén 1 |

Bt dén 2

off
Tat den 3

off

al

Bit dén 4

Hinh 5. Luu dd thuat toan mach Module 4 Relay

Giai thich luu d6 thuat toan ciia phin
ctimg: Hé théng khi dugc bat dau hoat dong
s& tién hanh viéc khoi tao thu vién cho
ESP8266, Wifi Cllent, ESP8266
Webserver, ESP Adafrult-SSD1306. ESP
hoat dong & ché do TCP Client két ndi véi
t6i diém truy cép internet. Hé théng chiéu



sang (4 bong den cua cac phong) s€ co6 hoat
dong bat tit tir tin hiéu guri tir Smartphone.
2.3 Cai dit phan mém wng dung trén
Smartphone

ESP8266 Wifi kiém soat ung dung,
kiém soat cac thiét bj du ra ctia ban (1o le)
véi ESP8266 Wifi Module[3-5].

Day la mot Internet co ban cia sy vat
I10T).

» Daictinh:

Pau ra Digital Control ON/OFF
(Relay).

Piéu khién véi mang Wifi.

Thay di tén thiét bj ctia ban.

Luudiachi IP (Port 80).

Phién ban mién phi c6 quang céo.

> Phan clmg:

Wifi Module ESP8266.

Module 4 Relay.

Hién thi Oled (Option).

> Hudng dan sir dung:

a. Mo tng dung sau d6 nhap vao
CONNECT.

no v« =
ESPB2Z266 Wifi Control

e
ESP8266 Wifi Control

CONNECT

O <1

b. bat dia chi IP cua ban
XXX.XXX.XX.Xx tir ESP8266 Serial Monitor
hoac OLED Display va Cong (80).
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Set IP Address and Port
IP Address IP Address

Port Port

Bang luvu anh chup man hinh..

B EsP8266 Wifi Control

Connect OK
Disconnect

» Caidat:
0o e =1
ESP8266 Wifi Control

DISCONNECT

O <l
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> Doditénlaicac thiétbi:
o ¥ & =1
ESP8266 Wih Control

Setting

Device (So e e 2 Q il
Name 1 -
= =

¢ |
=

-

e

|

Device (CEInRDE S ]
Name 2

Device
Name 3

S annnER e R *

Device (O RrmRnE el
Name 4

OO

3. KET LUAN

Hé théng diéu khién thiét bi dién cho
ngdi nha thong minh da thiét ké duge mot
s6 tinh nang ctia ngdi nha nhu sau:

+ Piéu khién hé thong chiéu sang cho
ngdi nha bing Gng dung Smartphone két
ndi véi Wifi ESP8266.

+ Giam sat nhiét do, d6 4m cho ngdi
nha.

+Hién thi thoi gian theo thoi gian thuec.

+ Canh b4o ndng d6 khi ga trong ngbi
nha.

+ Canh bdo chéng trom, phat hién
nguoi di vao nha vabat coi bao dong.

Ngodi ra, san phim cta nghién ctru ¢6
thé phat trién thém véi cac tinh nang nhu:
nhd gon, wu Vviét, t6i wu hon, dam bao chat

luong, tinh chinh xac, tinh on dinh, duy tri
va tr dong két nbi mang khi co yéu cau.
Tich hop thém nhiéu chirc ning khac nhu
thém tinh ning gidm sat chat luong khi moi
truong, thuc hién cac cong viéc cu thé khac
khi cai 3t nhiét d6 - d6 Am qua nguong nhu
trong tudi tiéu nong nghiép....B6 sung cac
két n6i khong day khac Bluetooth, RF,.. dé
co thé giam sat, canh bao, thuc thi cong viéc
trén cac thiét bi cam tay (vi du: Smartphone,
tay phat RF...). San pham thu thap va danh
gia nhiét do - d6 4am moi trudng co thé dugc
tmg dyng thyc tién trong c4c ngdi nha thong
minh, ap dung trong néng nghi¢p & céc
trang trai can su dam bao vé nhiét do - do
am (trang trai chin nudi ga, trong nim,
vuon vom cay, 1o im trémg,...), tng dung
trong cong nghiép dé dam bao tinh chinh
X4c trong san xuét.
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STUDY DESIGN ELECTRICITY CONTROL SYSTEM
FOR SMART HOUSE BY SMARTPHONE

Abstract. Together with the development of society, life is increasingly enhanced, the

application of technology in the work life increasingly necessary. The development of

electronic technology in which automatic control technology plays an important role in all
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fields of science, technology, management, industry, agriculture, life, management
information and etc. This article discusses the research and design of remote control of
home electrical appliances by mobile phones via ESP8266 wifi module. Building mobile
control software allows us to automatically control and monitor home appliances in a
proactive and convenient manner and especially at long distances through the actuator
system and sensor systems.

Key word: Wifi, Module, Relay, smartphone, Algorithm.
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