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XAY DUNG HE THONG GIAM SAT CAC THONG SO MOI TRUONG
NHA VUON THONG MINH SU DUNG IOT
Design of A System for Monitoring and Controlling Environmental Parameters

in Smart Garden Using IoT System

Poan Hitu Churc!*, Pham Dtrc Thuan?, DS Trung Hiéu'

Tom tiit:

Bai bao trinh bay viéc thiét ké xay dung thu
nghiém mot hé thong gidm sat nha vuon thong
minh. Cac thanh phan ciia hé thong duoc phat trién
dua trén vi diéu khién Arduino Mega 2560 va
Shield Enthernet W5100. Chiing dwoc sir dung dé
nhan tin hiéu tr cac cam bién nhu cam bién
DHT11, cam bién do am dat, cam bién khi gas va
cam bién anh sang. Sau d6 s& xir 1y cac tin hiéu
nhan dwoc va chuyén 1én tng dung Blynk IoT. Hé
théng xay dung dugc da hoat dong 6n dinh va tin
cay giup diéu khién céac thiét bi ngoai vi gitip cho
nha vuon ludn & trang théi 1y tudng nhét cho cay
trong phat trién.

Tir khoa: Arduino, Blink, Cong nghé Internet van
vat, Nha vuon thong minh.
Abstract:

This article presents the experimental design and
construction of a set of smart garden monitoring
equipment. The components of the monitoring unit
are developed based on the Arduino Mega 2560
microcontroller and Shield Enthernet W5100. They
are used to receive signals from sensors such as the
DHT11 sensor, soil moisture sensor, gas sensor and
light sensor. It will then process the received
signals and transfer them to the Blynk IOT app.
The built system has operated stably and reliably,
helping to control peripheral devices to help the
gardener always be in the most ideal state for plants
to grow.
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I. GIOI THIEU CHUNG

Trong thoi dai cong nghé hién dai, viéc ung
dung céac giai phdp thong minh vao cac linh vuc
truyén théng khong chi gitp t6i uu héa hidu suét
ma con mang lai nhitng tién ich va tiét kiém tai
nguyén dang ké. Trong linh vuc néng nghiép, nhu
cau ap dung cong nghé dé quan ly va chim soc
vuon cdy ngay cang tré nén ngdy cang phd bién
va can thiét hon bao gio hét [1], [2].

Nhan thitc duoc sitc manh cia IoT (Internet of
Things - Internet van vat) trong viéc cai thién
quan ly nong nghiép, bai bdo nay tap trung vao
viéc phat trién mot hé thong nha vuon théng minh
sir dung Arduino [3] dé diéu khién va giam sat cac
hoat dong trong vuon cdy. Pay khong chi 1a mot
giai phap k¥ thuat ma con 1a mot budc tién quan
trong trong viéc ung dung céng nghé vao nong
nghiép, huéng t6i myc tiéu nang cao ning suit va
chat lwong san phdm, dong thoi giam thiéu tc
d6ng tidu cuc dén moi trudng [4].

Bai b4o s& cung cAp mot cii nhin téng quan vé
qué trinh thiét ké va trién khai cua hé thong, tir
viéc lya chon cac linh kién phu hop cho dén viéc
1ap trinh va tich hgp cac chirc nang quan trong
nhu tudi nudce ty dong, do luong do 4m dét va anh
sang, va diéu chinh nhiét d6 moi truong. Ngoai ra,
bai bao ciing s& trinh bay két qua cua cac thu
nghiém va danh gia hi¢u suét cua hé théng, tr do
dé xuat nhing cai tién va ung dung tiém ning
trong thuc té.

Hé nha vuon thong minh dya trén nén tang kién
thac vé linh vuc dién tu, néng nghiép va moi
truong. Hé thong nay sir dung vi didu khién trung
tdm la Arduino ATmega 2560, doc gié tri nhiét do
khong khi, d6 am khong khi, khi CO, CO2, SO2,
d6 4m dét, cuong do anh sang. Céc thong sb vé
nhiét do, d6 4m, nudc, anh sang déu dugce hién thi
trén app Blynk IoT va man hinh LCD, ngudi dung
c6 thé giao tiép voi hé théng nay qua két ndi
Internet.
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II. THIET KE HE THONG

A. Thiét ké phan ciing

Hé théng giam sat bao gdm cac thanh phan
chinh 1a: khéi xir 1y trung tdm, khdi ngudn nudi,
cac cam bién nhu cdm bién nhi¢t do, do am dét,
cam bién anh sang va khi gas; may bom nudc; hé
théng théng gié va chiéu sang. Chi tiét dugc dua
ra trén hinh 1.

Hé théng cdc cam bién
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Hinh 1. So db khéi hé théng giam sat cac thong s nha vuon.
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Hinh 2. So d6 mach nguyén 1y h¢ thong.

Trén co s6 thiét ké khéi hé thong, chung t6i lwa
chon cac linh kién phu hop dé thiét ké phan cimg
cho hé théng. Kit Arduino Mega 2560 dugc lya
chon dé 1am b¢ xir 1y trung tim. Dé gidm sat nhiét
do, 46 4m trong truong hop nay lya chon cam
bién DHT11. Cam bién MQ135 duoc dung dé do
nong d¢ khi gas trong nha vuon. Cac Relay 5V-
10A dugc ding dé diéu khién ngudn dién ap xoay
chiéu 220V cung cip cho may bom, hé théng
thong gid va chiéu sang. So dd mach nguyén ly
chi tiét v& trén phin mém Frizing nhu ¢ hinh 2.
Sau day s& trinh bay chi tiét cac thanh phan chinh
ctia hé thong.

B. Téng quan vé Arduino ATmega 2560

Arduino Mega 2560 la modt module cho
Arduino, ¢6 thé két ndi voi bo mach Arduino dé
tao ra cac két ndi vé6i linh kién khac. Puoc phé
bién boi Arduino va cac ban sao cua Arduino,
Arduino Mega 2560 1a mét vi didu khién d& su
dung, duogc tao tir cac chip don gian dé tao ra céc

thiét ké. N6 co 54 chan digital (trong dé c6 15
chén c6 thé st dung lam dau ra PWM), 16 chan
analog, 4 cong UART (cbng ndi tiép phan cing),
1 thach anh 16 MHz, két ndi USB, jack cim dién,
dau ICSP va nut reset [5]. Chi tiét so d6 chan nhu
hinh 3.

ARDUINO
MEGA 2560 REV3
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Hinh 3. So d6 chin Arduino Mega 2560.

C. Tong quan vé Arduino Ethernet Shield

w5100

Mach W5100 cho phép két ndi cac du an
Arduino véi Internet. Vé&i sy phat trién cia cac
ung dung IoT, viéc su dung Arduino UNO voéi
mach W5100 1a lya chon tuyét voi dé thém kha
nang két ndi Internet. Mach W5100 cé thé truc
tiép 1én Kit Arduino Uno hodc Mega 2560 ma
khong can bat ky cap hoic két nbi bd sung nao.
Chip W5100 hd tro nhiéu giao thic phin clng,
bao gdm ICMP, TCP, UDP, IGMP, PPPoE, IPv4
ARP va Ethernet [5]. H0 tro tu dong MDI/MDIX
(phat hién ty dong vuot chéo). Chi tiét so ¢ chan
nhu hinh 4.

D. Khéi cdc cam bién

Cam bién chit luong khong khi MQ-135 duoc
két ndi v6i chan AOUT trén module ndi v6i chan
AO0 trén Arduino ATmega 2560 [3].

Cam bién d6 am va nhi¢t ¢ DHT11 ndi véi
chan D8 trén Arduino ATmega 2560 [3].

Cam bién do0 4m dat st dung chan AOUT trén
module ndi véi chan Al trén Arduino ATmega
2560 [4].

Cam bién cuong do anh sang dung chan AOUT
trén module nbi véi chan A3 va chan DO trén

module ndi v&i chdn D9 trén Arduino ATmega
2560.
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W5100 Ethernet Shield Pinout
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Hinh 4. So dd chan Arduino Ethernet Shield W5100
E. Khoi hién thi
St dung LCD I2C 2004 gdm cac chan SCL,

SDA l1an lwot ndi voi D21, D20 trén Arduino
ATmega 2560.

F. Khéi cdc co cdu chap hanh

May bom: ty dong bat khi do 4m dét c6 gia tri
thap hon ngudng dat 1a 40%.

Quat: tg dong bat khi néng dd khi gas trong
phong co6 gia tri do dugc 16n hon ngudng dat 1a
150.

Pén dién: tu dong bat khi troi toi va tat khi troi
sang.

San phdm thuc té hé thdng sau khi xay dung
dua ra trén hinh -5.

-

G. Luu do thudt todn

Sau khi thiét ké phan cing, ta thuc hién xay
dung luu dd thuat toan. Chi tiét luu d6 thuét toan
dugc trinh bay & hinh 6.

Boc di¥ liéu tir cam bién vao
firebase

v

Truyén tai dir liéu doc dwoc lén
firebase

v

Ldy dir liéu tir firebase va hién thi
1én mobile app

v

Kiém tra cac thong sb cam bién

nhiét dg,
khi gas trong
nguong

Bat quat —

Théng sé anh
sing==1 _~

Bat dén
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"
Hinh 6. Luu do thuat toan.

H. Ung dung Blink IoT

Blynk 1a mot nén tang véi cac ung dung dién
thoai thong minh cho phép ban c6 thé d& dang
tuong tac voi bd vi diéu khién nhu: Arduino,
Esp8266, Esp32 hodc Raspberry qua Internet.
Blynk dugc phat trién nham huéng dén ddi tugng
ngudi ding khong doi hoi cao vé lap trinh, giao
dién kéo tha block don gian ngay trén ng dung
dién thoai, flash firmware 1én thiét bi arduino
(UNO, Nano v6i céc shield ethernet; Esp32, 8266
wifi) ciing khong doi hoi phai biét qua nhiéu.

Blynk App 1a mot bang diéu khién k§ thuat sé
cho phép xdy dung giao dién dd hoa cho du an
bang cach kéo va tha cic widget khac nhau ma
nha cung cap thiét ké sn [6].
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Blynk Server — chju trich nhiém vé tt ca cac
giao tiép giita dién thoai théng minh va phan cing
[6]. Ban c6 thé sir dung Blynk Cloud hodc chay
cuc by may chu Blynk riéng cua minh. N6 1a ma
nguén mé, co thé dé dang xir Iy hang nghin thiét
bi va tham chi c6 thé duwoc khoi chay trén
Raspbery.

Thu vién Blynk — danh cho tat ca cac nén tang
phan cirmg pho bién — cho phép giao tiép vdi may
chu va xir 1y tat ca cac 1énh dén va 1énh di.

Hinh 7. M0 ta cach hoat dong cua Blynk.

Dac tinh cda wng dung:

API va giao dién ngudi dung twong ty cho tat ca
phan cing va thiét bi dugc hd trg. Két ndi voi
dam may bang cach str dung:

Wifi, Bluetooth, BLE, Ethernet, USB (néi tiép),
GSM...

Bo Widget dé sir dung.

Thao tac ghim tryc tiép ma khong can viét ma.

D@ dang tich hop va thém chirc ning méi bang
cach st dung ghim ao.

Theo doéi dir ligu lich st qua tién ich
SuperChart.

Giao tiép giira thiét bi voi thiét bi sir dung
Bridge Widget.

Gui email, tweet, push notification...

Dé cau hinh két ndi voi Blynk Server ta thuc
hién tao mot tai khoan ding nhdp Blynk bang
cach truy cap https://blynk.cloud/. Sau d6 tao mot
dy an méi bang cach chon New Templete.

Gidm 541 Nha Visdn Thang Minh oo
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Hinh 8. Két qua do dugc cua hé théng trén tmg dung Blynk.

III. KET QUA THUC NGHIEM

Sau khi thiét ké ché tao san pham phan cimg
nhu trén hinh 5 va thyc hién viét chuong trinh
theo luu dd thuat toan trén hinh 6 hé thong da hoat
dong on dinh va tin cay. Két qua da dua duogc dir
liu do céc thong sb chinh ciia nha vuon 1én web
Blink va tir d6 ngudi dung co thé theo ddi va giam
sat tr xa mét cach hi¢u qua. Khi mot trong céac
thong sé ciia nha vuon khong dat yéu cau, ngudi
giam sat cé thé thuc hién cac 1énh cho co ciu
chap hanh lam viéc dé cai thién cac thong sb do.
Néu d6 am thap thi cho phép may bom hoat dong,
néu cudng d6 anh sang yéu thi 1énh cho hé thong
chiéu sang lam viéc. Trudng hop c6 khi doc hai
thi hé théng quat s& dugc kich hoat. Hinh 8 trinh
bay chi tiét giao dién tmg dung trén dién thoai
thong minh.

IV. KET LUAN

Mot hé thdng gidm sat nha vuon ung dung
Internet of Things da duoc thiét ké, ché tao va
chay thir nghiém thanh cong. Hé théng duoc két
nbi qua Internet qua chuan Ethernet do d6 c6 tinh
tin cdy va 6n dinh cao. Nguoi dung co thé sir dung
bat ky thiét bi c6 két ndi Internet nao déu co thé
giam sat va diéu khién thiét bi trong hé théng. Chi
phi cho viéc xdy dung hé thdng rat thdp nhung lai
¢6 hiéu qua cao. Nhugc diém 1a can cai thién hon
nita vé tinh thoi gian thyc cua hé théng.
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