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Tém tit

Internet of things (IoT) ngay cang dwoc ung dung
réng rdi trong cudc song. Bai bdo trinh bay mét
ung dung IoT cho viéc do luong, giam sat cac
thong $6 cia méi truong nhuw nhiét do, do am,
nong dé khi gas, phat hién chuyén dong va diéu
khién thiét bi dién nhu quat dién, den chiéu sang.
Cdc thanh phan ciia hé thong, heu do thudt todn
va giao dién diéu khién hé thong dwoc trinh bay
mot cach chi tiét. Viéc két néi t6i hé thé'ng qua
Internet dé giam sat va diéu khién dwoc thuc hién
qua trang web cua Blynk trén may tinh hodc
Blynk IoT trén dién thoai thong minh. M6 hinh hé
théng da dwge xdy dung va hoat dong tin cdy.

Twr khoa: Arduino, ESP8266, IoT.

Abstract

Internet of things (IoT) is increasingly widely
applied in life. The article presents an IoT
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, ESP8266, IoT.

1. Khai niém IoT (Internet of Things)

Mot trong nhiing dinh nghia duoc chép nhan
rong rdi vé ToT la:

Internet két ndi van vat (Internet of things - IoT)
la sy phat trién cua cac dich vu Internet, khong chi

bao gom cac may tinh ma con bao gdm cac hé thong
nhung két ndi dén cac ddi twong vat ly, tat ca duoc
ndi vao mang internet, cho phép cac thiét bi c6 thé
tao, trao ddi, phan tich dir liéu va dua ra cic quyét
dinh v6i sy can thiép ciia con ngudi 13 t6i thiéu 1 [1].

IoT c6 tiém nang thay d6i moi khia canh trong
cudc sdng cia ching ta, gidng nhu cach ma Internet
da thay ddi. Internet két ndi van vat duoc ung dung
trong nhiéu linh vue. Viéc két ndi t&i Internet duoc
thyc hién qua nhiéu cach khac nhau nhu qua mang
Lan, Wan, chun Zigbee hay mang wifi [2].

Quin ly cong vién, khu
vui choi va cic khu dé
thi, smart lighting

Quin Iy cic phuong ti¢n
cong cfng, quan Iy nha may
thong minh, an sinh xd hji
va dich vy cjng dong

Gidm sit mdi trwimg
do thi (nhi¢t d, dd
Am, tiéng on,...)

Chim séc sirc  khoe Cic img
thong minh, smart grid, dung 10T
smart energy.

Gi#o duyc, thw vién, néng
nghi¢p thong minh, chinh
phii théng minh

Huing din dd xe qua
irng dyng smart phone
(smart parking)

Giam sit mat dj luu
lwgng va diéu khién
giao thong thong minh

Giam sat moi truomg
di dgng (cim bién @it
trén xe di chuyén)

Hinh 1. Mpt 56 trng dung ciia IoT

Céc (mg dung phd bién hién nay 1a cho nhimg
ngdi nha thong minh, thanh phd théng minh, nong
nghiép thong minh, giam sat cac thong sb strc khoe,
moi trrong, nong nghiép,... [3].

Trong [1] nhom tic gid da st dung cac KIT
Arduino va ESP8266 dé thyc hién mot sb ung dung
didu khién thiét bi dién trong nha nhu cac thiét b
chiéu sang, quat dién, tivi,... Tuy nhién viéc st dung
thém kit Arduino Uno khi da dung ESP 8266 lam
tang do phuc tap va tang gia thanh ctia hé thong.

Trong [2] di tong két ciing nhu so sanh cac uu
diém cta viéc st dung cac nén ting két nbi mang
Internet cho tmg dung IoT. Qua d6 cho thy viéc sir
dung két ndi qua mang Internet - Wifi 1a hiéu qua va
két ndi toan cau. Mic du vy gia thanh co thé ting
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1én. Diéu nay co thé dugc khic phuc bang cach dung
ESP 8266 va tan dung tai nguyén ctia n6 cho viée két
ndi cac cam bién dé thu nhan tin hiéu do cling nhu st
dung no cho viéc diéu khién thiét bi dién.

Trong bai bao nay, tic gia trinh bay thiét ké tng
dung ToT sir dung cac cam bién do ludng céac thong sb
mdi trudng tir d6 co tin hi¢u didu khién thiét bi phu
hop st dung ESP8266 két ndi mang Internet qua Wifi.
2. Thiét ké ving dung IoT diéu khién thiét bi
dién

Pé thiét ké mot ung dung vé IoT, & day ta sir
dung cac cam bién dé do cac thong sd moi truong
nhu nhiét 46, d6 am, do6 am dat, nong do khi gas,
cam bién chuyén dong tir d6 13y tin hiéu diéu khién
quat, diéu hoa, thiét bi chiéu sang hoac bat ky mét co
céu chap hanh nao khac. M6 hinh bao gdm cam bién
nhiét do, d6 4m, ndng do khi ga, cam bién chuyén
dong, cam bién anh sang, cac bd vi xir ly, cac
module truyén nhdn tin hiéu khoéng day nhu
NodeMCU ESP8266 dé diéu khién thiét bi trong nha,
giam sat cc thong sb cua cam bién ciing nhu trang
thai cua 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 cua hé thong duoc trinh bay chi tiét trén
Hinh 2.

Khoi
nguon
Khéi didu Kho_licam
khién bicn
(deén, quat) .
Khoi xir Khoi truyén
1y trung nhén tin
tam hiéu
Nguoi diung

Hinh 2. Mé hinh hé théng IoT gidm sdt cdc thong sé

moi truong

Khéi trung tim

Y tuéng thiét ké 13 st dung nhiéu module cam
bién két hop, vi vay s€ can mot ) luong chan két ndi
cu thé. Module Wifi ESP8266 NODE MCU véi 14
chan digital I/O va 1 chan analog, 1 cong micro USB
rat phu hop dé 1am khéi xir 1y trung tam. So do chan
nguyén 1y chi tiét dugc trinh bay trén Hinh 3.

Céc thong sb k¥ thuat chinh:

Chip: ESP8266EX.

WiFi: 2,4GHz hd trg chuan 802,11 b/g/n.
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Dién ap hoat dong: 3,3V.

Dién ap vao: 5V thong qua cong USB.

S6 chan 1/0: 11 (tht ca cac chan I/O déu cb
Interrupt/PWM/12C/Onewire, trir chan DO).

S6 chan Analog Input: 1 (dién ap vao téi da
3,3V).

B6 nho Flash: 4MB.

Giao tiép: Cap Micro USB.

HO tro bao mat: WPA/WPA2.

Tich hop giao thirc TCP/IP.

Dé thuén loi cho viée l'flp dat trong thuc té, nhom
su dung 3 module ESP8266 cho tung phong riéng
biét. Chi tiét nhu trén Hinh 4.

Hinh 4. So d6 nguyén Iy khéi diéu khién trung tim

Khéi cim bién

- Cam bién do nhiét d va 6 4m DHT11 c6 chuc
nang thu thap gia tri cac thong s6 nhiét do va do am
clia mdi truong trong ving tic dong va giri vé cho
module arduino mega.

- Dé do ndng do cac loai khi gas co thé gy chay nd,
trong thiét ké nay str dung cam bién MQ2. Tin hiéu tir
cam bién dugc vé module aduino mega hoic ESP8266.
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- Cam bién PIR 1am nhiém vu phat hién chuyén
dong cua cac dbi twong thong qua viéc thu nhan tin
hiéu hong ngoai cta ngudn phat va gii vé cho
module arduino mega.

Khdi truyén nhan dir liu

- Nhiing thiét bi ngoai vi nhu dién thoai va may
tinh dwoc két ndi truy cap tmg dung Blynk qua
Internet dé hién thi céc gié tri ciia cam bién ciing nhur
diédu khién thiét bi dién qua cac tmg dung trén thong
qua Wifi.

- Céc dir liéu tir thiét bi ngoai vi dugc nhan tir
NodeMCU qua Wifi dé giam sat va dong thoi gui dir
ligu cho NodeMCU dé diéu khién.

Khéi diéu khién

Str dung cac relay dé tit mé cac thiét bi trong nha
nhu dén, quat.

Khéi ngudn

St dung adapter 5V/3A dé cip ngudn cho cac
thiét bi, cac module va cam bién.

Heé thdng giam sat nay c6 thé lap dat truc tiép vao
trong nha, can hd hodc nhitng noi can thiét. Nguoi
dung s& ndm bat dugc tinh hinh cic thong sb moi
truong nhu nhiét do, do am, khi d& chay nd va
chuyén dong bat cir luc nao két ndi Wifi cung véi
mot chiée dién thoai thong minh va co thé diéu khién
thiét bi dién theo nhu cau cua nguoi st dung.

Trén co s& phén cirng nay, nhom thyc hién xay
dung thuét toan va viét chuong trinh diéu khién. Dé

ung dung IoT, nhom tac gia sir dung ung dung Blynk.

Hinh 5 trinh bay chi tiét luu d6 thuét toan. Quy trinh
nhu sau:

- NodeMCU ESP8266 dugc cau hinh nhan song
wifi va mat khau cia modem nha mang co két ndi téi
Internet, dit tbc do Baud phu hop, cdu hinh ngd vao
ra va cam bién, sau do s& doc cac gia tri cam bién,
tao 1 chudi gdm cac thong s cuia cac cam bién, trang
thai cac thiét bi.

- Tiép theo diy cac thong sd nay 1én ung dung
Blynk qua wifi dé giam sat theo ddi. Pdng thoi
NodeMCU ciing nhan tin hiéu diéu khién tir Blynk,
dé diéu khién cac thiét bi twong tng.

- Viéc truyén va nhén tin hiéu cia NodeMCU déu
dugce két nbi qua mang Internet. Khi cac thong sb
clia moi truong can giam sat nhu nhiét do, do 4m, do
4m dat, ndong d6 khi d& chay,... vuot qua mic quy
dinh thi by xur Iy trung tam ESP8266 gl canh bao
dén dién thoai va qua email cta ngudi dung.

- Céc budc trén s€ dugc lap lai lién tuc dé dam
bao hé théng luén didu khién dung thiét bi va cap

nhét chinh xac céac gia tri thu dugc tir cac cam bién.
Giao dién thyc hién diéu khién hé théng trén nén
tang Web va dién thoai thong minh nhu Hinh 6 va 7.

Ciiu hinh tbe d3 baud. Céu hinh Dieu khién quat, dén
wifi, Blynk. , céu hinh cdc cim bing Blynk
bién, cu hinh cic dén, quat, cong

tiic, cu hinh cic ngé vio ra

b Gii cinh bio
4.1 PIR & mife cao? dén Blynk, email [—
- ngwdi dilng
Tao vi gii chudi gom cic
thing 56 nhin durge tir cim Sai
bien cho Blynk Gii cinh bio
dén Blynk, email ||
ngwdi dilng
Nhin chudi tin higu diéu
khién tir Blynk
- _ Giri cinh bio
Ditu khién quat, dén Blynk, email
dén bing céng tic? ngwdi diing
Diing

Hinh 5. Lwu dé thudt todn diéu khién hé thong
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Hinh 6. Giao di¢n diéu khién trén dién thogi

Giao dién Blynk cua hé thong bao gdm 2 khbi:
Khéi diéu khién: Bao gébm 9 nit dé didu khién
bat tit cac thiét bi nhu dén quat trong ngdi nha.
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Khéi hién thi: Bao gdm 3 man hinh thi nhiing
thong tin vé moi truong duge giam sat nhu gia tri
cua nhi¢t do phong, do am phong, khi gas va su
chuyén dong trong ngdi nha.

2 SMART HOME
«Back
Dashbosrd

st our

Hinh 7. Giao dign diéu khién trén web.
3. Két luan

Hé théng sau khi duoc thiét ké, 1a'ip dat va chay
thir nghiém cho két qua hoat dong 6n dinh va tin
cdy. Nguoi st dung co thé giam sat va diéu khién hé
théng chi qua nhimg thao tic don gian, dé sir dung
trén cac nat didu khién 4o cua dién thoai hodc may
tinh ¢6 két ndi mang Internet va trang web Blynk.
Hé théng ¢6 tinh bao mat va an toan cao cho nguoi
su dung.

Viée diéu khién thiét bi dién trong nha nhu quat
dién, didu hoa hay thiét bi chiéu sang dugc thuc hién
qua tng dung Blynk. Cac cam bién str dung déu hoat
dong tét. Dix lidu va trang thai ctua cac thiét bi va
cam bién dugc truyén nhan lién tuc qua serve tng
dung Blynk. Ngudi ding co thé nhan day du thong
tin vé hé théng trén cac dién thoai thong minh hoac
may tinh truy cép Internet.

Hé thdng tién hanh canh bio cho nguoi ding
bang cach giri mail va thong béo qua dién thoai.

Nhimng ton tai chwa dwoc xir Iy nhu khi nha dot
ngdt mét dién hay 1a khi dd cip dién cho thiét b
nhung thiét bi chap hanh hoat dong khong 6n dinh
hodc héng thi trang thai thiét bi khong duoc cap nhat
chinh xac. Chua dap g duoc diéu khién trong thoi
gian thuc.
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