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UNG DUNG INTERNET OF THINGS VAO XAY DUNG HE THONG QUAN LY,
GIAM SAT CHAT LUQONG KHONG KHIi

Nguyén Thanh Tung, P& Thi Loan”
Truong Pai hoc Cong nghé théng tin va Truyén thong — PH Thai Nguyén

TOM TAT

Song song v&i qué trinh cong nghiép hod, d6 thi hoa 1a van nan 6 nhiém moi truong. Tac hai cia
su thay d6i 16n trong thanh phan ciia khong khi, do khoi, bui, hoi hodc cac khi la, lam giam tam
nhin xa, bién d6i khi hau, gy bénh cho con nguoi va cho sinh vét khac hoic hity hoai nhiéu hé
sinh thai. Céc thiét bi giam sat chat luong khong khi trong thyuc té con thu cong va hudng dén dbi
tuong cong nghiép. Bai bao dua ra két qua cua qua trinh nghién ciru, trién khai ing dung Internet
Of Things vao viéc xay dyng mot hé thong quan 1y, giam sat chat luong khong khi nham myc dich
khéc phuc cac han ché thuc tai cta cac cong cuy, thu thap lién tuc tyr dong theo thoi gian thyc cac
gia tri vé: Nhiét do, d6 4m, bui min 2,5, mirc buc xa tia tir ngoai UV, nf)ng do6 khi cAc thai, va chi
s0 AQI (Air Quality Index). Thiét bi c6 kich thudc nho, phit hop véi nhiéu ddi twong sir dung, trén
nén tang Website hodc g dung dién thoai thong minh (Android hodc I0S) nguoi dung co thé
theo ddi cac thong s6, dé tir d6 co thé phén tich dir li¢u, du doan su bién ddi, nhan duoc canh bao,
hodc dua ra cac bién phap xir 1y, khic phuc.

Tuw khéa: MOTT, Codp, giao thirc ung dung; Internet van vat; mang cam bién khéng day; quan
trdc méi treong;, chat lwong khong khi.
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ABSTRACT

In parallel with the industrialization, urbanization is a problem of environmental pollution. The
effects of a major change in the composition of the air, due to smoke, dust, vapors or foreign
gases, reduce visibility, climate change, cause illness to humans and to other organisms, or cause
extensive damage ecosystem. The air quality monitoring devices are in fact manual and aimed at
industrial users. The paper presents the results of the research, deployment and application of the
Internet Of Things to building an air quality management and monitoring system in order to
overcome the practical limitations of the tools, Real-time continuous automatic collection of
values for: Temperature, humidity, fine dust 2.5, UV radiation level, emissions concentration, and
AQI (Air Quality Index). The device is small in size, suitable for many users, on the website
platform or smartphone application (Android or 10S) users can monitor parameters, so that data
can be analyzed. document, anticipate change, receive alerts, or take corrective measures.
Keywords: MQTT; CoAp; application protocols; Internet of Things; wireless sensor networks;
environmental monitoring; air quality.
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1. Giéi thiéu

O nhiém khéng khi hién dang 13 mdi quan
tam chung cua xa hoi toan cau. Bai no duogc
xem 13 tic nhan hang dau gdy anh hudng
nghiém trong dén moéi trudong va suc khoe
cong ddng. Nguyén nhan giy 6 nhiém dén tir
nhiéu nguon khic nhau nhu khi thii giao
thong, nha may cong nghiép, tir qué trinh san
xuét nong nghiép va mot sé nguyén nhan ty
nhién nhu chay ring, bui sa mac, nui lira; do
do, viéc xur ly khéc phuc moi truong séng la
trach nhiém ctia moi nguoi.

Céc hé théng quan tric khong khi trién khai
trén thi truong hién nay da s6 dugc nhap vé tir
nuéc ngoai, do d6 gia thanh 16n, cong suit
cao, kich thudc cong kénh phai dat ¢ dinh,
cht yéu danh cho cac khu cong nghiép, do thi
l6n, cac tram khi tuong thiy van, ma chua
phd bién nhu cac thiét bi dan dung [1]-[4]. Tur
d6 din dén mot s6 van dé nhu trén dién rong
thi cac tram quan tric chua co su két ndi, trao
ddi thong tin véi nhau, dir li€u co thé duoc
giri vé thu cong khi do dac, khong lién tuc
nén cac sd litu duge théng k& theo gia tri
trung binh tai diém do trong mot don vi thoi
gian, chua dam bao do tin cay cao.

Internet Of Things (10T) - mang ludi van vat
két ndi Internet hodc Internet két ndi van vat
1a mot kich ban cua thé gioi, khi ma mdi do
vat, con nguoi dugc cung cép mot dinh danh
riéng ciia n6 va tat ca co kha ning truyén tai,
trao ddi thong tin, dir liéu qua mot mang duy
nhit ma khong can dén sy twong tac truc tiép
gita ngudi véi nguodi, hay nguoi voi may
tinh. Khi tu dong héa c6 két ndi internet dugc
trién khai dai tra ra nhiéu linh vuc, IoT sé tao
ra lugng dir liéu 16n tir da dang ngudn, kéo
theo su can thiét cho viéc két tap dir liéu
nhanh, gia ting nhu cau danh chi myc, luu
trir, va xtr 1y cac dir liéu nay hi€u qua hon [5].
Trong cudc cach mang 4.0, viéc ng dung cac
cong nghé tién tién nhu IoT vao viée do
luong ty dong cac thong s6 moi trudng 1a hét
strc can thiét.

Xuét phat tir nhu cau cip thiét ma xa hoi hién
dai dat ra, nhom tac gia dé xuét xay dung mot
hé thong quan 1y, giam sat chat luong khong
khi ty dong, lién tuc theo thoi gian thyec. Két
qua nghién ctu cé thé dem lai hiéu qua thuc
té cho con ngudi: Nguoi dan dugc huong thu
cudc séng van minh, biét cach bao vé thién
nhién, chi dong cham soc suc khoe ban than
va phong ngtra 6 nhiém khong khi tir sy hd
trg cta cong nghé. Chinh quyén c6 bién phap
xtr Iy cic van dé khung hoang méi truong
dugc nhanh chéng, duy tri ty nhién xanh sach
dep, st dung hi€u qua ha tﬁng, qua d6 giup
giam chi phi, thu dugc nhiéu thué tir cac
doanh nghiép, nguoi dan dong gop.

2. Thiét ké hé thong quan 1y, giam sat

2.1. Muc tiéu thiét ké

E 2

Hinh 1. So do khoi hé thong qudn Iy, gidm st
chat luong khong khi

Hé théng gém cac node cam bién thu thap cac
dir liéu vé: Nhiét o, d6 4m, ndng do bui min
2,5, mc buc xa tia tir ngoai UV, cuong do
khi thai va chi sb chat lwong khong khi AQI
(Air Quality Index).

Céac node cam bién truyén thong véi nhau
theo chuan Zigbee 802.15.4 hodac mang Lora.
Dir liéu tir node chu dugc gui 1€n Server qua
Internet qua mdt trong cac giao thirc MQTT,
HTTP hogc CoAP nhu so @b hinh 1.

Quan trj vién c¢6 thé dwa vao giao dién trén
Website hodc ung dung trén dién thoai dé
gidm sat cac thong s6, thong ké dir lidu, tir do
dua ra cac phén tich, danh gia, hay xur 1y,
canh bao phu hop. Vi du nhu: giam sat mrc 6
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nhiém trong khong khi, cuong do tia tir ngoai
UV 16n dé kip thoi cung cép thong tin canh
bao cho nguoi ding, nhit 12 nhimg ngudi dé
nhiém bénh vé dudng ho hap, di tmg ngoai da
kip thoi dbi pho. Nhiét d6 cao, d6 4m thap,
luong bui 16n thi bat hé thong phun suong,
dai phun nudéc.

2.2. Thiét ké phan cieng mach dién tiv

Trong pham vi nghién clru va thyc nghiém
san pham, nhom tic gid s& gidi han thiét bi
trong mot node cam bién. Node cam bién nay
vira ¢6 nhiém vu thu thap gia tri can quan
tric, vira giri dit liéu hién thi LCD va lén
Server qua giao thirc CoAP. Trén giao dién
cua Web hodc tng dung cua dién thoai, nguoi
dung c6 thé quan sat duoc cac thong sb hoic
nhan duogc cac canh bao. Hoat dong cuia hé
théng mé ta theo hinh 2.

\\‘\:‘

Web Server

Giam it
B Tl

Mobile App/Wels

Hinh 2. So do hé thong trién khai

CoAP (Constrained Applications Protocol) la
mot giao thire truyén tai tai liéu theo md hinh
client/server trén internet dugc thiét ké cho
cac thiét bi rang budc. Giao thirc nay hd tro
mat giao thirc one-to-one dé chuyén ddi thong
tin gilra client va server.

CoAP st dung UDP (User Datagram
Protocol), khong hd tro TCP, hd trg dia chi
broadcast va multicast, truyén théng CoAP
thong qua cac datagram phi két ndi
(connectionless) c6 thé dugc sir dung trén cac
giao thirc truyén thong duya trén cac goi [6].
Céc linh kién dién to chinh dugc st dung
trong bang mach dién tor gdm: Cam bién bui,
cam bién nhiét do, d6 am, cim bién tia tur

ngoai, cam bién chat luong khong khi, b xtr
ly trung tim MCU, module Wifi, relay chap
hanh, man hinh LCD.

Cam bién bui 2,5 PM nhu hinh 3 san xuat boi
SHARP [7], dung dé nhan biét nf”)ng do6 bui
trong khong khi, nguyén ly hoat dong dua
trén LED phat hong ngoai tich hop, khi phat
hién bui trong ving lam viéc vao khién tia
hong ngoai bi khic xa va giam di cuong do
dan dén dién ap dau ra thay doi.

Hinh 3. Cam bién bui 2,5PM Sharp

Céc thong s6 ky thuat quan trong ctia Cam
bién bui 2,5 PM Sharp: Ngudn: 5 VDC; Dong
tiéu thyu: 10 mA; Ngo ra: analog véi ti 1€ 0,5
V ~ 0,1 mg/m3; Nhi¢t 46 hoat dong: - 40°C +
85°C; Khdi lugng: 60 g; Kich thudc: 3 cm x
4,4 cm.

Hinh 4 13 cam bién nhiét d6 va d6 4m DHT11
[8], st dung truyén thong dit lidu 1-wire, c6
dac tinh: Pién ap hoat dong: 3V + 5V; Dai
nhiét do do: 0°C + 50°C véi sai s6 1a + 2°C;
Dai d6 am do: 20% + 90% véi d6 chinh x4c 1a
+ 5%; Kich thudc: 15,5 mm x 12 mm x 5,5
mm; Tan s6 14y miu: 1 Hz.

Hinh 4. Cam bién nhiét d, dé am DHTI1
DHT11 gt va nhén dit li¢u véi mot day tin
hiéu DATA, voi chuan dir liéu truyén 1 day
nay, phai dam bao sao cho & ché d6 cho (idle)
DATA 6 muc cao, nén ddy DATA phai dugc
mic véi mot tré kéo bén ngoai (thuong 1a 4,7

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn

493


http://jst.tnu.edu.vn/

Nguyén Thanh Tung va Ptg

Tap chi KHOA HQC & CONG NGHE PHTN

225(06): 491 - 497

kQ). Dir liéu truyén vé cia DHT11 gom 40
bit dit liéu theo thir tu: 8 bit biéu thi phan
nguyén ciia dd am + 8 bit biéu thi phan thap
phan ciia d6 am + 8 bit biéu thi phan nguyén
ctia nhiét do + 8 bit biéu thi phan thap phan
cua nhiét do + 8 bit check sum.

Cam bién ML8511 ctia hang Lapis trong hinh
6 tich hop dé dang cong nghé SOI-CMOS
dung dé phat hién va nghién ctru chi so tia tir
ngoai trong méi trudng [9]. Cam bién tia UV
ML8511 nhan dién anh sang 280 - 390 nm
hiéu qua nhét, 1a vung cuc tim ctia UVB (tia
dbt) phd va hau hét cac UVA (tanning tia)
quang phd. Cam bién cho dau ra gia tri dién
ap analog dugc quan hé tuyén tinh véi cudong
d6 do UV (mW/cm2).

Hinh 5. Cam bién tia UV ML8511

Cam bién ML8511 c6 Pién ap cung cap: 3,3 +
5VDC; Tich hop bo khuéch dai ndi; Dong tiéu
thy thap 300 microA, dong nghi 0,1 microA.
MQI135 st dung d& kiém tra chat luong
khong khi trong méi truong [10]. Cam bién
c6 d6 nhay cao kha nang phan hdi nhanh, d6
nhay c6 thé diéu chinh dugc bang bién trd, co
thé phat hién cac khi NH3, NOx, Ancol,
Benzen, khoi, CO, CO2.

Hinh 6. Cam bién MQI135
Cam bién MQ135 nhu hinh 6 c6 dién ap
nguén: < 24VDC; Dién ap cua heater: S5V +
0,1 AC/DC; bién tro tai: 2kQ + 47kQ; Dién
tro cua heater: 33 Q + 5%; Cong suét tiéu thu:
it hon 800 mW; Kich thudc: 32 mm x 20 mm.

Hé théng st dung bo xir 1y trung tdm 1a Board
Arduino Uno R3 nhu hinh 7, dugc thiét ké
trén nén tang vi xtr Iy AVR Atmel 8 bit, hodc
ARM Atmel 32-bit mid nguon mo [11].
Arduino gém c¢6 phan cing mach dién tir co
thé 1ap trinh dugc va cong cu phat trién tich
hop IDE (Integrated Development
Environment) dung dé soan thao, bién dich
code va nap chuong cho board.

WADE $ .
INITALY A~
O

Rl
v ARDUINO
.

Hinh 7. Board xir Iy Arduino Uno R3

Node MCU phién ban nhu hinh 8 1a Module
truyén thong wifi, duoc phat trién dua trén
Chip ESP8266EX bén trong Module ESP-
12E, tich hop IC CP2102, giup giao tiép véi
may tinh thong qua Micro USB [12]. Nho tai
nguyén ma ngudn mé phong phu, module nay
hd trg phét trién theo nhiéu cach khac nhau
nhu 1énh Lua/ AT/ md ngudn MicroPython/
Arduino/ 10oT.

Hinh 8. Node MCU Wifi ESP8266

Node MCU ESP8266 tich hop cac tinh nang:
Dién ap hoat dong: 3,3 V + 5 V; S6 chan 1/O:
11; S6 chan Analog Input: 1 (dién ap vao toi
da 3,3 V); Bo nhd Flash: 4 MB; H trg bao
mat: WPA/WPA2; st dung giao thirc TCP/IP;
WiFi: 2,4 GHz hd trg chuan 802.11 b/g/n;
Kich thuéce: 48,26 mm x 25,4 mm.

Relay 1a mot cong tic dién tir c6 2 loai chinh
la thuong dong va thuong mo. Khi ¢6 tin higu
dién chay qua cudn day bén trong relay khién

494

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

Nguyén Thanh Tung va Ptg

Tap chi KHOA HQC & CONG NGHE PHTN

225(06): 491 - 497

cho cong tic dau ra chuyén trang thai tir dong
sang md& hoac ngugc lai.

Hinh 9. Module Relay 4 kénh

Mach chép hanh st dung Relay 4 Kénh 5V
nhu hinh 9 hoat dong tai dién ap SVDC, chiu
duge ngudn 250VAC 10A. Relay sir dung
transistor va IC cach ly quang gilp bao vé
mach diéu khién véi thiét bi dong luc.

LCD 12864 dung chip KS0108 & hinh 10 la
loai man hinh tinh thé 16ng nho dung dé hién
thi chit, s6 hodc hinh anh, c6 128 cot va 64
hang twong tmg c6 128x64=8192 cham (dot).
M&i chiam tng vé6i 1 bit dit liéu, va can 8192
bits hay 1024 bytes RAM dé chira dir licu
toan man hinh [13].

Hinh 10. Man hinh LCD 12864

Chip KS0108 chi c6 512 bytes RAM (4096
bits = 64x64) vi vay chi diéu khién hién thi
dugc 64 dong x 64 cot. Pé diéu khién toan
man LCD cén 2 chip KS0108, va s& tuong tu
2 LCD 64%64 ghép lai. LCD 12864 thuong c6
20 chan trong d6 c6 2 chan Anode va Cathode
ctia LED nén, 4 chan cung cip ngudn va 14
chan diéu khién va dir liéu. Dién 4p hoat
dong: 5VDC; Chuan giao tiép: Nbi tiép, song
song 4 bit, song song 8 bit; Kich thudc: 93 x
70 x 13,5 mm.

Céac cam bién giao tiép v6i Bo xur Iy trung
tdim qua I2C. Truyén thong giita trung tim

diéu khién v6i module wifi str dung chuan ndi
tiép UART (hay Serial). Node cam bién véi
server, giita server v&i cc thiét bji di dong,
web sir dung két ndi Internet thong qua cac
g6i dir lidu dugce dong goi theo chuan JSON.
Toan bd cac két ndi trong hé thong dugec mod
ta nhu hinh 11. Két qua thi cong phan cing
mach dién tir duge thé hién trong hinh 12 va
hinh 13.

Hinh 11. Truyén théng gitta cac bg phan chinh
trong hé thong

Hinh 12. Thiét bi phan citng mach dién tir

Hinh 13. San pham sau khi déng hép
2.3. Thiét ké phan mém
Toan bd chuong trinh didu khién cho MCU

duoc 1ap vo han theo thuat toan md ta nhu
hinh 14, thong qua cac budc:

- Budc 1: Bit dau chuong trinh diéu khién
can khai bao chi thi tién xir Iy gdm:
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+ Khai bao céc thu vién clia cac ngoai vi sir dung,
+ Dinh nghia céc bién, cai dit cac ket noi,
truyén thong.

+ Cai dat ngudng canh bao cho cac gia tri thu
duoc tir cam bién.

- Budc 2: Kiém tra cac két nbi:

+ Néu sai: Quay tro lai chuong trinh, thir lai
qué trinh truyén thong dir ligu.

+ Néu ding: Chuyén sang Budc 3.

- Buérc 3: Lién tuc doc cac dir li€u tir cam
bi7én va xu ly. Tinh toan gia tri twong tu quy
doi ra cac thang do.

- Budc 4: Giri céc thong s6 1én giao dién giam sat:
+ Hién thi gia tri tir cam bién lén LCD.

+ Gui dir liéu 1én Server.

- Budce 5: ’Né'u cac gia tri moi trudong thu dugce
tr cdm bi€n vuot qua ngudng ma:

+ Sai: Quay tré lai Budc 3.

+ Plng: Gui canh bao 18n Server, diéu khién
Relay tac dong, sau do quay lai Buoc 3.

Chat bao¢ia

Iwn X 19

Do dir figu tir

cde cim bicn

Y
G ede dag 6
10 gizo dién gidm sat

Prng

Thong sd
mdl truimg
viurgt nguimg?

- Cinds hido
- Relay tde ddmg

Hinh 14. Luu dé thudt todn cho MCU

3. Két qua thwe nghiém
Sau khi nhing thuat toan diéu khién cho
MCU va két ndi phan cimg, tién hanh chay
thir san phﬁm va thu duoc cac dir 1liéu nhu cac
hinh 15, hinh 16, hinh 17 va hinh 18.

Giam sat chat lrgng méi truomg théng qua

.
Webste Mshie Agp

Hinh 15. Todn bé san pham ciia hé thong

W& hinh LCD

-
B vy g o A
® Oy M W20

® T e

o PR 0 —

W G s 3308

® tabn moo
wew -

et Dew  Ges Man Tles Tee D Sew e | 1 | G e
WOD b Wi M GO0 bt B WIS BN T MO0 T G T S M S0

Hinh 16. Biéu do thoi gian thiec trén Web

@ Ndng o ou 57,00 ST
679,03 Muirsey

O Nt ay: 20,00

@ Tauv. 6000
.

® Dodmcit %00 s —4
A

O Cacmon monoide; 20.00

& ke s T

Hinh 17. Cdc chi s6 gidm sat trén Web

Alr quality

o

Hinh 18. Giao dién giam sat trén App Mobile
Trong pham vi trién khai thir nghiém san
pham ctia h¢ thdng con mot s6 han ché:

- V& sb luong cac node cam bién con it do do6 chi
¢6 thé do dac trén ving phét hién ciia cam bién.
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- Con nhiéu vuéng mic vé sai sb trong qua
trinh thu thap dir liéu do dac nhu: dung sai cua
cac cam bién, nhiéu do méi truong bén ngoai
va cac thanh phén bén trong mach dién tir.

- Truyén thong Internet sir dung Wifi nén s&
gip mot s6 van dé nhu chat lugng duong
truyén, bao mat kénh dan.

4. Két luan

Béng cach truyén théng qua Internet sir dung
giao thuc lop ung dung CoAP cuia IoT, cac dir
liéu vé moi truong gom: Nhiét do, do am,
néng dd bui min 2,5, muc bic xa tia to ngoai
UV, cudng d6 khi thai va chi s6 AQI (Air
Quality Index) duoc gui lién tuc tu dong theo
thoi gian thyc 1én Server. Trén giao dién nén
Web hoac ung dung dién thoai, quan tri vién
¢6 thé theo dbi gia tri hién tai hay su bién d6i
cua cac thong s6, nhan duge cic canh bao khi
qua ngudng cho phép. Cac gioi han an toan
cua khong khi cé thé duge cai dat dé dua ra
cac thong bao cu thé hoic diu khién tu dong
co cu chap hanh pht hop nhu bat may bom
nudc, bat quat, mai che. Lich sir ctia toan bd
qua trinh hoat dong ctia hé thong co thé dugc
xuét ra tép excel, thuan tién cho viéc phan
tich, téng hop hoac du doan.

Pé khic phuc cac gi6i han con ton tai va tng
dung vao thuc té thi can bd sung nhiéu node
cam bién & nhiéu vi tri, két ndi v6i nhau theo
mo hinh mang cam bién khong day véi chuan
Zigbee danh cho khong gian nho trong nha,
hodc trén dién rdng, ngoai trdi thi cac node
giao tiép voi nhau theo chuan Lora. Cac node
sau khi khir nhidu dau vao & céc cam bién,
can tinh toan, do dac, hiéu chinh dé tang do
chinh xac cho dir liéu. Tuy thudc vao khu vuc
trién khai ma Iya chon phwong thirc truyén
thong (qua mang c6 day, module sim két nbi
3G, 4G) va giao thirc truyén thong phu hop.

Trong thoi gian téi nhom tac gia s& tiép tuc
nghién ctru, cai tién cac giai phép, thir nghiém
va trién khai thyuc t& dé tién t6i chuyén giao
cong nghé va thuong mai héa san pham.
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