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Tom tat

O nhiém khong khi dang la thach thirc vé méi trwong va sirc khée cong dong lén
nhdt trén thé gigi hién nay. O nhiém khong khi ddn dén nhiing dnh hweng Xdu dén sirc
khde con ngueoi, khi hau va hé sinh thai. Khéng khi ngay cang bi 6 nhiém do phat thdi tir
cdng nghiép, phurong tién giao théng, v.v... Piéu nay ciing tao ra nhu cdu do hrong va
giam séat char lirong khong khi ngay cang thiét thuec. Viéc ing dung khoa hoc va cong
nghé vao viéc gidm sat méi truong dwoc phét trién manh mé, trong dé ¢6 cong nghé
thiét bi bay khong ngwoi 1ai. Bai bao nay sé trinh bay vé #ng dung thiét bi bay khdng
ngueoi 1ai dé giam sat mdi trieong trén khdng. Hé théng nay cho phép ghi nhdn di liéu
nhiér dg, dé am, mdt dé bui, chat lwong khéong khi va heu trit vao thé nhé SD. Hé thong
gt thir nghiém tai khu vuec trieong Bai hoc Thii Dau Mét va né da chirng minh rang
viéc giam sat co thé dwoc thiec hién tir xa. Nghién cizu ndy gop phan kiém soat chat
lirong méi trweong, gilp xay dung thanh phé xanh.

Tor khoa: chat lwong khong khi, gidm sdt méi truong, thiét bi bay khéng nguwoi 1ai
Abstract

AIR QUALITY MONITORING SYSTEM BY USING UNMANNED AERIAL
VEHICLE

Air pollution is the biggest environmental and public health challenge in the
world today. Air pollution leads to negative effects on human health, climate and
ecosystems. The air is increasingly polluted by emissions from industry, vehicles, etc.,
which creates an increasingly practical need for air quality measurement and
monitoring. The application of science and technology to environmental monitoring,
including drone technology has been strongly developed. This article will present the
drone application to the aerial environmental monitoring. This system allows to
record temperature, humidity, dust density, air quality data and store them on a SD
memory card. The system was tested at the Thu Dau Mot University area and proved
that the monitoring can be done remotely. This study contributes to environmental
quality control and helps to build green cities.
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1. Gigi thigu

O nhiém khong khi 1am cho moi ngudi phai tiép xtc véi cac hat min trong khong khi
bi 6 nhiém. Céac hat min nay thAm nhap sau vao phé)i va hé théng tim mach, gay ra cac bénh
dot quy, bénh tim, ung thu phoi, bénh phdi tic nghén man tinh va cac bénh nhiém tring
duong ho hap. Cac nganh cong nghiép, giao thong van tai va nha may nhiét dién chay than
cung voi viée st dung nhién liéu ran 14 cic ngudn chil yéu giy ra 6 nhiém khong khi. O
nhiém khéng khi tiép tuc gia ting véi téc do dang bao dong va anh hudng t6i cac nén kinh
t& va chat lugng cudc séng ciia con ngudi (Kampa va Castanas, 2008; WHO 2018).

O nhiém khong khi de doa stc khoe ciia ngudi dan & khip moi noi trén thé gisi.
Uéc tinh méi day nam 2018 cho thay rang 9/10 nguoi dan phai hit thd khong khi chira
ham luong céc chat gdy 6 nhiém cao. O nhiém khong khi ca & bén ngoai va trong nha
giy ra khoang 7 triéu ca tir vong hang nim trén toan ciu; chi tinh riéng khu vuc Tay
Thai Binh Duong, khoang 2,2 triéu ngudi tir vong mdi nam. O Viét Nam, khoang
60.000 ngudi chét méi nam c6 lién quan dén 6 nhiém khong khi (WHO, 2018).

C6 nhiéu vat chét 1ong hodc ran siéu nhé bay lo ling trong khong khi va gy anh
huong dén strc khoe con ngudi, dic biét anh huong dén hé ho hip (Wang va cong su,
2020; Cui va cong su, 2020).

D3 c6 nhidu nghién ciru thiét ké tmg dung UAV dé giam sat chat luong khong khi.
(Zheng va nnk., 2016) da trinh bay vé hé thong giam sat chat lugng khong khi dua theo
tiéu chuan IEEE/ISO/IEC 21451, ndng d¢6 CO, CO2, SO2 va NO2, dugc do bang cach
sir dung dién hoa va cam bién hong ngoai, két qua dugc luu trén dam may dién toan.
(Marinov va nnk., 2016) giam sat moi truong thong sé v6i cam bién va sir dung vi diéu
khién PIC18F87K22, hé théng cam bién duogc thiét 1ap & cac khu vuc khac nhau dé theo
doi thoi gian thyc, két qua duoc hién thi trén ban d6 thanh phd. (Beryozkina va Al-
Shakhs, 2020) trinh bay hé théng giam sat khi thai don gian hoa bang cach sir dung may
bay khong ngudi 1ai 1am cong cu mang, hé thong cung cép giai phap linh hoat, déng tin
cdy, than thién v6i ngudi dung va gia ré. (Zulkifli va nnk., 2020) da phat trién hé thong
giam sat chat luong khong khi sir dung cam bién MQ 135. Mahanteshaiah va nnk.
(2020) da g dung may bay khong ngudi 14i dé giam sat chi s6 cac bon, cac hat bui.

Truong tu nhu cac nghién ciru trude, bai bao ndy trinh bay gidm sat chét luong
khong khi bang thiét bi bay khong ngudi ldi. C6 cac cam bién DHT22, MQ-135,
GP2Y1010AUOF duoc gan trén thiét bi bay va truyén luu trir tin hiéu qua thé SD. Sau
do, dir liéu nay duoc xuit ra file Excel.

2. Co sé khoa hoc va phwong phap nghién ctru
2.1 Céc tiéu chi vé chdt lwpng khong khi

Céc tiéu chi vé chit luong khong khi duoc thé hién qua cac chi sb6 nhu: nhiét do,
d6 Am, mat do bui, v.v.
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Nhiét d6 moi trudng 1y tudng cho con ngudi 1a tir 25°C-28°C. Nhirng thay d6i
nhiét d6 méi truong dot ngdt s& anh hudng dén strc khoe con ngudi (Ghorani-Azam va
nnk., 2016; Kampa va Castanas, 2008).

D6 am la lwong hoi nudc c6 trong khong khi, hoi nuéc chinh 1a dang khi cua
nude va vo hinh véi mat nguoi. PO 4m 1a thudce do cho thiy duoc kha ning vé luong
mua hodc swong mu. D6 am cang cao thi viéc d6 mo hoéi 1am maét co thé cang kém
hi¢u qua (Venugopalan va nnk., 2008).

Bui 1a mot hdn hop phurc tap chita cac hat vo co va hiru co ¢ dang long hoic
rin bay lo limg trong khong khi; bao gdm sulfate, nitrat, amoniac, natri clorua,
cacbon den, bui khoang va nuéc. Bui hay hop chét cé trong bui dugc goi chung 1a
Particulate Matter — ky hiéu PM.

Bui min 1a bui c6 kich thudc nho va siéu nho cé trong khdng khi. Hién nay, c6
ba loai bui min ma chung ta can quan tam, d6 la:

* PM 10: Cac hat bui c6 kich thudc duong kinh tir 2.5 t&1 10pum.

* PM 2.5: Cac hat bui ¢6 kich thudc dudng kinh nhé hon hodc bang 2.5um.

* PM 1.0: 13 nhitng hat bui dang 10ong; hodc ran troéi ndi ngoai khong khi, co
duong kinh nho hon hoic bang 1 micromet (1um).

AQI (Air Quality Index) 1a mot chi sd bdo cao chat luong khong khi hang
ngay. Pay dugc coi 1a mot thudc do don gian hdéa mirc do 6 nhiém khong khi, cho
biét khong khi xung quanh ta 1a sach hay 6 nhiém, 6 nhiém dén mic d6 nao. Rui ro
dbi véi st khoe cong dong cang cao khi chi sé AQI cang 16n. Chi sé AQI tap trung
vao sy anh hudng t6i sic khoe nguoi dan c6 thé gip trong vong vai gio hodc vai
ngady sau khi hit thd khong khi 6 nhiém nhu bang 1.

Bdng 1. Thang do bui min PM2.5 (U.S. Embassy & Consulate in Vietnam, 2017)
Khoang giatri  Chat luong

AQI khong khi Anh hudng stc khoe Mau

0-50 Tt Khoéng anh huong dén sirc khoé Xanh
51-100 Trung binh Nh6m nhay cam nén han ché thoi gian ¢ bén ngoai Vang
101-200 Kém Nh6m nhay cam nén han ché thoi gian ¢ bén ngoai  Da cam
201-300 XAu Nhom nhay cam tranh ra ngoai. Nhiing nguoi khac P

han ché ¢ bén ngoai
Trén 300 Nguy hai Moi nguoi nén ¢ trong nha Nau

2.2. Thiét bi bay khéng ngwoi 14i (UAV)

May bay khong nguoi 1lai (UAV), con dugc goi la drone, dugc phén loai theo
nhiéu tiéu chi, trong d6 co 2 tiéu chi thong dung la dwa vao phuong phap nang (loai
khung may bay) va dya vao sé canh quat. (Zhang and Kovacs, 2012; Nowak va nnk.,
2019). Viéc lya chon loai UAV phu hop 14 rit quan trong trong viéc lap ké hoach
mot cudc khao sat nghién ctu, tuy vay, cac cam bién di cung may bay dong vai tro
quan trong trong viéc thuc hién du an.
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Hinh 1. Hinh dnh vé mét Quadcopter (DroneLab, n.d.)

2.3. Thiét ké hé thong thu thip dir liéu méi trwong bang UAV

2.3.1. Thiét ké phan ciing

He¢ thong thu thap dir lidéu mdi truong khong khi trén cao dugce thiét ké gdm c6 cac
khéi: khdi cam bién, khdi vi diéu khién, khdi ngudn va thé nhé SD. Cac bd phan nay
dugc gin trén thiét bi bay. Thiét bi bay dugc diéu khién tir xa bang song vo tuyén RF
(hinh 2).

Khdi cam bién gdm c6 cam bién MQ 135 dung dé phat hién benzen, alcohol, khoi
(Kumar Sai va nnk., 2019). Cam bién DHT 22 dung dé do d6 am, nhiét d6 méi truong voi
d6 chinh xac cao, cam bién co chat luong tot, do bén va do on dinh cao (Hassan va nnk.,
2020). Cam bién GP2Y1010AUOF dung dé do mat d6 bui trong khong khi (Jha, 2020).

Cac dit liéu thu dugc tr cam bién dugc xuét vé vi diéu khién Arduino R3
(Ghosh, Roy va Dhar, 2018) va luu trir vao thé nhd SD (Mahzan va nnk., 2013). Sau
khi may bay bay 1én khong, cac dir li¢u duoc ghi vao thé, sau do dir li¢u nay dugc
xudt 1én mdy tinh va m¢ bang phan mém Excel. Cac dir liéu vé chit luong méi truong
khong khi dugc truy xut thanh timg cot.

Hé théng duoc cung cap bai ngudn pin thong qua mach ha ap LM2596 (Kumar
va nnk., 2013).

[ MQ 135 ][ DHT 22 ][GPZY'IO‘IOAUDF] < Drone

T i & _ ) —

——( Arduino ] [/ b

2

LM 2596 |RF

BATTERY

Hé théng vi diéu khién véa cdm bién gdn trén drone
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Hinh 2. Hé thang thu thap diz liéu bang drone

Hinh anh cua Arduino Uno R3 dugc mo ta nhu hinh 3

Hinh 3. Arduino UNO R3
Bing 2. Cic théng sé Arduino UNO R3

Thong so Gia tri

Vi diéu khién ATmega328 ho 8bit

DPién ap hoat dong 5V DC (chi dugc cap qua cong USB)
Tén sb hoat dong 16 MHz

Dong tiéu thu khoang 30mA

bién ap vao khuyén dung 7-12vV DC

Dbién ap vao gidi han 6-20Vv DC

S6 chan Digital I/O 14 (6 chan hardware PWM)

S6 chan Analog 6 (46 phan giai 10bit)

Dong t6i da trén mdi chan I/O 30 mA

Dong ra tdi da (5V) 500 mA

Dong ra tdi da (3.3V) 50 mA

B0 nho flash 32 KB (ATmega328) voi 0.5KB dung boi bootloader
SRAM 2 KB (ATmega328)

EEPROM 1 KB (ATmega328)

2.3.2. Thiét ké phan mém
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(""Be—gm"“’”> dir liéu duoc thuc hién theo luu d6 chuong trinh

I S dugc mo ta nhu hinh 4. Khi khoi dong chuwong trinh
(6e nouen eno ne mene |- thu thap dir liéu, ng116n dién 5V s€ cung cép cho vi
diéu khién va cac cam bién. Hé thong kiém tra thé
nhé SD di sin sang luu dit liéu chua, néu di duoc
lap dat thi cac dir lidu tir cam bién s& chuyén vé vi
diéu khién va vi diéu khién xuat dit liéu sang thé

Ki&Em tra
IS gdn thé NMhS

[ Poc diolieu ti ocdam bién j

]

( Deiay 10s ) nhé. Sau thoi gian 10s thi cac cam bién xuét dir liéu
|: Shi g Iiéulvdlo theé Nha m(f)t lﬁn, thoi glan néy co thé thiét lﬁp khac nhau tfly
( xuarao ,iléu E— muc dich cta t1‘1:ng du an. Sau khi mé}/ bay ha cénh,
J thé nhé duge gan vao may tinh 13 xuat dit liéu sang
= D file Excel nhanh chong.
Hinh 4. Luu do gidgi thudt chirong
trinh

Phan mém ctia h¢ théng thu thap
3. Két qua va thir nghiém
3.1 Két qud thi cong
Két qua thi cong hé théng gidm sat chét lugng khong khi dugc mo ta nhu hinh 5.

Hinh 5. Hé thong gidm sdat méi trirong khdng khi ing dung drone va bay thi nghiém

Hinh 6 md ta cac thiét bi cam bién, vi diéu khién Arduino va nguén dugc dat trén
thiét bi bay.
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Hinh 6. C4c thiét bi diroc gan trén thiét bj bay
3.2. Két qud théz nghiém

Hé théng duoc thir nghiém tai truong Pai hoc Thu Dau Mot ngay 05/05/2021
ngay 06/05/2021, két qua duoc trinh bay nhu bang 3, 4.

Bdng 3. Két qud thiz nghiém vao lic 8 gio sang ngay 05/05/2021

Thoi gian Nhiét do Do am  Chét luong khong khi Mat d6 bui
08:00:00 31.50*C 69.80% 0.33ppm 0.10pm
08:00:10 31.50*C 69.70% 0.33ppm 0.10pm
08:00:20 31.50*C 69.60% 0.29ppm 0.10pm
08:00:30 31.60*C 69.60% 0.26ppm 0.10pm
08:00:40 31.60*C 69.60% 0.23ppm 0.10pm
08:00:50 31.60*C 69.60% 0.22ppm 0.10pm
08:01:00 31.60*C 69.60% 0.20ppm 0.10pm
08:01:10 31.70*C 69.70% 0.18ppm 0.10pm
08:01:20 31.60*C 69.70% 0.16ppm 0.10pm
08:01:30 31.70*C 69.70% 0.14ppm 0.10pm
08:01:40 31.70*C 69.80% 0.13ppm 0.10um
08:01:50 31.80*C 69.80% 0.11ppm 0.10pum
08:02:00 31.80*C 69.60% 0.10ppm 0.10um
08:02:10 31.70*C 69.60% 0.09ppm 0.10um
08:02:20 31.80*C 69.80% 0.08ppm 0.10pum
08:02:30 31.90*C 69.80% 0.07ppm 0.10pm
08:02:40 31.90*C 69.50% 0.06ppm 0.11pm
08:02:50 31.80*C 69.00% 0.06ppm 0.10pm
08:03:00 31.90*C 68.90% 0.05ppm 0.10pm
Bing 4. Két qua thir nghiém vao hic 16h00 gio chiéu ngay 06/05/2021
Thoi gian Nhiét do Do am  Chét luong khdng khi Mat d6 bui
16:00:00 33.60*C 65.10% 4.76ppm 0.10pum
16:00:10 33.50*C 66.10% 102.18ppm 0.10um
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16:00:20 33.50*C 66.70% 28.47ppm 0.10um
16:00:30 33.50*C 68.60% 4.97ppm 0.10pm
16:00:40 33.50*C 71.30% 2.44ppm 0.10pm
16:00:50 33.80*C 66.20% 1.91ppm 0.10pum
16:01:00 34.20*C 66.00% 1.60ppm 0.10um
16:01:10 34.40*C 65.90% 1.35ppm 0.10pm
16:01:20 34.60*C 65.50% 1.26ppm 0.10pum
16:01:30 34.80*C 65.40% 1.03ppm 0.10um
16:01:40 34.90*C 65.10% 1.13ppm 0.10um
16:01:50 35.10*C 64.60% 1.00ppm 0.10pum
16:02:00 35.20*C 65.70% 0.86ppm 0.10pum
16:02:10 35.40*C 64.20% 1.08ppm 0.10um
16:02:20 35.50*C 63.40% 0.93ppm 0.10um
16:02:30 35.60*C 64.10% 0.93ppm 0.11pm
16:02:40 35.80*C 64.10% 0.80ppm 0.11pum
16:02:50 35.90*C 62.70% 0.76ppm 0.10um
16:03:00 36.00*C 62.80% 0.61ppm 0.12um
4. Ket luan

Hé thong giam sat chat lugng khéng khi ung dung thiét bi bay khong nguoi lai
(UAV) da duoc thuc hién hoat dong 6n dinh, c6 kha ning do cac thong sb co ban vé
chat luong khong khi & khu vuc thanh phd. Hé thdng hoat dong linh hoat, c6 thé do
dugc cac diém c6 khoang khéng va téc do gié thap. Hé thong dugc thir nghiém tai
truong Pai hoc Thu Dau Mot cho két qua hoat dong 6n dinh; s6 liéu do duoc cho thiy
khong khi trén khong tai truong dat muc trong lanh, tt cho stc khoe.

Trong tuong lai, hé thong can duoc cai tién véi nhidu cam bién hon, ciing nhu co
kha nang truy xuét dit liéu thoi gian thyc.

Nghién ciru nay dong gop trong viéc kiém soat chat lugng khong khi, giap dam
bao mai truong séng cho cac khu vuc dan cu.
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