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XAY DUNG TRAM QUAN TRAC KHi TUGNG

BUILDING A METEOROLOGICAL MONITORING STATION

TOM TAT

Ngay nay, cling véi su phat trién nhanh chéng khong ngimng ciia khoa hoc
¢ong nghé va ky thuat thi tinh trang moi trudng bi 6 nhiém, dac biét la moi
truong khong khi thai gian gan day < lugng bui trong khdng khi ngay cang
cao anh hudng khong nhd dén stic khde con nguoi va la mt trong nhiing tac
nhan chinh gdy ra cac bénh vé dudng ho hap hién nay. Nghién ctu xay dung
mot hé thng quan trac chdt lugng khong khi trong moi truong thuc té, vdi
muc dich gidm sat chat lugng khong khi va canh bao nguoi dan khi tinh trang
khong khi 6 nhiém.

Tir khéa: Mai truong khdng khi, hé théng quan trdc, chdt lugng khdng khi.

ABSTRACT

Today, along with the rapid development of science, technology and
technique, there is a polluted environment, especially the air environment,
which has recently had dust in the air. It has a significant impact on human
health and is one of the main causes of respiratory diseases today. The paper
presents to build an air quality monitoring system in the actual environment,
with the purpose of monitoring air quality and alerting people when the air
condition is polluted.
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1. GIGI THIEU

Trong nhiing ndm qua, v&i xu thé déi mdi va hdi nhap,
Viét Nam da tao dugc nhitng budc dét pha méi cho qua
trinh phat trién, vugt qua tac déng clia suy thodi toan cau
va duy tri ty lé tang trudng kinh té€ hang nam véi muc binh
quan 5,7%/nam. Tuy nhién, nudc ta van dang phai d6i mat
vGi rat nhiéu thach thuc, trong d6 cé van dé 6 nhiém méi
truong khong khi (MTKK) dac biét la van dé 6 nhiém méi
truong khong khi do khéi bui trong d6 c6 mot tac nhan cuc
ki nguy hiém la bui 2,5PM va 1,0PM gay anh hudng nghiém
trong téi sutic khoe con nguai va la nguyén nhan chinh lam
gia tdng s6 ca mac cac bénh vé dudng hé hap hién nay .
2. TONG QUAN VE TRAM QUAN TRAC KHi TUONG
2.1. Khai niém

Tram quan tréc khéng khi 1a mét t6 hgp may méc, hé
thong thiét bi c6 kha nang do dac, phan tich chat lugng
thanh phan moi truong khong khi xung quanh tu dong,

Nguyén Vian Dat"’, Nguyén Duc Nam',
Phung Quang Huy', Nguyén Tuin Anh?

lién tuc va truyén truc ti€p di liéu vé trung tam quan ly,
phuc vu cong tac quan ly nha nudc vé bao vé moi trudng.

Mot hé théng quan trdc bao gobm cac node cam bién,
lam nhiém vu ldy mau dir liéu, truyén di liéu vé tram trung
tam, di liéu dugc xar ly va luu trir bang nhiéu phuong thiic
nhu giam sat trén server, luu trir trén cloud, phan mém dién
thoai, mdy tinh .

Hinh 1. M hinh ctia mgt tram quan trac khi tugng
2.2. Cach van hanh hé théng

Cac thiét bi quan trac bao gém cam bién (sensor), may
lay mau, thiét bi phan tich (analyzer) sé do ludng va phan
tich nhiing chi tiéu vé moéi trudng khéng khi xung quanh.
K&t qué do va phan tich sé dugc chuyén thanh dit liéu, sau
d6 dugc thu thap béi bé thu thap di liéu (datalogger). Cac
dir lieu nay dugc truyén vé tram diéu khién (tram Trung
tam) dat tai trung tam quan trdc va dong thai dugc truyén
vé tram giam st va diéu khién trung tam
2.3. Cac tham sé danh gia

Cac thoéng s6 co ban thudng dugc lua chon dé danh gia
chat lugng méi trudng khéng khi xung quanh la: luu huynh
dioxit (SO,), nito dioxit (NO,), nito oxit (NO,), cacbon
monoxit (CO), ozon (03), téng bui Ia Iting (TSP), bui ¢é kich
thudc nho han hoac bang 10um (PM10), bui ¢é kich thudc
nho hon hodc bang 2,5um (PM2,5); chi bui (Pb) va cac kim
loai nang khac.
2.4 Ung dung ctia tram quan trac khi tugng trong thuc
té

Giam sat, phat hién cac nguén xa khi thai gay 6 nhiém
moi truong khong khi trong khu vuc. Du bdo, canh bdo cac
yéu t6 gay anh hudng xau dén moi trudng song suic khoe
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clia ngudi dan. Tao su tin tudng cla ngudi dan vao chat
lugng méi trudng s6ng xung quanh, gop phan xay dung d6
thi thong minh trong tuong lai.
3. TRUYEN THONG KHONG DAY VA CONG NGHE LORA
3.1. TruyEn thong khong day

Truyén thong khong day la ky thuat gli va nhan tin hiéu
qua khéng gian. Tin hiéu dugc truyén di bang séng dién tu
(electromagnetic wave). Nhilng séng d6 nam trong phé
dién tu (electromagnetic spectrum). Anh sdng ma mét
thudng thay dugc la mot phan nhé trong phé dién tir. Séng
radio, tia X, tia hong ngoai (infrared) va tia cuc tim
(ultraviolet) déu la séng dién tu.

3.2. Céng nghé truyén théng Lora

gamma ray ultraviolet Infrared radio
Xeray “isible microwave
mix
shorter wavelength lenger wavelength
higher fraq - g [ovwer frequency
higher energy lower energy
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Hinh 2. Truyén thong khdng day phan chia theo d9 dai song dung

LoRa la viét tat cia Long Range Radio dugc nghién ciu
va phét trién bai Cycleo va sau nay dugc mua lai béi cong
ty Semtech ndm 2012. V&i cong nghé nay, ching ta c6 thé
truyén dir liéu vGi khodng céch Ién hang km ma khong can
cac mach khuécth dai cong suat; tir dé giup tiét kiém nang
lugng tiéu thu khi truyén/nhan di liéu. Do d6, LoRa c6 thé
dugc ap dung rong rai trong cac ung dung thu thap di liéu
nhu sensor network trong d6 cac sensor node cé thé gui
gia tri do dac vé trung tdm cach xa hang km va cé thé hoat
dong vdi battery trong thai gian dai trudc khi can thay pin.

Bang 1. So sanh Lora vi cac cong nghé truyén khdng déy hién nay

(mg/m?3). Dt liéu sau d6 dugc ma hoa dang chubi va gui vé
tram trung gian, tram trung gian nay giéng nhu mét tram
I3p chuyén tiép di liéu vé tram gdc. Tai tram géc d liéu
thu dugc dugc xu ly va hién thi trén man hinh LCD, gidm sat
trén phan mém may tinh Window va day [én web server.
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Hinh 3. S d6 khi hé thong

DHT11

PM2.5

Thongsé | Bluetooth
Thiét bi ddu 255
cudi toi da
Dong tiéu
thu dinh
Ving phd 10m
song
Toc do bit 1Mbps
Cong nghé | FHSS (Frequency
diéuché | Hopping Spread
Spectrum)

ZigBee Wifi
Han 64000

Lora
10000

Phu thudc vao so
dia chiIP
100mA

30mA 30mA 28mA

10-100m 100m 3-15km

250kpbs
DSSS (Direct
Spread
Spectrum
Sequence)

11Mbps va 55Mbps

OFDM (Orthogonal
Frequency Division
Multiplexing)

5,5kbps
Chirp
spread
spectrum
(CS9)
Tu nhing so sanh trén cho thay Lora la mot cong nghé
thich hgp st dung trong truyén thong khong day tam xa.
4. THIET KE MACH PIEN, HE THONG
4.1. Thiét ké mach dién
Hai mach node st dung arduino Nano doc dr liéu tu
cdm bién nhiét do6, dd &m DHT11 va gia tri nbng do bui
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Hinh 5. So d6 nguyén ly mach gateway

4.2. Két qua

Hé théng dugc xay dung thanh céng va truyén nhan di

liéu tét.
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Hinh 7. Mach gateway thuc té

Hinh 8. Mach gateway nhan di liéu
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Hinh 9. Dit liéu thu dugc hién thi trén server
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Hinh 10. Giao dién phan mém gian sat di liéu

Hai mach node st dung MCU arduino nano dé ddm bao
yéu cau thiét ké nho gon, giao ti€p SPI véi lora Ra01, node
st dung hai cdm bién chinh d6 1a cdm bién nhiét do, d6 &m
khong khi DHT11 va cdm bién bui PM2.5, arduino doc gia
tri tir hai cdm bién qua chan digital D3 va chan analog A6,
dir liéu dugc ma hoa dang chudi va gui vé mach gateway.
5. KET LUAN

Nhom nghién ctu da thiét k&, ché tao thanh céng thiét
bi quan sat chat lugng khéng khi sit dung truyén théng
céng nghé khéng day LoRa mai cho hé théng. Céng nghé
nay dugc phat trién dé hia hen sé mang lai nhiéu hiéu qua
hiéu ndng hon so v&i cdc mang khong day dién réng cong
suat thdp LPWAN truéc kia. C6 thé thdy, vai viéc sit dung
céng nghé khéng day LoRa vao loT hia hen moét hé théng
céng suat thap nhung van truyén dugc véi khoang cach xa.
Tuy nhién, LoRa la mdt mang con kha mdi, nén céc yéu cau
vé bdo mat va QoS chua dugc hoan thién.

Trong thai gian t&i, nhém nghién clu sé tap trung thiét
ké mang LoRa tu thich nghi dé t6i uu hiéu suat, khi moi
trudng thay déi, c6 thé t6t hon hay xau hon, théng s6 cla
mang LoRa nhu SF hay BW c6 thé tu dong thay ddi dé
khoadng cach truyén va ty 1& mat goi dit liéu c6 thé duoc téi
Uu, ngoai ra c6 thé tich hgp thém GPS dé c6 thé biét dugc
vi tri cdc node.
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