Nghién cizu - Ung dung

NGHIEN CUU UNG DUNG KET HQP CONG NGHE VIEN THAM
VA THUAT TOAN HQC MAY MULTIPLE LINEAR REGRESSION
TRONG THANH LAP BAN PO PHAT THAI BUI MIN PM;s

VU NGOQC PHAN®, PHAM MINH HAI®
WPgi hoc Tai Nguyén va Moéi Trieong Ha Noi
@Vign Khoa hoc Po dac va Ban do

Tom tt:

O nhiém méi truong khodng khi gay ra rat nhiéu hdu qud cho con nguwoi. Chling 1 tac nhan gay
nén cai chét cho hang triéu nguoi méi niam. Theo WHO, 6 nhiém méi trrong khdng khi gay ra 7 triéu
ca tir vong mai ndm, trong d6 Chau A - Théi Binh Dwong chiém khodng 4 triéu ca. Trong dé, 6 nhiém
bui min PMg chinh Ia thi pham gay ra nhiéu ca tiz vong nhat. Muc tiéu bai bao nay 1a phét trién gidi
phép thanh lgp ban do phét thai bui min PMzs 1ing dung két hop cong nghé vién tham va thugt toan
hoc may Multiple Linear Regression. PMzs & nhitng hat bui li ti ¢ trong khong khi kich thudce duwong
kinh nhé hon hodc bang 2.5 pm. Logi bui ndy hinh thanh tir cac chdt nhw Carbon monoxide (CO),
Sunphua diéxit (SO2), Nito dioxit (NO2) va cac hop chat kim logi khdc, lo limg trong khong khi. Viéc
tinh todn PMa5 trong méi quan hé tuyén tinh gizza bién phy thugc PMas va cac bién déc ldp CO, SO;,
NO;... (bién dir dodn) dwa trén thugt toan hoc mdy Multiple Linear Regression ¢6 co sé khoa hoc va
thuec tién cao. Két qua thuc hién ciia nghién cizu ndy cung cap gigi phap thanh ldp ban do phét thai
bui min PM,s mang tinh tu dong héa cao duwa vao sé liéu vién tham va cac thong so quan trac khdng
khi miz dat.

1. Mé dau

Hién nay, cong tac quan tric moi trudng
khong khi tai cac Tinh dugc thuc hi¢n tai cac
tram quan tric moi truong khong khi thudc
cac Chi Cuc bao v€ moi truong hay Trung tam
Quan tric Tai nguyén va Moi truong, So Tai

phuong chua nhiéu, chua theo kip duoc véi
tinh trang 6 nhiém moi truong dudi tic dong
qué trinh d6 thi héa nhanh va manh nhu hién
nay. Thanh phd Ha Noi hién ¢6 11 tram quan
trac moi truong ty dong, thanh phé HO Chi
Minh ¢6 9 tram, Bic Ninh ¢6 16 tram.v.v. Vi

Nguyén va Méi Truong cac Tinh, Thanh phd
truc thudc Trung wong. Tram quan trac cung
cip céac chi sé nhu: SO2, NO2, NOy, CO, Os,
PM2s, PM4, PMao... va cac chi s6 khi tugng
nhu nhiét 6, 46 am, tbc d6 va hudng gid. Pay
la co co s& danh gia nhanh ciing nhu theo doi
dién bién chat lugng moi truong. Tuy nhién,
do han ché vé nguédn luc, sé lugng cac tram
quan tric moi truong ty dong tai cac dia

) lugng han ché tram quan tric khong khi tu
dong, viéc ndi suy chi s6 moi trudng khong
khi cho khu vuc rong 16n cho toan thanh phd
hay Tinh thuong c6 6 chinh xac chua cao. Do
do, mot gidi phap khoa hoc cong nghé gop
phan nang cao d¢ chinh xac ciia cac ban do
chat luong mdi trudng khong khi ¢é tinh thoi
su va cap thiét cao.
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Trong pham vi bai bdo nay, nhém tac gia
gidi thiéu giai phéap thanh lap ban db phaét thai
bui min PM2s tng dung két hop céng nghé
vién tham va thuat todn hoc may Multiple
Linear Regression. PMz s la nhirng hat bui li ti
c6 trong khong khi kich thudc duong kinh
nhé hon hodc bang 2.5 pum. Viéc tinh toan
PMas trong mdi quan hé tuyén tinh giita bién
phu thugc PM2s va bién doc 1ap CO, SOz, NO;
... (bién dur doan) duya trén thuat todn hoc may
Multiple Linear Regression c6 co s& khoa hoc
va thyc tién cao.

2. Khu vuc thuc hién va dix liéu diu vao

2.1. Khu vuc thuc hién

Bac Ninh la tinh c6 dién tich nho nhat ca
nudc, nam cach trung tam Thanh phb Ha Noi
30 km Vvé phia dong bac. Véi vi tri nam trong
Vuing tha 6 Ha Noi, vang kinh té trong diém
Bic Bo, thudc ving Bong biang séng Hong,
Bic Ninh c6 nhiéu diéu kién thuan loi trong
phat trién kinh té. Tinh c6 dién tich la 822,71
km2 va s6 dan 1a 1.488.250 ngudi. Tinh 6 dia
hinh khéng hoan toan 1a déng bang ma xen k&
1a cac ddi thap co6 hudng déc chi yéu tir Bac
xuéng Nam va tir Tay sang Pong, dugc thé
hién qua cac dong chay bé mat d6 vé séng
Pudng va song Thai Binh. Ving dong bang
thudng co d6 cao phé bién tir 3-7 m, dia hinh
trung du (thi x& Qué V& va huyén Tién Du) c6
mot s6 dai d6i thap do cao khdng quéa 200 m.

BAN DO HANH CHINH TiNH BAC NINH

Hinh 1: Ban do hanh chinh Tinh Bac Ninh

2.2. Di# ligu dau vao

a. Anh vé tinh Landsat OLI8

Nhém nghién cuiu thir nghiém dit liéu anh
v¢ tinh Landsat OLI8 chyp ngay 01/11/2022
tai Tinh Bic Ninh c6 d6 phan giai mat dat 13
30m. Dir liéu duoc tai mién phi tir website:
https://earthexplorer.usgs.gov/. Anh vé tinh
trong dé tai c6 do phu may nho hon 10%, va
dugc hiéu chinh bic xa va khi quyén bang
cong cu ATCOR (Atmospheric correction)
trong phan mém PCl Geomatic 2018. Anh
dugc sir dung hé toa do6 WGS84 va hé quy
chiéu UTM m(i 48.

b. Déz liéu quan trac mér dat

Nhom nghién ctru da stir dung dix liéu quan
tric mat dat tai 7 tram quan tric tu ché tao va
16 tram quan tric méi trudng ty dong cua
Trung tdm Quan tric Tai nguyén va Moi
truong, S¢ Tai Nguyén va Moi Truong Tinh
Bic NinhMbi ban ghi trong tap dir liéu chia
cac cot: Nox, SOo, Oz, PM1g, PM2s, CO, 4p
suit, nhiét do, huéng gid.v.v. Thoi gian lay
mau c&ch nhau trung binh khoang 1 gi¢ déng
ho. Tuy nhién, tap dit liéu ton tai mot sé ban
ghi ¢6 gi4 tri rong va bi nhiéu. Biéu d6 phan
bé cac gia tri cua thudc tinh (cac cot) dugc md
ta trong Hinh 2.

BAN DO V| TRI CAC DIEM QUAN TRAC

Hinh 2: So do Vi tri cdc diém quan trac
Bai dit liéu duoc thu thap duoc ldy mau
cach nhau 1 gio dong hd, tuy nhién do thoi
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gian chup anh Landsat vao 10h sdng nén nhém
nghién cau lay 1 gia tri/ngay tinh trung binh
céc chi sb trén céc ban ghi tir 6 dén 12 gio. Két
qua thu dugc 11.000 ban ghi vé céc chi sb
khong khi. Tiép theo, chling tdi thyuc hién tién
xt ly, trich rGt va chuan héa dit liéu nay. Dé
thuc hién qué trinh huan luyén va danh gia,
cac ban ghi duoc lay ngau nhién va chia thanh
2 tap: tap huan luyén (training set) chiém 75%
dir liéu ban dau va 25% dix liéu con lai 13 tap
kiém tra (test set).

Tram quan tric mat dat (nhiét do,
d6 am, PMzs, PM1o, NO, O5.....)

\!

Hiéu chinh tin hiéu thu

\!

Loc dix liéu

3. Co sé khoa hoc két hep cong nghé
vién tham va thuat toan hec may Multiple
Linear Regression trong thanh lap ban dé
phat thai bui min PM2s

3.1. Quy trinh cong nghé két hep cong
nghg vién tham va thugt toan hec may
Multiple Linear Regression trong thanh ldp
bdn dé phét thdi bui min PM2s

Sau khi thu thap dit liéu vé cac chi sé quan
tric moi truong, nhém nghién cau tién hanh
xay dung Quy trinh cng nghé két hop cong
nghé vién tham va thuat toan hoc may
Multiple Linear Regression trong thanh lap
ban do phéat thai bui min PMz2s (Hinh 2).

Dit ligu vién tham da thoi gian
(Sentinel, Landsat 8 OLI)

v

Hiéu chinh hinh hoc

Hiéu chinh birc xa phd

V

Tinh AOT

|

Thuat todn hoc may Multiple Linear Regression

Ban db chit luong moéi truong khdng khi

Hinh 3: Quy trinh cong nghé két hop céng nghé vién tham va thugt toan hoc may Multiple
Linear Regression trong thanh Idp bdn dé phét thdi bui min PMzs

3.2. Tién xa ly anh Landsat 8OLI

Viéc tién xir Iy anh dugc tién hanh bang
cach chuyén cac gia tri s6 (DN - Digital
Nember) sang gié tri buéc xa phd hoic phan
xa phd. C6 nhiéu muc hiéu chinh bic xa. au
tién chuyén d6i DN thanh gié tri bic xa tai dau
thu, thr hai 1a chuyén ddi buc xa phé tai dau
thu vé birc xa phd & bé mat trai dat, cudi cuing
tién hanh hiéu chinh khi quyén anh dé loai bo

anh huong cua diéu kién khi quyén dén chat
luong anh.

Chuyén doi DN sang gia tri birc Xa phé tai
dinh khi quyén (TOA):

Dir liéu anh Landsat 8 OLI dwoc chuyén
d6i sang dit liéu birc xa phd dinh khi quyén [4]
st dung cong thirc sau:

L, =M_*Q, +A 1)
Trong do:
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L, - Buc xa phd dinh khi quyén
(Watts/(m? * srad * pm)

ML - Hé sb thay dbi ty 1& btc xa cua kénh
anh theo tinh chét da boi, duogc lay trong tép
dir liu metadata
(RADIANCE MULT BAND x, trong dé x
la kénh anh)

AL - Hé s6 thay ddi ty 1& btc xa cua kénh
anh theo tinh chat cong don, duoc lay trong
tep dor liu metadata
(RADIANCE _ADD BAND x, trong do6 x la
kénh anh)

Qcal - Luong tir héa va hiéu chuan tiéu
chuan gié tri s6 cua kénh anh (DN)

Dit liéu c&c kénh anh Landsat 8 OLI chuyén
d6i thanh phan xa tai dinh khi quyén TOA bang
céch sir dung hé sé phan xa hdi quy dugc cung
cap trong tép dir liéu matadata (tép tin MTL).
Phuong trinh sau ddy duoc sir dung dé chuyén
doi céc gia tri DN sang phan xa TOA dbi véi di
liéu Landsat 8 OLI [4] nhu sau:

pA =M, *Q, +A, @)

Trong do:

p\' - TOA Phan xa tai dinh khi quyén,
chua hiéu chinh goc toi

Mp - Hé sb thay d6i ty 1& phan xa cua
kénh anh

Ap - Hé s thay d6i ty 1¢ phan xa ctia kénh
anh theo tinh chat cong don, duoc lay trong
tép dir liéu metadata

Qcal - Lugng tir héa va hiéu chuan tiéu
chuan gié tri s6 cua kénh anh (DN)

TOA phan xa dinh khi quyén khi hiéu
chinh goc téi mat troi:

pr___ Pt @3)

p/,i: =—
cos(d,) sin(by)

Trong do:

p) - TOA Phan xa tai dinh khi quyén

Ose - Goc toi
(SUN_ELEVATION).

0sz - Goc thién dinh mat troi; Osz = 90° - Ose

3.3. Loc dir ligu bang phwong phdp
Pearson Correlation

mat troi

Nhom nghién cau tién hanh loai bo céac
ban ghi nhiéu, bi khuyét, mang gia trji nam
ngoai mién cho phép vi du nhu: khong c6 gia
tri hay -9999. Qua khao sét, cac yéu t6 vé khi
tugng nhu: lvong mua, do am, nhiét o duogc
nhom nghién cau giir lai boi cac chi s6 nay
phan anh vé diéu kién thoi tiét va méi truong.
Chung ciing 1a nhan t6 quan trong trong du
béo 6 nhidm bui PMys Tiép theo nhém nghién
ctru da hé sb twong quan theo phwong phap
Pearson va biéu d6 heatmap dé loai bo nhiing
chi s6 khong can thiét trong viéc tinh toan ham
lugng bui PM2s. C6 mot vai kiéu tinh hé s6
tuong quan nhu Pearson, Kendall, hay
Spearman nhung phuong phap pho bién nhat
la Pearson correlation (r). Phuong phap nay do
ludng d6 manh va hudng cia mdi quan hé
tuyén tinh gitra hai bién, khong thé 4p dung
cho hai bién khdng c6 méi quan hé tuyén tinh
va ciing khong thé phan biét dugc bién doc lap
va bién phu thudc. Hé s twong quan theo
phuong phap Pearson Correlation duoc biéu
thi theo cong thurc dudi day:

Py = Cov(x,Yy) ()
0,0,

Trong do:

pxy: Hé sb twong quan Pearson

Cov(x,y): Hiép phuong sai ctia bién x vay

ox: Do léch chuan cua bién x

oy: Do léch chuan caa bién'y

Heatmap 1a biéu d6 st dung cuong do
mau sic dé thé hién do 1on cua gia tri. Khi do
c4c gia tri 16n s& duoc 1am ndi bat bang céc
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ving mau c¢6 cuong do anh sang manh va cac
gia tri nho hon s& duoc thé hién bang cac manh
mau nhat hon. Nhirng ving c6 trong s6 16n
thudng duoc thé hién 13 mau do, nhitng ving
c6 trong s6 nho hon s& ¢6 sic do nhiét giam
dan tir cam - vang - xanh 14 dén xanh da troi.
Qua d6, chung ta s& phan biét duoc nhiing yéu
t6 cd trong sb 16n trong mdi trong quan véi
cac yéu t6 khac dang sir dung dé thong ké. Tur
d6 quyét dinh duoc viéc sir dung yéu t6 nao
trong toan bd cac yéu té dang sir dung dé so
sanh. Nhom thuc hién dé tai st dung ham
Correlation trong thu vién cia ngon ngir 1ap
trinh python trong tinh toan biéu dién hé sé
tuong quan cac chi s6 khong khi.

Nhin vao hinh 4, ching ta c6 thé thiy su
tuong quan cia PM2s vai CO va NO2 cao (0.98
va0.93), trong khi su twrong quan véi SOy, &p suat
khi quyén, anh séng thap hon (0.043, 0.83, 0.83).
Do d6, bon chi sb SO, ap suat khi quyén, anh
sang, gié dugc loai bo trong md hinh tinh ham
luong bui PM25 sau nay.
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Hinh 4: Méi twong quan cua bién déc lap va
phu thugc trén biéu do Heatm?ap

3.4. by day quang hoc khi quyen AOT

Do day quang hoc khi quyén (AOT) la
mét chi s cua tai lugng sol khi trong cot khi
quyén theo chiéu thang dang tir bé mat dén
dinh cua tang khi quyén. Do day quang hoc
cua khi quyén (AOT) 1a dai luong dic trung
cho mirc d6 suy giam bic xa do hap thu va tan

Xa buc xa mat troi cua sol khi. Gia tri AOT
cang Ion thi khi quyén cang van duc hay nong
d6 sol khi nhiéu. Dya trén su suy giam ning
lwong téi dau thu vé tinh do bi hap thy, tan xa
ctia cac phan tir khi 6 nhiém va cac hat bui tur
day tinh toan ham luong bui trong khdng khi.
Sau khi hiéu chinh khi quyén, ta tinh duoc
phan xa & dinh cua khi quyén (TOA) va phan
Xa mat dat tir d6 ta tinh duoc phan xa khi
quyén. Tir do, tinh do day sol khi (AOT) nhu
sau dugc dua ra boi [2]:
AQT (1) =a,R(4) )

Trong do:

R(}) - Ham phan xa khi quyén tuong tng
Vi buc song (L)

Phuong trinh trén dugc Vviét lai cho cac
kénh anh nhu sau:
AOT(A)=8R, +a,R, +&,R;+..  (10)

Trong d6 RAi 1a phan xa khi quyén (i = 1,
2 va 3 twong ung véi budce song vé tinh), va g
1a hé sb thuat toan (j =0, 1 va 2) duoc xac dinh
bang thuc nghiém.

3.5. Thugt todn hoc may Multiple Linear
Regression

Multiple Regression 1a mot thuat toan hoi
quy tuyén tinh da bién trong Machine
Learning. N6 dung dé dy doan mot gia tri cia
bién phu thudc y dya vao 2 hoic nhiéu bién
doc 1ap X1, X2, Xa...xn. Dang tong quat cua
thuat toan Multiple Regression c6 phuong
trinh nhu sau:
Vi = Wy WX WX, + WoXig o WX = Wi X

(11)

Trong do:

yi: la bién phu thuoc

Xi1, Xi2, Xi3...Xip: 12 C4c bién doc 1ap

wo: la hang sé

W1, W2, W3,Wn: & cac hé s quan hé

TAP CHi KHOA HOC PO DAC VA BAN DO SO 57-9/2023 43



Nghién ciu - Ung dung

Goi xi lamot véc to dai dién cho quan sat thir
i, CAC gia tri cu thé trong tng 12 (X1, Xi2, Xia. . .Xip).
Ma tran X c6 kich thudc nx p ¢ méi hang 1a mot
quan sat va mdi cot 1a mot bién. Gia tri xip 1a
quan sét thir i cua bién thir p. Goi ma tran mé
rong cua matran X la ma tran c6 thém véc to cot
1 dugc thém vao & cot dau tién. Khi do cac tap di
lidu duoc biéu dién nhu sau:

1%, - le W
1 X e X W, _
y=f(X)=|. " . 2P0 = Xw
1 an an Wp
(12)

Nghiém cta phuong trinh hoi quy 1a:

W= (YT Y)l X'y=(Ath)  (13)

A=X X va X y=h (14)
Biéu d6 twong quan tuyén tinh giira gia tri
PM2 ;s tinh va gia tri PM2 s do tai tram nhu sau:

- Y=0.026x + 77,13

..  R=068

PM: 5 dir doan

- P.\hgdo‘t.:_t‘nram .
Hinh 5: Biéu do twong quan tuyén tinh giga gia
tri PM2s du dodn va gia tri PMas do tai tram
Két qua danh gia tuong quan cho két qua

nhu sau:

F-statistic: 713

3 Prob(F-statisticy 8 60e.44

Time: 5 Log-likelihood: 37795
No, Coservanons. 758 AC
Of Ressduals ™ BiC
Of Model:
Covariance Type: noneobust

coat  33d err t P2y (0025 0975

const 70125 4039 -173% 0083 14541

Ommbus: 371159 Durbin-Watson: 1565
Prod{Omnibus): 0000 Jarque-Berd (JB): 3137814
Skew. Prob{(J8): 0.00

Kurtesis: 11933 Cond. No. 2 782403

Cong thuc tinh PM2s duwoc mo td duoi
hinh sau:
PM25=-7.0125+ 0.051 * DN + 0.58 * NO2 +

+0.024 * CO (15)

3.6. Thugt toan ngi suy CO va NO;

Nghién ctru da st dung noi suy Inverse
Distance Weighting (IDW). Pay 1a mdt trong
nhitng ky thuat phd bién nhat dé noi suy cac
diém phan tan. Phuong phap IDW xac dinh
gia tri cua cac diém chua biét bang céch tinh
trung binh trong s6 khoang céch céc gia tri cua
cac diém da biét gid tri trong ving 1an can cua
mdi pixel. Nhimng diém cang cach xa diém can
tinh gié tri cang it anh huong dén gia tri tinh
toan, cac diém cang gan thi trong sé cang lon.
Phuong phap ndi suy dinh lugng khoang cach
nguoc cho rang mdi diém dau vao co nhitng
anh huong cyc bo 1am rat ngin khoang céch.
Phuong phép nay tac dung vao nhimg diém &
gan diém dang xét hon so véi nhitng diém ¢
xa. SO lugng cac diém chi tiét, hodc tat ca
nhitng diém nam trong ving ban kinh xac dinh
c6 thé duoc sir dung dé xac dinh gié tri dau ra
cho mdi vi tri. Trong sb cua mdi diém dugc
tinh theo cbng thuc sau:

N
S Zxd,
Z, ==L

% (16)

Trong do:

- Z0: gia tri woc tinh caa bién z tai diém i.

- Zi: gia tri mAu tai diém i.

- D1: khoang cich diém mau dé wéc tinh
diém.

- N: hé s xac dinh trong luong dua trén
mot khoang cach

4. Két qua thuc nghiém thanh Iap ban
dé phat thai bui min PM2s két hep cong
nghé vién tham va thuat toan hoc may
Multiple Linear Regression

4.1. Két qud tinh AOT
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Trén co s& phuong trinh trén, nhom
nghién ciru tién hanh khao sat phan tich tuong
quan va hdi quy cac md hinh tinh bui PM2s
Vi anh Landsat 8 OLI. Két qua tinh todan AOT
sau d6 duoc sir dung trong thanh 1ap ban db
phat thai bui min PM2s bang thuat toan (15).
Két qua thuc nghiém thanh Iap ban db phét
thai bui min PM2s két hop cong nghé vién
tham va thuat todn hoc may Multiple Linear
Regression ¢ hinh dudi.

Hinh 9: Ban @6 phét thdi bui min PMzs

Do nghién ctu sir dung anh Landsat OLI
8 véi gio chyp anh tai khu vuc nghién cuu tu
10-11h sang do d6, cac théng s6 quan trac mat
dat ciing duoc ldy trung binh tai hai khung gio
nay dam bao su théng nhit vé mat thoi gian.
Dya vao ban do phat thai khi PMazs trén cho
thdy, phan Ién khu vuc trén dia ban tinh Bic
Ninh nam trong mac 0-100, day 1a mac chat
lugng khong khi tir trung binh dén kém.
Chung ta thiy nong do PM2 5 cao tap trung tai
cac khu vyc nhu Huyén Yén Phong, Huyén
Qué V&, Thanh phé Bic Ninh, phia bic cua
Huyén Tién Du va mét phan caa Huyén Thuan
Thanh, néng d6 bui giam dan qua nhiing
huyén ngoai thanh khac. Su khac biét nay cé
thé duoc danh gia qua sy phat trién vé giao
thong, phan bd lang nghé va céng nghiép
chénh léch gitra cac huyén, nhom cac huyén
c6 két qua phat thai bui min PMzs thip hon 1a
nhitng huyén van con nhiing dién tich 16n
viing phét trién ndng nghiép, nhitng huyén va
thanh phé con lai thuoc nhom di dau vé phat

trién céng nghiép ca trong va ngoai tinh Bic
Ninh. M6t phan dién tich caa Thanh phd Bic
Ninh noi tiép xtc véi Huyén Qué Vo thé hién
rat kém (=100). Day 1a muc chat lugng khong
khi xau (nhém nhay cam tranh ra ngoai, nhiing
ngudi khéc nén han ché thoi gian ¢ ngoai). Két
qua nghién ctu nay ciing tiép tuc dwa ra canh
b4o vé 6 nhiém bui siéu min trén dia ban tinh
Béc Ninh bai bui c¢6 kich thuéce 2.5 um rat dé
dang xam nhap vao co thé qua dudng hd hap
va qua da, gay anh huéng tiéu cyc dén suc
khoe, dac biét 1a nguy co mac cac bénh vé
duong hé hap, hé than kinh va ndo b, c6 thé
gdy ung thu va bién doi gien.

5. Két luan

Nghién ctru da thir nghiém tng dung két hop
cdng nghé vién tham, thuat toan hoc may
Multiple Linear Regression, va s liéu quan trac
mit dét trong thanh 1ap ban d6 phéat thai bui min
PMas vé6i khu vuc thir nghiém tai Bac Ninh.
Multiple Regression la mot thuat toan hoi quy
tuyén tinh da bién trong Machine Learning. NO
ding dé du doan mot gia tri caa bién phy thuoc y
dua vao 2 hoic nhiéu bién doc 1ap. Viéc tinh toén
PM25 trong méi quan hé tuyén tinh giita bién phu
thuoc PMa2s va bién doc lap CO, SOz, NO;...
(bién du doan) dua trén thuat toadn hoc may
Multiple Linear Regression c6 co s khoa hoc va
thuc tién cao. Nghién ciu da phat trién duoc
thuat todn tinh todn PM2 5 (15) dua trén thuat toan
hoc may Multiple Linear Regression. Két qua
thuc hién d thanh lap dwoc ban d6 bui min PMgs
tai khu vyc thir nghiém. Qua do, chung ta thay
néng d6 PM25 cao tap trung tai cac khu vue nhu
Huyén Yén Phong, Huyén Qué V6, Thanh phd
Bic Ninh, phia bic cua Huyén Tién Du va mét
phan cua Huyén Thuan Thanh, ndng d6 bui giam
dan qua nhiing huyén ngoai thanh khac. Phuong
hudng nghién ciu tiép theo, nhém nghién ciu s&
tién hanh thuc nghiém thém cac thuat todn Al
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khac dé c6 co so kiém nghiém, lra chon thuat
toan Al phi hop trong tinh toan thanh 1ap ban d6
phét thai khi PMzs str dung dir liéu vién tham va
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Application of remote sensing and Multiple Linear Regression Al algorithm in
mapping PM25

Vu Ngoc Phan, Hanoi University of Natural Resources and Environment

Pham Minh Hai, The Viet Nam Institute of Surveying and Mapping (VISAM)

Air pollution causes many problems for humans around the world. According to the WHO,
air pollution causes 7 million deaths annually, of which Asia-Pacific accounts for about 4
million. In particular, fine dust pollution PM2s is the culprit causing the most deaths. The
research objective is to develop a solution to establish a PM25 map using remote sensing and a
Multiple Linear Regression Al algorithm. PM2 s are tiny dust particles in the air with a diameter
of less than or equal to 2.5 um. This type of dust is formed from substances such as Carbon
monoxide (CO), Sulfur dioxide (SO2), Nitrogen dioxide (NO2) and other metal compounds
suspended in the air. The calculation of PM2s in the linear relationship between the dependent
variable PM2s and the independent variables CO, SO, NO.... (predictor variable) is based on
the Multiple Linear Regression machine learning algorithm with a highly scientific and
practical mean. The results of this study provide a solution to create an automated PM2 s fine
dust map based on remote sensing data and ground air monitoring parameters.Q
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