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Abstract: This research article presents the application of several machine learning algorithms to estimate
dust concentration in Bac Ninh city. This study focuses on using machine learning methods to predict
airborne dust concentrations in Bac Ninh city and evaluate the performance of the applied algorithms.
The results of the study can provide important information about air quality in this area, and open up the
potential for widespread application of machine learning in environmental forecasting and monitoring.
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1. Pit van dé

Trong thoi dai hién dai, nganh tri tué nhan tao
(AI) dang tro thanh trung tdm cta su cha ¥ toan cau,
véi stic manh cua thudt toan hoc may dong vai tro
khong thé pha nhan. Bai bao nay nghién ciru va tim
hiéu mg dung ciia cac thuat toan, tir d6 khong chi

trudng tai thanh phd Bac Ninh. Dir liéu nay bao gdm

thong tin chi tiét vé cac chi s6 néng do bui trong
khong khi, dugc ghi lai theo khoang thoi gian cu thé
va diéu kién moi truong. Twong Gmg véi cac mau 1a
mirc d6 6 nhiém va khong 6 nhiém theo bang 2.1.
Bdng 2.1. Céc thang do chat lwong khong khi

AQI | Mtic d6 6 nhidm Y nghia sirc khoe Tuyén bd canh bao (d6i véi PM2.5)
khong khi

0-50 |Tét Cha"it lwong khong khi dugc coi la dat yéu cdu va 6 Khong co
nhiem khong khi gay ra it hoac khong c6 rui ro

51-100 | Vura phai Chit luong khong khi ¢ murc chap nhan duoc; tuy nhién, | Tré em va nguoi 16n nang dong va nhiing ngudi méc
d01 v6i mot sb chat gay 6 nhiém, c¢6 thé co m01 longai |bénh vé duong ho hip, ching han nhu hen suy&n, nén han
v strc khoe & muq do vira phai dbi vgl mot sb rét it ché hoat dong ngoai troi kéo dai.
nguoi nhay cam bat thuong véi 6 nhiem khong khi.

101-150 | Khong lanh Thanh vién cia cac nhom nhay cam c6 thé bi anh huong | Tré em va ngudi 16n nang dong va nhing nguoi méc
manh cho cac stre khoe. Cong chiing néi chung khong c6 kha nang bi  |bénh vé dudng ho hap, ching han nhu hen suy&n, nén han
nhom nhay cam |anh hudng. ché hoat dong ngoai troi kéo dai.

151-200 | Khong khoe Moi ngudi déu c6 thé bt diu bi anh hudng vé stic Tré em va ngudi 16n ning dong va nhing ngudi mic
manh khoe; thanh vién ctia cac nhom nhay cam c6 thé bi anh  |bénh vé duong ho hap, chang han nhu hen suyén, nén

hudng suc khoe nghiém trong hon tranh hoat dong ngoai trfyi] kéo dai; moi nguoi khac, dac
biét 1a tré em, nén han ché hoat dong ngoai troi kéo dai
201-300| R4t khong t6t Canh bao stre khoe vé tinh trang khén cAp. Toan bo dan | Tré em va ngudi 16n nang dong va nhimg nguoi méc
cho strc khoe s0 c6 nhiéu kha nang bi anh huong hon. bénh vé duong ho hap, chang han nhu hen suyén, nén
tranh moi hoat dong gang src ngoai troi; moi ngudi khac,
dac biét la tré em, nén han ché hoat dong ngoai troi.
300+  |Nguy hiém Canh bao vé sirc khoe: moi nguoi ¢ thé bi anh huoéng | Moi ngudi nén tranh moi hoat dong géng sirc ngoai troi

suc khoe nghiém trong hon

dua ra cai nhin tong quan vé tdm quan trong cua
chung trong nganh Al ma con dé cung cap tai liéu
tham khao chat luong.
2. Noi dung nghién ctru
2.1. Thu thip dir liéu

Pé dam bao tinh dang
tin cdy cua nghién cuu,
chung t6i da thu thap di
liéu vé& nong do bui tir
cic tram quan tric moi
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2.2. Tién xir Iy div liéu
Trudce khi dua vao ung dung cac thudt toan hoc
may, chung toi da thyc hién qua trinh tién xir 1y dir

Bdng 2.2: Bang s6 liéu cdc tram quan trdc méi truong tai thanh phé Bdc Ninh

Temp |NOX |SO2

03 PM-10 |PM-2.5 [NO NO2 |CO

00:00 26/02/2020 |17.4815|18.323 |36.9389

47.5431|71.9046 |32.5675 |0.0024 |18.3205|484.2535

01:00 26/02/2020 {17.2813 |18.47 |37.0124

43.3199162.2364 |32.5149 |-0.0006 | 18.4706 |407.9796

02:00 26/02/2020 |17.2327 |48.8289|37.0761

14.2536|59.7413 |39.6827 |4.5104 |44.3185|395.191

03:00 26/02/2020 |16.5238 {29.7647|37.4386

30.8589(59.5568 |57.973 |1.042 |28.7226|363.9062
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liéu. Didu nay bao gom viée xtr 1y dir liéu nhiéu, dién
gia tri con thiéu, va chuan hoa dir liéu dé dam bao
tinh nhét quan va hiéu sut tot cia mo hinh.

Sau khi di chuan héa dit liéu theo yéu cidu mau dix
lidu ¢6 ciu tric nhu sau.

2.3. Luwa chon thudt todn

T6i da tim hiéu ba thuat toan hoc may phé bién
dé dy doan n6ng d6 bui d6 la: Random Forest (RF),
Support Vector Machines (SVM), va Thuat toan
Artificial Neural Network (ANN). Su két hop gitra
cac thudt toan nay duogc thiét ké dé dam bao su da
dang trong mo hinh hoa va dy doan.

Uu nhuoc diém cua ba loai thuat toan nay nhu sau.

- Thuat toan Random Forest (RF) ¢6 kha nang xtr
Ly nhiéu va dit liéu nhiém, thich hop cho dit liéu 16n
va nhiéu chiéu. D& trién khai va linh hoat trong viéc
ap dung vao nhiéu loai dir liéu. Han ché 13 khong
hiéu qua khi xt Iy dir liéu roi rac.

- Hé¢ théng mang Support Vector Machines
(SVM) lam viéc hiéu qua véi dit liéu c6 nhiéu chiéu.
Phu hop cho ca hai loai dir ligu. C6 thé sir dung véi
nhiéu loai dit lidu va téc vu khéc nhau.

- Déi véi thuat toan Artificial Neural Network
(ANN) thi diém manh 14 c6 kha ning hoc tu nhién
va mo phong kha nang hoc ctia ndo nguoi. Phu hop
v6i nhiéu loai dit liéu va tac vu. C6 kha nang ty dong
diu chinh trong s6 trong qua trinh hoc. Nhugc diém
la yéu ciu mot luong 16n dir licu dé dat duoc hiéu
suat t6t va két qua chinh xac. Can nhiéu tai nguyén
tinh toan, dac biét 1a véi mo hinh 16n va phirc tap.

Tu sy phan tich trén t6i da lya chon mén hinh
Artificial Neural Network (ANN): N6 1a mo6 hinh thich
hop cho ude luong néng d0 bui voi di liéu 16n va co
tinh nhiéu, dac biét 14 dir liéu khong gian chiéu cao.
2.4. Ciu triic mé hinh ANN

Input layer | Hidden layers
i ; h,

7YY

\‘P’ VA7 4N

7 W W
)"'(“A‘\"QA“A“"’M
RN

L0,

Input 1

Input 2

Input n

M

Hinh 2.1 — Cdu triic mang ANN

i Output layer

K
N\
%

Journal of educational equipment: Applied research, Volume 2, Issue 303 (December 2023)
ISSN 1859 - 0810

*Lép dau vao (Input Layer)

- S6 lugng nit: S lugng nit trong 16p nay phu
thudc vao sb luong dac trung (features) cua dit licu
dau vao.

- Chirc nang: Nut ¢ day biéu dién cac dic trung
ctia dit liéu va 1a noi tiép nhan thong tin dau vao.

*Lop dn (Hidden layers)

- S6 lugng 16p 4n va niit trong mdi 16p: S6 luong
va kich thudc cta cac 16p an dugc thiét ké tury thudce
vao d6 phurc tap cia van dé. Mdi nuit trong 16p nay
thuc hién cac phép tinh va truyén gia tri dén 16p ké
tiép.

- Chtrc nang: Lop 4n gitip md hinh hoc duoc cac
biéu dién phc tap tir dit liéu déu vao.

*Lop dau ra (Output Layer)

-S6 luong nut: Tuy thudc vao loai van dé (vi du:
mot nat cho du doan gia tri lién tuc, nhiéu nat cho
phan loai).

- Chtre nang: Nut ¢ dy biéu dién két qua dy doan
hodc phan loai cia mo hinh.

*Trong 56 va hé s6 Bias

- Trong s& (Weights): La cac tham s6 duoc diéu
chinh trong qua trinh huén luyén, anh hudng dén dau
ra ctia mdi nut.

- Hé sb Bias: La gia tri ¢ dinh duge thém vao
truge khi dua qua ham kich hoat, giup didu chinh dau
ra clia mdi nut.

*Ham kich hoat: Ham kich hoat 1a ham xac dinh
cach mdi nit tinh tong dau vao ciia nd va tra ra dau
ra. Cac ham kich hoat phd bién bao gom ReLU,
Sigmoid, va Tanh.

2.5. Hudn luyén va kiém thiv mé hinh

- D@t liéu da duoc chia thanh hai phﬁn: mot phﬁn
duoc st dung dé huan luyén mo hinh va phﬁn con lai
dung dé kiém thtr hiéu suit. Qué
trinh huin luyén duoc thuc hién
0 véi mot loat cac tham sd khac
nhau dé t6i wu héa hiéu suit cua
mdi thuat toan.

- Dir liéu cua t61 chira 10 dac
trung, nén 16p dau vao ciia mo
hinh Neural Network s€ c6 10
nut. Dudi day 1a mot s6 thong sé
c6 thé ap dung khi xdy dung mo
hinh.

*Chon cau triic mang Neural
Network

- Lop dau vao (Input Layer):
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10 nut (tuorng g véi s6 lugng dic trung).

- Lop an (Hldden Layer): Str dung mot hodc nhiéu
16p 4n voi sb lu0’ng nut tuy chon. Trong nghién ctiu
nay t6i dung 16p an véi 64 nit.

- L6p dau ra (Output Layer): 1 nat (dy doan PM-
2.5).

*Chon ham mat mat (Loss Function): Véi bai
toan dy doan gia tri lién tuc, co thé st dung Mean
Squared Error (MSE):

*Chon thudt todn t6i wu héa va 1 16 hoc (Optimizer
and Learning Rate): Adam 1a mot lya chon pho bién
va ty 1¢ hoc thuong dugc chon 1a 0.001:

*Thiét lap tap dit liéu va hudn luyén mé hinh

# X train, y_train la dir liéu hudn luyén

# X val, y val la dit li¢u validation

model.fit(X train, y train, epochs=50, batch
size=32, validation_data=(X val, y val))

*Pdnh gid va kiém thir mé hinh

# X test,y test 1a dit liéu kiém thir

loss = model.evaluate(X test, y test)

So sanh gilra gia tri thuc té va gia tri du doan
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Do thi 2.1. So sanh gitta gid tri thuc té va gia tri dy

doan
- Cac tham s danh gia mo hinh
+ Mean Squared Error (MSE):
1.2958977583333313
+ Mean Absolute Error (MAE):
0.9396166666666659
+ Root Mean Squared Error (RMSE):

1.1383750517001554

- Dya vao két qua mé hinh c6 cac gi4 tri tham s6
danh gia, chung ta cé thé dua ra mot sd nhan xét vé
hi¢u suét ctia mo hinh:

+ Mean Squared Error (MSE): 1.2959. Gia tri
MSE mo6 td mitc d¢ binh phuong trung binh cua
sai sb giita gia tri du doan va gia tri thuc té. Trong
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truong hop nay, MSE c6 gia tri kha cao (1.2959), c6
thé cho thiy mo h1nh dang mic phai mirc do sai s6
16n khi du doan nong do bui.

+ Mean Absolute Error (MAE): 0.9396. Gia tri
MAE mo ta trung binh gia tri tuyét d6i cua sai so.
MAE c06 gia tri 0.9396, cho théy muc do chénh 1&ch
trung binh gitta gi4 tri du doan va gi tri thuc té. Gia
tri nay cling 1a mot chi s6 quan trong va thip hon so
v6i MSE.

- RMSE: RMSE la can béc hai cua MSE va gilt
lai don vi cta dit liéu. Trong truong hop nay, gia tri
RMSE 1a 1.1384, chi ra mirc d¢ sai s trung binh
gitta du doan va thuc té, nhung van ¢ do 1ém cao.

Nhdn xét chung, cac gia tri MSE, MAE, va
RMSE déu c6 gia tri kha cao, c6 thé 1am nghi ngd
vé d6 chinh xéac cua mé hinh. Ddi véi bai toan udce
lugong néng dd bui, c6 thé can xem xét lai mo hinh
hodc thtr nghiém céac phuong phap tinh chinh dé cai
thién hiéu suét
2.6. Y nghia va irng dung

.Y nghia nghién cuu: Nghién ctu nay mang lai
c4i nhin sau rong vé kha ning timg dung ciia hoc may
trong du doan ndng d6 bui, dong thoi dua ra nhimng
phat hién quan trong vé murc d6 6 nhiém khong khi
tai Bac Ninh.

- Ung dung thuc té: Két qua cua nghién ciru co
thé dugc ap dung trong viéc phat trién cac hé thong
du bao nhanh chong va chinh xac vé chit luong
khong khi. Diéu nay c6 thé hd trg co quan quan Iy
moi truong va cong dong trong viée dwa ra quyét
dinh va thuc hién cac bién phap giam 6 nhiém.

3. Két Luan

Nghién clru nay dat ra nhiing budc quan trong
dé hiéu va tmg dung cac thuat toan hoc may trong
du béo chit luong khong khi. Két qua déu cung cap
co s6 cho nhimg nghién ciru tiép theo va hudng phat
trién, cht trong vao mdi quan hé giita 6 nhiém khong
khi va strc khoe cong dong tai Bac Ninh va co thé mo
rong ra céc dia phuong khéc.
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