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Abstract

The purpose of this research was to compare the efficiency of machine
learning techniques to predict small dust particles in the air (PM,5). The 16 variables
were used to construct PM2.5 dust models from air quality and meteorological
measurement stations of the Pollution Control Department that was collected an
hourly format during June - December 2021, a total of 4,608 rows. The data analysis
process is to build a trend prediction model of small dust particles in the air with data
estimation techniques (Regression Model). Four different machine learning techniques
were used as linear regression, neural networks, support vector machines, and deep
learning. The results show that the most suitable technique for modeling dust particles
in the air prediction is the neural network technique with the least mean squared error
(MSE) of 8.673, the mean squared error (RMSE) of 2.945, the absolute error (AE) of
2.126, the doubled squared error (SE) of 8.709, and the multiple decision coefficient
(R?) of 0.948. The results can be used to build a suitable model for trend prediction
of small dust particles in the air and set a standard scale for fine particulate matter in
the air. Including, the relevant organizations can access the information and used to
determine measures to monitor the occurrence of small dust particles. The results
can also be further developed an information system for predicting small dust
particles to appear in the air more accuracy.
Keywords: PM, s, Linear Regression, Neural Network, Support Vector Machines, Deep

Learning
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UszAnBnmeeen1suszanaadienn A1anuaainindeurdsaenads (Mean Squared
Error) 151071 @89099A210AA1ALAA ULRA 8d9@es (Root Mean Squared Error) A1
AuRATALARB LAY Al (Absolute Error) A mAaNALAReuRNAaes (Squared Error) Way

(% a

Wenduuseansnisdnaulanvans (RY) Jaman1sinieitoyalinauaninani s 2

Y

A1519% 2 NsSeuliigulsyanSnmaesiauuunsUsEInuadeyas 4 nada

No. Regression Mean Square Root Mean Absolute Squared  R-Squared
Model Error (MSE) Squared Error Error (AE) Error (SE) (R?)
(RMSE)

1 Linear Regression 10.850436 3.294 2322 10.877 0.929
2 Neural Network* 8.673025 2.945 2.126 8.709 0.948

3 Support Vector
11.390625 3.375 2313 11.418 0.928

Machines

4 Deep Learning 12.852225 3.585 2.559 13.055 0.935

* fio wpdafiflaumnzavdmiuianassuuunsneinseliluazessuuadnlueine (PMys)

NATNAN 2 NuTmaladaNuNzanngadmsunITassiuun1TeInsal

AuasessvuadniueIna (PM,s) Aowaidalasaneyszamidiey lnglinianuaaiaedou
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[

Mdsaeaade Windu 8.673 Asnfiaesvesnuaaaindeundoiidsans Wiy 2.945 A
AnuAaaLRARUdIYsal WAy 2.126 AAnueaaAReuidsaesviniy 8.709 Fallaaiy
Aaaedeutiesfignidleifisuiumaiindy 4 uazlviduussandnsindulannga qaiign
deiisuiumaiindu o sflrvindu 0.948 1i3e 94.8% wazgideldvinnsiusuiiisudeya
sevinsAildanndeyasieved uazessuuinidniueinia uaga1a1nnsnensalvedy

A¥9RUIALANTLDINA AemALATS (Neural Network) slan1nd 5

Comparison of predicted vs actual PM, , data
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[ I o A o O o A o A o A o AR o N o A Y A o Y o N o AN Y A o N o A " A o N o A Y A . B o I o\ I
O O O O O O O O O O 0O O 0O 0O 0O 0O OO0 0O OO o o o o
AN N AN AN AN AN AN AN AN AN AN AN AN AN AN AN NN AN NN NN

awdl 5 msfsuiisuteyaseritsanandeyaaiauazmainnisneinsal

RNl 5 uandliiiiiuindeyavesrindevesiiuaressvuinidnlueinia uaseya
wensaivesAedvveaduazosssuiadnlueinia dalndidsaduinn Fauanslifiudi
mﬂﬁﬂﬁﬁﬂizaw%mwhmﬁﬁﬂﬂiﬂumiwmﬂizﬁmilﬁmﬂuazaawmmLﬁﬂiummﬂ (PM, 5)
undigafe madalassgUszamiien (Neural Network) 7lia1ussansaimusiugnn

q‘
g

aNUTENANITIIY
NTRUsEAaNATaTIdunsassiLuukasiUSsuisuUsEavEandwuudmsy
msnensaijuazessnadnlusmesemadanisifoudveaios nnan1siduanunse
agUlfiumadaidanumngauiandmiumsairsianuunsmensaiijuazessvuaianiu
91mA Ao windalasaneyszaiiion (Neural Network) ngliirnanunainiadeutiosiian

Wasumallndu 9 waglvmduuszdnsmsdedulannangaiaadeifisuiumaiingy 9
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TnedAnyinfu 0.948 GeiaudstadeilnAauildlunisadrsiuuunensalian
aonadestunng sy [2) AldAnwauideFesnsmensaliuazessadnlueiniea
PM2.5 feiadetneUszaidioulasldldmulsiiaenndosiu ddd Yuifewd (DATE)
F2lai (TIME) fuazeesvunnidnnin 2.5 (PM,s) gaumadl (TEMP) fiamnsa (WD) ATy
&g (RS) wazely (RAIN) uay wadadildlunisairsfuvuneinsaliianuaenadeady
ATevessats Fusiy [13] AldfnwenAdedesnmeinsalimiudiduvesiuazens
yuadnliiAu 10 luaseu MeledetneuszammBusiuiusuuuueslpinsadn deldiinng
I waidalasavrguszainin ey (Neural Network) saunugUnuvealniinsadn
(Autoregressive) WU AALUUNANKNAIU AR-ANN @13150U 0 I weInsalA1A23 L NTu
WagTeTures PM,, luleiiuiinnawievesssmelng 1dogamnzaudmdunisadie
wuulunsnensal fedunansiteiannsmiluieudioumadndu q flitundnely

Asatile

A3UNANI3IY

¥
[

PNNSANYIIUASIY

o

s o oA Y = =~ a a v
noUszasdvaniiieaseiuuukasiUseuiieulssaviznind
wuudmsunsnennsaliuazessvwiadniueiniememaiianisiseuivenases lngldtoya
JadenviiAad uazossvuiaidn 91w 16 s anaandasiainaunineiniAwas
90 JuuIneT vensuAIUANLaNY Tuiui druanuInwds aunotiias T4ningnssdl
Han1sITeanunsaagUliimeiianinnumunzauiiandmsunisasnisiauuunsnensaliy
avosvwadnlueinia fie wadalassieuszamidien (Neural Network) Inglifimany

a DI A A a A P A A a o o
AanaAReutsefigallaisumealindy 9 laglvir1siniiaesweiauaainiafeundeingg
@04 Wiy 2.945 manueaaedeumaedade Wiy 8.673 A1ANAIAAGDUFNYTA]

o i { o o v DY a £ v a
WU 2.126 AIAINARIAAAEUN&EeY Wiy 8.709 wagliAdudseansnisdnd ula

~ A A Y a A N o = Y a g v
WA genaalleiuiuinaiadu 9 lnedawviiu 0.948 Fmungaudi daulsdasenly
Anwiluasslaunsaesuienisildsunlaswesnisiial uazeasvuiadnlueinia lads

94.8% uonuuludndnadu o Mllladwndnuluaisd

JoLEUDMUL

nan1s3deAslansalddmsunisneinsalluazessvuimdntuainie PM,, Ty

HuN Muaniinuds guneies 3wingass1dl Wiy mindgnauladnwinisadisiiuuy
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AnAnssuUsENIA

iddelundsildsumsatuayumeldinfetetniduanineinis missufsins
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LagnineInsmans uinerdeumansam AliteyatadeiiviliiAnduazooslueinie
yundn i eldlun15ide wazveveuquAnrnYyTuazn1sinnis umine ds
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