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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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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
AnuAaaLRARudIYTal Wy 2.126 AAnuRaaAReuidsaesviniy 8.709 Fallaaim
Aaaedeutiesfignidleifisuiumaiindy 4 uazlviduussandnsindulannga qaiign
dewsufumaiindu o Jsflrvindu 0.948 vi3e 94.8% wazd3deldvinnsisuiiisudeya
sevinsAildanndeyasieved uazessuuinidniueinia uaga1a1nnsnensalvedy

A¥9RUIALANTLDINA AemALATS (Neural Network) slan1nd 5

Comparison of predicted vs actual PM, , data
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awdl 5 msfsuiisuteyaseritsanandeyaaiauazmainnisneinsal

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

q‘
g

aNUTENANITIIY
PNTRUsEAaNAraMTIdunsassiLuukaziUSsuuUssansamdauuudmiy
msnensaijuazessnadnlusmesemadanisifoudveaios nnan1siduanunse
agUlfiumadaidanumngauiandmiumsairsianuunsmensaiijuazessvuaianiu
91 Ao wiadalasagUszamiiion (Neural Network) Taglisnanuaaaindeutiosiign

Wasumallndu 9 waglvmduuszdnsmsdedulannangaiaadeifisuiumaiingy 9
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TnefAnyinfu 0.948 GeirudstadeilnAauildlunisadrsiuuuneins alfian
aonadestunng tnsesw [2) AldAnwauideFesnsmensaliuazessadnlueiniea
PM2.5 feiadetneUszaidioulasldldmulsiiaenndosiu ddd Yuifewd (DATE)
F2la (TIME) duazeesvunnidnnin 2.5 (PM,s) gaumgdl (TEMP) fiamnsay (WD) ATy
&g (RS) wazely (RAIN) uay wadadildlunisairsfuvuneinsaliianuaenadeady
ATevessats Fusiy [13] HldfnweAdedesnsmeinsaliamiudiduvesiuazens
yuadnliiAu 10 luaseu MeledetneuszammBusiuiusuuuueslpinsadn deldiinng
I waidalasavrgUszainiion (Neural Network) saunugUuuveslniinsadn
(Autoregressive) WU AALUUNANNEIU AR-ANN @13150U 0 I weInsalA1A273 LNt
WagTeTures PM,, luleiiuiinnawievesssmelng 1dogamnzaudmdunisadie
wuvlumswennsed fatunansisedausatluieuiioumeiasu 9 Al dnwily

Asatile
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NMSANW IUASIND
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JadenviiAad uazossvuiaidn 91w 16 s anaandasiainaunineiniAwas
99 JuuINY1 YINTUAIVANNATY TUN WA FuanuInids 8Nty T4ningnsendl
Han1sITeanunsaagUliimeiianinnumunzauiiandmsunisasnisiauuunsnensaliy
avosvwadnlueinia fie wadalassieuszamidien (Neural Network) Inglifimany

a v A A o~ a o P A A a o o
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@04 Wiy 2.945 manueaaedeumaedade Wiy 8.673 A1ANAIAAGDUFNYTA]

o i { o o ) Y1 a £ v a
WU 2.126 AIAINARIAAABUN&d0e Wiy 8.709 waglimdudseansnisdndule

~ A A Y a A N o = o a g v
WA genanlleieuiuinaiady 9 lneda1wviiu 0.948 Fmungaudn daulsdasely
Anwiluasslaunsaesuienisildsunlaswesnisiial uazeasvuiadnlueinia lads

94.8% uonuuludndnadu o Mllladwndnuluaisd
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dmsunmamensaliuageesuadniuetnia luewasaunsalimaianisiteuivenaies

9

1% '
A o =

wallpdy q udaiunNfeIn1ssdny warnnatunisiiadymesinisiinduazess

¢ A

yuravantuainien Salulaldlunisdnwiasaiundnses weldiinainundugivaenis
W INTAILINGITU uonINUSsasaiuduUsusotadendwmavinliiinduaz e fdu 9

Alalavundnwluasatdunviinisieszilusuian

AnAnssuUsENIA

iddelundsildsumsatuayumeldinfetetniduanineinis missufsins
Fumsiasunlasanmgiiennia Msussvn wagnsuFum (CMARE) dfnnazdanades
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