YWY UFIINTT: MIRAUIUUIRRugaynsualaglddanesiudadunay
Lidaduiiongnsainafivainduazesseynalin (THE DEVELOPMENT OF TIME
SERIES PREDICTIVE MODEL USING LINEAR AND NONLINEAR ALGORITHMS TO
FORECAST PARTICLE POLLUTION) 81a138#uUSnmn: sa9mans1a1se as.Anddna

winUsean, 207 v,

Fd1Aty: MISeuivaaaies/luuiIaBIeYNIINA"/HunzeaIBYAALEN/ANFIS/ARIMA
Heymuafiwnsormadutigmiiialanldanudidy msedutgmitdwanseny
soimswgiauazdinulaening lnslanizesbeguninvesssavuiiuaiunisenades
Sunsedineliiinnisdedinneuteduaissetadsainlsadieig q wu lsnuzidelon
Tsasila wielsanaomdonauss iuiy ansuafivniserniafiedtedidauaulaie
Particulate Matter: PM fifivuiatdurinugudnatadesndt 2.5 lulasiuns 5end1 PM2.5
Feiu nsnszmiindfedoyadu PM2.5 wuuiuiivasuuudami iulssuiiddgyendeio
msuimsianslamru PM2.5
mAdvilliiiauedanosiunaussnindaneifududunarliiady dmiuiaun
LUUTIaBI0YATHIIANROWEINTAIEY PM25 d2emiin daenisRauwuusiansiy
nsgurumIiouiueteies lngldyadoyardu PM2.5 ananiifannniwernidaeaiulun
fufinesdminszoes Hugadeyadviunsdde ludruvasnssuiunsnioudoys Adei
18d0n1438nsAudeyaiinaegll (Missing Values) fasimafiatdsinatuagiuiiFondn
Temporal and Spatial Average Value: TSA il alﬁlﬁﬁﬂ‘z’faa&aaqﬂiunmﬂu PM2.5 7i
auysalfian dmunmeseulasyssiiiulseaniamuuusiaseynsuhaisaniiviiaus
Tagi3puifiulssdnsnmiuuuudiasteynsunandsniuduiazlidadu 1eun
Autoregressive Integrated Moving Average: ARIMA, Artificial Neural Network: ANN, Long
Short-Term Memory: LSTM ia¥ Adaptive Neuro-Fuzzy Inference System: ANFIS 61U
1nsianImAInADY 5 1105 Ta THLn MAE, MAPE, RMSE, %RMSE Lay Coefficient of
Determination: R? gavingu3uuiaussansnImuuudnasesnunseuiunis Hyperparameters

Tunning MEMALANISYIN Optimization

A7 FPNNITUADURIIDS aneiledetin@ne. ..o T
~

o = a4 A ¢l o2 oy b .’./"'Wn/

Ynsfnen 2565 aeflotaanseiinun 00 | Y



ANUPONG BANJONGKAN: THE DEVELOPMENT OF TIME SERIES PREDICTIVE
MODEL USING LINEAR AND NONLINEAR ALGORITHMS TO FORECAST PARTICLE
POLLUTION. THESIS ADVISOR: ASSOC. PROF. KITTISAK KERDPRASOP, Ph.D. 207
PP.

Keyword: ANFIS/ARIMA/Machine Learning/Particulate Matter/Time Series Model

The problem of air pollution'is a problem that is a global concern because it
is a problem that affects the economy and society in general. A special concern is
public health where air pollution has a dangerous effect that causes premature
death from factors relating to various serious diseases such as lung cancer, heart
disease, stroke etc. The air pollutant that this research is interested in is Particulate
Matter: PM with a diameter of less than 2.5 micrometers, known as PM2.5. Therefore,
real-time and early awareness of PM2.5 information is a very important key for the
management of PM2.5 problems.

This research presents a linear and nonlinear hybrid algorithm for modeling
the PM2.5 forecasting model. The PM2.5 data used in this research are the average
daily air quality measurement recorded from ground-based stations in the Rayong
province. As part of the data preparation process, a Temporal and Spatial Average
value: TSA technigue was used to handle the missing values problem. The
performance of the proposed hybrid model was compared against three standard
time series-models including Autoregressive Integrated Moving Average: ARIMA,
Artificial Neural Network: ANN, Long Short-Term Memory: LSTM, and Adaptive Neuro-
Fuzzy inference System: ANFIS. The assessment to consider the error in forecasting
are Mean Absolute Error: MAE, Mean Absolute Percentage Error: MAPE, Root Mean
Square Error: RMSE, Percentage Root Mean Square Error: %RMSE, and Coefficient of
Determination: R?. Finally, the performance of the hybrid model was improved

through the process of hyperparameter tunning with optimization techniques.
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