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[Abstract]

Compared to a low concentration, a high concentration clearly entails limitations in terms of predictive performance owing to
differences in its frequency and environment of occurrence. To resolve this problem, in this study, an artificial intelligence neural
network algorithm was used to classify low and high concentrations; furthermore, two prediction models trained using the
characteristics of the classified concentration types were used for prediction. To this end, we constructed training datasets using
weather and air pollutant data collected over a decade in the Cheonan region. We designed a DNN-based classification model to
classify low and high concentrations; further, we designed low- and high-concentration prediction models to reflect characteristics
by concentration type based on the low and high concentrations classified through the classification model. According to the
results of the performance assessment of the prediction model by concentration type, the low- and high-concentration prediction
accuracies were 90.38% and 96.37%, respectively.
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Table 1. Collected data.

variable number of data
Temperature 87,622
Meteorological Wind speed 87,612
elements
Wind direction 87,601
PM,, 249,268
Oy 255,464
Air pollutants co 252,924
NO, 254,244
S50, 252,623
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Table 2. Hyper parameter search result(classification).

parameter value
hidden layer 2
node 20

L2 0.001
dropout rate 0.3
batch size 80
epoch 100
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Table 3. Hyper parameter search result(prediction).

parameter low concentration high concentration
hidden layer 4 2
node 20 40
L2 0 0.001
dropout rate 0 0
batch size 40 80
epoch 100 100
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Table 4. Classification performance.

. real classification | true
concentration accuracy
frequency | frequency |frequency

low 19,713 19,532 19,229 97.54%
high 2,091 2,272 1,788 85.51%
total 21,804 - 21,017 96.39%

S5 RAE9 A, % & RS T8l 7 Ak
S} g o]-g3to] 217} sherataik. ol e} A g
o5 BE, WEE QG oF AE FEHagon, 7 nae
B3 vl AR I o3 WY A ALE TS ol 2R 2
2 Fol BEE AFmet WEET ol g9tk oS mele)
s 71 91l RMSESH Al gk} vl s E3h g2t #els
Ak

£ 59 B9 oF g5ld AFE A% mde) A4,

=
6.61072] RMSEZ 24| #k3} o= ghe] QAPHHE 1At
TE o 2do] 9 RMSE7} 13.7826 2.2 A5 o
At o Y2 o) Teu A el a0

%

[
AT B9, AEFEa= 90.38%% HHH G151 96.37

ro 2 JlN’
L e bR



PM10 0| & && kS ?let s ol 5 23 4

— real
300 predict

250
200

150

PM10 [ug/m™3]

100 1§

o 2500 5000 7500 10000 12500 15000 17500 20000
Hour

S 8218t 4= At o] AT= test set= TAIBIAL U= = 2ES AABIITE o] & I8l AAA HellA 1007 3 F
A st arE el sjgshs tlolBE Btk wl, As e vle] 7173 dleolElet th7]1 9.9 B4 dHoJE & ARE-3ste] Bls5 HlolH
B 7t abs e dlolH Rt 953 Be A T w9l S pAsdk A diolEE Py, 3k 80ug/m® S 71F
o, ofo] upe} AP Axtz & 5= Qi 07 Ao} EE R BFElr] 98 DNN &ale]ES o] &
alo] R B RS AABI o) F A Ee} wipwe
5 0% 85 48 R shrela 5] 98] 2R Bae S 7
Table 5. Prediction performance. B A Ere}l 1S o] 45l DNN ohaa]Z 7]uke] 2%
indicator e | e % oZ Relat i ofE wele] g ARk 7 =
we] 44512 913} stol v shetre] BAIS S sgic,
RSE 00107 170 B7h A, A B 2] 49, 9639%¢] AA $-F A4
conc:r)lvt:ation 90.38% - QE% E‘;,igtr], Xﬂ %59} LEES E—% Xé Q—Ek‘: 97.54%9]—
e - 85.51%% WAL W5Ee] 79, Aol $57 Jewo] v
o vl oz v Heheg ugirk w1 oS w74
concentration - 96.37% T’]i‘TET EHEL% %6H :'1%% ﬂ %EQ]— AEEE o]%?ﬂ' Ag E %7 ]'
aceuracy M Ask= o5 ATt 90.38%, sk oS5 Astes
false . , . 96.37%% & VAHA] o= Gt s vk A it s
frequency 1 (high concentration) | 0 (low concentration) 1 o= 749 1| WA 1] Ak BAS 1ol o ‘11, e
oS RelS ol Aweet e /N 54 vl avEs
a7 2e Ase oS R s oS REe o= A Skl st = AUATE 1 s o S mEe] A9 12FR 718
£ T3t 1A AA 45 Adolrh AA vAEA] 5% He sl B Bl S Aol s oS ek 4
W oS s vlass W AN BG5S Btk o= F e = 7 Tk wEb S LEo A el Besh, 5
T o3 RYS ) Ao} sl ek E4o] &ty 3] ol v EAIE 1% als e B A e e 3
o] o5 Fho] E&H AR B 49l Qstrh 9 R R A Rt i B oS ] 2

v.d 2
Acknowledgments

W] S5 oSS Gral gl olo] mIAHA] Ay S
2 sy EXo 2 olg] o Z 2dl A0 d1S Boli gl This research was supported by Basic Science Research
t} B3] 1550 A9 A} vwsiele o, A msg Program through the National Research Foundation of
o] xJo| o} A Ao 3 JJo] & o= Al59] B Ty Korea(NRF) funded by the Ministry of
A7 Kol ) Education(NRF-2019R111A3A01059038) and This paper was

o3t BAE 3|25} 213 £ =Rl A= o3y < supported by the Education and Research Promotion Program of
1P EE o] 8Flo] Arre}l yrEe BEsly EE T KOREATECH in 2021.
MR B4 S S5A7 A oE RAS Bl o35S als)

579 www.koni.or.kr



J. Adv. Navig. Technol. 25(6): 576-581, Dec. 2021

References

[1] C. A. Pope III, and D. W. Dockery, “Health effects of fine
particulate air pollution: line that connect,” Journal of the
Air & Waste Management Association, Vol. 56, No. 6, pp.
709-742, Jun. 2006.

[2] A. Valavanidis, K. Fiotakis, and T. Vlachogianni, “Airborne
particulate matter and human health: toxicological

assessment and importance of size and composition of

particles for oxidative damage and carcinogenic
mechanisms,” Journal of Environmental Science and
Health, Part C, Vol. 26, No. 4, pp. 339-362, Sep. 2008.

[3] K. H. Kim, E. Kabir, and S. Kabir, “A review on the human
health impact of airborne particulate matter,” Environment
international, Vol. 74, pp. 136-143, Jan. 2015.

[4]1N. J. Hime, G. B. Marks, and C. T. Cowie, “A comparison of
the health effects of ambient particulate matter air pollution
from five emission sources,” International Journal of
Environmental Research and Public Health, Vol. 15, No. 6,
Jun. 2018.

[5] World Health Organization (WHO), “Health effects of
particulate matter: policy implications for countries in
eastern europe, caucasus and central asia,” Regional Office
for Europe, 2013.

[6] Board of Adit and Inspection (BAI), “Weather forecast and
earthquake notification system operation,” International
THE Board of Audit and Inspection of KOREA, 2017.

[7] H. L. Kim, and T. H. Moon, “Machine learning-based fine
dust prediction model using meteorological data and fine
dust data,” Journal of the Korean Association of Geographic
Information Studies, Vol. 24, No. 1, pp. 92-111, Mar. 2021.

[8]1 K. H. Jeon, J. H. Lee, J. H. Park, H. J. Park, Y. H. Lee, M. S.
Jung, H. S. Lee, K. P. Nam, J. S. Myoung, K. C. Choi, and
T. H. Kim, “A study of data accuracy improvement for
national air quality forecasting(Ill),” National Institute of

Environmental Research, Dec. 2016.

[9] J. M. Han, J. G. Kim, and K. H. Cho, “Verify a causal
relationship between fine dust and air condition-weather
data in selected area by contamination factors,” The journal
of Bigdata, Vol. 2, No. 1, pp. 17-26, Feb. 2017.

[10] X. Zhao, R. Zhang, J. L. Wu, and P. C. Chang, “A deep

https://doi.org/10.12673/jant.2021.25.6.576

580

recurrent neural network for air quality classification,”
Journal of Information Hiding and Multimedia Signal
Processing, Vol. 9, No. 2, pp. 346-354, Mar. 2018.

[11] B. T. Ong, S. Komei, and Z. Koji, “Dynamic pre-training of
deep recurrent neural networks for predicting

2014 IEEE
International Conference on Big Data (Big Data),
Washington DC, pp. 760-765, 2014.

[12] X. Li, L. Peng, X. Yao, S. Cui, Y.Hu, C. You, and T. chi et

al., “Long short-term memory neural network for air

environmental —monitoring data,” in

pollutant concentration predictions: method development
and evaluation,” Environmental Pollution, Vol. 231, No. 1,
pp- 997-1004, Dec. 2017.

[13] Y. B. Lim, I. Aliyu, and C. G. Lim, “Air pollution matter
prediction using recurrent neural networks with sequential
data,” Proceedings of the 2019 3rd International

Metaheuristics &
Swarm Intelligence, pp. 40-44, Mar. 2019.

[14] S. W. Kang, N. G. Kim, and B. D. Lee, “Fine dust forecast

2019 2Ist
International Conference on Advanced Communication
Technology (ICACT), pp. 456-459, Feb. 2019

[15]1S.Y. Yoo, J. C. Lee, J. H. Lee, H. J. Hwang, and S. S. Lee,

“A study on time series data filtering of spar platform using

Conference on Intelligent Systems,

based on recurrent neural networks,”

recurrent neural network,” Journal of the Korean Society of

Marine Engineering, Vol. 43, No. 1, pp. 8-17, Jan. 2019.
[16] M. M. Dedovic, S. Avdakovic, I. Turkovic, N. Dautbasic,
and T. Konjic, “Forecasting PM10 concentrations using
neural networks and system for improving air quality,”
2016 Xl Symposium
Telecommunications(BIHTEL), pp. 1-6, Oct. 2016.
J. B. Ahn, and Y. M. Cha, “A comparison study of

corrections using artificial neural network and multiple

International on

[17]

linear regression for dynamically downscaled winter
temperature over south korea,” Asia-Pacific Journal of
Atmospheric Sciences, Vol. 41, pp. 401-413, Jun. 2005.

J. W. Oh, J. H. Song, K. H. Kim, and S. H. Jung,
“Automatic composition using training capability of

(18]

artificial neural networks and chord progression,” Journal
of Korea Multimedia Society, Vol. 18, No. 11, pp.
1358-1366, Nov. 2015.



PM10 0=
W = A 2 (Kyoung-Woo Cho)
20204 112 ~ siXf SFEEESAMT| s MAATY
202011 8¢ =T\ &MU Stw M| MRS A St SetEtAL
20154 29 &t 7|§LrsEH§*I'L HI|HR S A S8t SEHA AL
2013 2¢l SFohstm M7 |MAH o S sHe ﬁﬂlé@ixﬁ+°* HXSSEM Z5tA}
A O O|MHX| of &, el alAdal AEAATL Industrial 10T, LPWA

3 & Zl (Yong-Jin Jung)

20184 3¢ ~ A eh=7|su S n M7|HAS LSSt giAtaby

2016'4 29 §F 7|E¢L=TEH§U_‘L H7|H At Al S & nt ZoHM AL

20144 28 3FUEW ™7 |MAH OIS e MAS SOl S 2S5 3 MASEER JatAt
A EoF: O|MHX| o &, 7|A g5, lZaFe, MEAAY

2 % 8l (Chang-Heon Oh)

19994 38 ~ ®Af sH=7|e TS Etn
2006 88 ~ 2007'd 7€ 22 W< (University of Wisconsin-Madison)
19931 10 ~ 19995 22 AMYFXHZ) CDMA 7Hatel Melei el
19904 28 ~ 19931 8% FAMAHF) 720174 FHeloi7el

H7|HRS SR

199641 2% BIRSBUN ST SBTRZ 5T} SorpAl
190041 28 BB ST FBSAY T3t FoHAA}
198811 28 BIRYBU ST FBSAUB S B34t
HEHEOF: RM/0ISEA, 10T, 712 3 714 SAAIAH
581

www.koni.or.kr



