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Estimation of PM concentrations at night time using CCTV images
in the area around the road
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Abstract

In this study, experiments were conducted to estimate the PM concentrations by learning the nighttime CCTV
images of various PM concentrations environments. In the case of daytime images, there have been many related
studies, and the various texture and brightness information of images is well expressed, so the information
affecting learning is clear. However, nighttime images contain less information than daytime images, and studies
using only nighttime images are rare. Therefore, we conducted an experiment combining nighttime images with
non-uniform characteristics due to light sources such as vehicles and streetlights and building roofs, building
walls, and streetlights with relatively constant light sources as an ROI (Region of Interest). After that, the
correlation was analyzed compared to the daytime experiment to see if deep learning-based PM concentrations
estimation was possible with nighttime images. As a result of the experiment, the result of roof ROI learning was
the highest, and the combined learning model with the entire image showed more improved results. Overall, R®
exceeded 0.9, indicating that PM estimation is possible from nighttime CCTV images, and it was calculated that
additional combined learning of weather data did not significantly affect the experimental results.
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Estimation of PM concentrations at night time using CCTV images in the area around the road
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Fig.1. CCTYV scene at night in the experimental area.
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Fig.2. ROIs used in the experiment
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Table 1. Example of the S-DoT data
: 1 PM2.5
Temp(gcliature lﬁlﬂo{aﬁi}g’ lc)(l};!l!gcvtvi:)tlll1 corvlyel:zltlion datetime
o) " (ug/m) " ()
23.0999 95 24 10 202008010000
23.0999 96 25 9 202008010002
23.0999 96 9 3 202008010004
23.0999 96 5 2 202008010006
23.0999 96 4 2 202008010008
232 96 4 2 202008010012
23.2999 96 4 2 202008010014
235 96 4 2 202008010052
235 96 4 2 202008010054
235 96 4 2 202008010056
235 96 3 1 202008010058
23.5999 96 7 5 202008010100
23.5999 96 7 5 202008010102
23.5999 96 8 5 202008010104
23.5999 96 5 3 202008010106
23.5999 96 8 5 202008010108
23.5999 96 7 5 202008010110
23.5999 96 8 5 202008010112
23.5999 96 8 5 202008010114
23.5999 96 5 3 202008010116
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Table 2. Example of the KMA weather data

datetime st(;l(lri/s) hulr{neildaittl;(?%)
202009010001 1.2 81.7
202009010002 1.8 81.7
202009010003 2.2 81.8
202009010004 0.8 81.8
202009010005 1.7 81.7
202009010006 1.9 81.6
202009010007 0.8 81.8
202009010008 0.5 81.7
202009010009 1.1 81.7
202009010010 1 81.7
202009010011 1.2 81.7
202009010012 0.6 81.7
202009010013 1.3 81.8
202009010014 1.3 81.8
202009010015 0 81.8
202009010016 0.6 81.8
202009010017 1 81.8
202009010018 0.7 81.7
202009010019 0.6 81.7
202009010020 1.2 81.7
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Table 3. The results of the experiment with ROI

R? RMSE
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Table 4. The results of the evaluation with ROI(roof) about
more than sum of the mean and standard deviation PM

concentrations
R? RMSE
PM2.5 | PM10 | PM2.5 | PM10
ROI(roof)+
Weather data 0.979 0.985 0.747 0.744
-
0
£
5
g
E ®
15
10
10 15 20 P 30 3

Actual values

Fig.4. The results of the evaluation with ROI(roof) about
more than sum of the mean and standard deviation PM10
concentrations
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Fig.5. The results of the evaluation with ROI(roof) about
more than sum of the mean and standard deviation PM2.5

concentrations
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