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Abstract

Currently, fugitive dust management on construction sites does not focus on prevention but rather seeks ways to control it after occur-
rence. In order to effectively manage fugitive dust on a construction site, it is necessary to quantify prevent fugitive dust from occurring,
and take immediate measures after occurrence. Therefore, this study proposes a technique to estimate the amount of fugitive dust gener-
ated on a construction site using digital image information. Based on the results of this study;, it is expected that high levels of fugitive
dust on construction sites can be prevented in the future and efficient management will be possible.
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1. Introduction

The World Health Organization (WTQO) recommends an annual
fugitive dust standard of 20 yg/m* and an ultrafine dust standard of
10 pg/m’. However, Korea’s fugitive dust (PM10) levels average

well over this at 46.75 pg/m’. This is higher than in cities in other

OECD countries such as Los Angeles and Tokyo. In addition,
between 2014 and 2016, the ultrafine dust concentration in Seoul
was 26 pg/m*, which is over twice as high as that of New York and
Tokyo. Fugitive dust accounts for 44.3% of Korea’s fugitive dust
(PM10), with 22% coming from construction sites (National Insti-
tute of Environmental Research). This indicates that dust emis-
sions from construction sites can have a serious effect on domestic
fugitive dust levels and can cause air pollution. Dust emissions
from construction sites are regulated by Article 43 of the Air Qual-
ity Preservation Act, Article 44 of the Enforcement Decree of the
same Act, Article 57, and Article 58 (Actions and installations for
the reduction of dust emissions on construction sites). These laws
outline specific actions and installations designed to reduce dust
levels. However, small construction sites are excluded from these
regulations and are checked temporary tasks such as whether there
are things such as the installation of dust covers and water clean-
ing facilities. In other words, there is no specific system for moni-
toring the level of dust emissions. In the U.S. (specifically, Los
Angeles), inspectors monitor for visible dust in the control of fugi-
tive dust. In the U.K. (especially London), there is an auto-
monitoring system for monitoring and controlling fugitive dust
based on visibility. It would also be beneficial for Korea to im-
plement a similar system to recognize and quantitatively monitor
dust emissions and use this information to reduce dust levels. Thus,
this study suggests a method for the automatic monitoring of dust
levels on construction sites using digital image information.

2. Literature Review

In order to estimate the amount of fugitive dust in the current con-
struction site, previous research using digital image information
analysis is insufficient. In order to measure the visibility of the
atmosphere among the existing researches, the research using
digital image information analysis is similar to the fugitive dust
estimation. There are two previous studies that measure the visi-
bility of the atmosphere using digital image information analysis.
First, it is a luminance ratio method that compares the brightness
difference between digital image information and measures visi-
bility. For the visibility measurement, digital image information
analysis was performed using the digital image information meas-
ured by installing a reference to a specific object or a narrow area.
In Kedu’s study, they measured visibility using luminance ratio of
plume and around it by taking a picture to plume from chimney
(KeDu et 1, 2007). Otherwise, Wangki Yuen focused on measure-
ment method with luminance ratio by comparing the difference
between plume and white background (Wangki et 8, 2017). Fur-
thermore, other methods dealt with distance-ratio which can
measure distance from target to target in digital image information.
This method used digital image information by pointing big object
in picture as a reference. Baumer’s research developed and sug-
gested an algorithm that city’s visibility measurement by using
this method. If the set-target would be identified in approximately
60km, a 70km level, is the most visible rank, would be used for
visibility in The German Meteorological Centre (Baumer et 1,
2008).

The digital image information analysis technique used in the pre-
vious studies was used for narrow or wide area. In the study of the
narrow area, the study was carried out with reference to the object
with clear distinction of the dust generation part such as the chim-
ney or the white background. In case of a wide area such as cities,
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the research conducted by taking pictures to between the several
references which has a clear distance. However, since the bounda-
ry between the affected part and the affected part of the dust gen-
erated at the construction site is not clear, it is difficult to refer to a
reliable object such as a visibility study for a narrow area. In addi-
tion, construction sites have limited sites, so it is difficult to refer
to distant objects such as visibility studies for large areas. There-
fore, it is necessary to develop a new method which is comple-
mentary to the method used in previous researches in order to
grasp the amount of fugitive dust generated in the limited site of
the construction site.

3. Technique for Estimation Fugitive Dust in
Construction Site Using Digital Image In-
formation

A number of variables can affect the measurement of dust emis-
sions from a construction site when using digital image infor-
mation. For example, the external environment, such as the sun,
wind, and weather, can affect the digital images, while different
results can be gained depending on where the images are taken
from. Therefore, it is desirable to first derive a formula for the
calculation of dust emissions through experimentation in a con-
trolled environment that is not affected by external factors. The
experimental method for this laboratory set-up is presented in Fig.
1.

The experimental study utilizes a DSLR camera, a dust generator,
artificial sunlight, and a dust meter. In the experiment, the correla-
tion between the dust and the image is analyzed at a fixed illumi-
nance value. The illumination and internal environmental condi-
tions are then altered to reflect a real-life environment. The dust
generated from the dust generator is photographed from various
directions, and the dust is measured using the dust meter. A data-
base is then constructed based on the collected image and dust
data. Based on this database, a formula for dust accumulation is
derived.

4. Conclusion

Most studies related to the measurement of fugitive dust using
digital images have been conducted to determine atmospheric
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fugitive dust on construction sites is based on amelioration after
the fact rather than prevention. Therefore, based on the results of
this study, it is expected that fugitive dust on construction sites can
be reduced and efficient management is possible. In future re-
search, it is necessary to build a database and develop a dust cal-
culation method using the experimental method presented in this
study.
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Fig . 1: Technique for the estimation of fugitive dust levels in on a construction site using digital image informations

visibility for meteorological and atmospheric purposes. Limita-
tions arise when attempting to apply these methods directly to
construction sites. Therefore, this study proposed a method to
estimate the levels of fugitive dust generated on a construction site
using digital image information. Currently, the management of



