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Established health hazards posed by dust microparticles require automated and mobile devices for their assessment.
Such devices should provide an opportunity to analyze component and disperse structures of the solid component in ambient
air pollution operatively and in real time. In future, they will replace labor-consuming sampling and separate identification
of fraction structure and chemical composition of dusts.

The aim of this study was to develop and test new methodical, procedural and instrumental approaches to monitoring
of solid particlesin ambient air. We suggest a hardware and software complex that implements a two-stage scheme for iden-
tifying solid particles sampled in ambient air according to the from-coar se-to-fine principle. The first stage involves identify-
ing the total concentration of solid particles by laser diffraction. Microphotographs are taken with iMicro Q2 mini portable
microscope with magnification x800. The microscope lens is connected to a camera, which is linked to nVidia Jetson Nano
micro PC. The micro PC classifies particles, identifies their contours by using a neural network and deals with image seg-
mentation. The second stage relies on using computer vision that makes it possible to automate routine recognition of parti-
cle images created by the microscope in order to calculate levels of different substances in a sample. All the data are ana-
lyzed by the second neural network that performs preset calculations in accordance with mathematical logic (model). The
network is trained using a library that contains attributed microphotographs of dusts with different qualitative and disperse
structures.

The algorithm has been tested with some promising results. Identified disperse structures and chemical composition of
dusts turn out to be quite similar to those identified by conventional approaches and measurement methods. The method has
been shown to offer wide opportunities to identify dust composition and structure, to create dust pollution profiles, and to
estimate a contribution made by a specific source to overall pollution.

The study results ensure more correct and precise health risk assessment under exposure to dustsin ambient air.

Keywords: dust pollution, concentration of solid particles, dust fraction structure and chemical composition, ambient
air, image recognition, computer vision.

Airborne dusts are a risk factor of addi- air barrier and get into the circulatory system

tional population mortality and incidence and
therefore it is important to perform systemic
monitoring of their levels in ambient air.
Harmful effects of dusts have been proven by
multiple Russian and foreign studies; in par-
ticular, there is evidence that the smallest
PM, s are able to penetrate through the blood-

[1]. The available estimates indicate that if
PM levels grow by 10 pg/m’, daily all-cause
mortality also increases by 0.2-0.6 %. Under
chronic exposure to PM; s, each rise in PMy s
levels by 10 pg/m’ makes long-term risks of
cardiopulmonary mortality grow by 6-13 %
[2—4]. B.A. Revich (2018) focused on ambient
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air pollution with fine particles in his study
and showed that additional mortality in 219
cities in Russia equaled 67.9 thousand cases
per year under exposure to PM;, and 88.2
thousand cases per year under exposure to
PMys[5].

Accumulative data indicate that exposure
to particulate matter PM, s as a major air pollu-
tion source is toxic for skin and affects it con-
siderably. These particles are especially harm-
ful for the epidermis structure and functioning
[6, 7].

Peters, Choi, and Mihye describe negative
effects of PM,s on cognitive functions and a
risk of early-onset dementia [8—10]. Even rela-
tively low PM,s levels can be a significant
harmful environmental factor able to influence
how the brain structure develops in childhood
[11]. The negative role of dust particles in
spread of communicable diseases, COVID-19
in particular, has also been proven [12, 13]. All
this indicates that it is extremely vital to moni-
tor levels of fine-dispersed dusts and to manage
ambient air pollution in cities in Russia. This
can be done, among other things, by setting
standards for emissions of economic entities.

Thus, according to Rosgidromet', daily
measurements of PM;, levels in such cities as
Moscow, Sochi, Krasnoyarsk, Irkutsk, An-
garsk, Gusinoozersk, Nakhodka, Ulan-Ude,
Chita, and others indicate that the existing hy-
gienic standards are violated practically eve-
rywhere. Average annual concentrations of
PM, equaled 1.6 average annual MPC in Gus-
inoosersk; 1.3 average annual MPC in Se-
lenginsk; 1.1 average annual MPC in Chita
and Shelekhov. High levels of pollution with
PM,;o were established in Baikalsk in 2021
where they reached 23.3 average annual MPC.
PM, 5 are measured in seven cities (11 posts).
Average annual concentrations reach 1.8 aver-
age annual MPC (Ulan-Ude). The maximum
daily concentration was identified in Se-

lenginsk where it reached 8.2 average daily
MPC. PM;s levels higher than permissible
daily ones were detected in all the cities where
this pollutant was measured except from An-
garsk. Data collected by Rosgidromet state
monitoring system are confirmed by data col-
lected at social-hygienic monitoring posts and
regional monitoring posts.

However, management of ambient air
quality as regards pollution with fine-dispersed
dust fractions is not always effective. This is
mostly due to the fact that industrial enter-
prises very rarely declare fine-dispersed dusts
in the structure of emitted gas and dust mix-
tures. At present, fine-dispersed dusts are cov-
ered by only three out of 118 procedures rec-
ommended to be used by economic entities
when they make inventories of their emission
sources”. Guided by the Ministry documents,
economic entities do not disclose the disperse
structure of the solid component in their emis-
sions. As a result, hazardous dust fractions
‘drop out’ from ecological standardization. It
is impossible to identify sources that create
excessive PM, 5 and PM; levels in ambient air
and this pollution remains beyond the state
regulation.

Absence of emission management is ap-
parent according to the following situation:
economic entities themselves declare reduc-
tions in emissions of solid components. In
2010, approximately 2.4 million tons of dusts
were emitted in the country; the figure went
down to 1.6 million tons in 2010 (by more
than 30 %). Still, average annual PM concen-
trations measured at monitoring posts changed
only slightly over the same period and equaled
to 116 pg/m’ in 2010 and 109 pg/m’ in 2020
(only a 6 % reduction).

Another difficulty in managing dust emis-
sions is that dust is a commonly spread pollut-
ant. Consequently, it is very difficult to iden-
tify a contribution made by a specific eco-

! Sostoyanie zagryazneniya atmosfery v gorodakh na territorii Rossii za 2021 g.: ezhegodnik [The levels of ambient air
pollution in cities in Russia over 2021: annual data collection]. Saint Petersburg, 2022 (in Russian).

2 Perechen' metodik rascheta vybrosov vrednykh (zagryaznyayushchikh) veshchestv v atmosfernyi vozdukh statsion-
arnymi istochnikami [The list of procedures for calculating emissions of harmful chemicals (pollutants) into ambient air from

stationary sources]. GARANT:
doc/402674938/ (January 15, 2023) (in Russian).
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nomic entity and a level of dust pollution cre-
ated by it. At the same time, Rospotrebnadzor
experts face the challenge to identify both a
source and pollution created by it both during
control and surveillance activities involving
laboratory tests of ambient air and when ana-
lyzing social-hygienic monitoring data. Man-
datory identification of sources that emit fine-
dispersed dusts is fixed as a task to be solved
by the WHO document [14].

Fine-dispersed particles are measured in
ambient air by using several procedures: gra-
vimetry’, laser diffraction®, nephelometric analy-
sis and some others. Dust analyzers of DustTrak
type (models 8530, 8533) are widely used in
measuring; they are based on laser nephelome-
try. Some procedures involve using ATMAC
devices that rely on piezoelectric measurement
of a piezoelement frequency when aerosol parti-
cles are being deposited on its surface.

At the same time, it is still a vital task to
perform simultaneous and interrelated meas-
urements of fraction and chemical structure
of dusts.

In this study, our aim was to develop
and test new methodical, procedural and in-
strumental approaches to monitoring of solid
particles, fine-dispersed included, within
monitoring of ambient air quality.

Materials and methods. We have devel-
oped a two-stage scheme aimed at making
monitoring of dust more effective. The scheme
makes it possible to recognize airborne solid
particles as per the coarse-to-fine principle
[15, 16].

The first stage in the scheme involves
rapid identification of the total PM levels us-
ing the SDSO11 sensor, which employs laser
diffraction to estimate PM;¢ and PM,s concen-
trations [17]. The best location for the second
stage when more precise measurements are
performed can be selected by identifying peak
concentrations with this sensor.

The second stage in the scheme relies on
using ‘computer vision’ that automates rou-
tine operations of object image recognition
for calculating a percentage of a specific
chemical in a sample. Airflow is sucked into
the device by the sensor ventilator and dust
particles are deposited partially on the slide
while moving along the channel. Images of
deposited particles made by the microscope
contain all the relevant features of an ana-
lyzed scene in its numeric form. These data
are analyzed by an imitation of a biological
neural network performing a preset collection
of calculations according to mathematical
logic (model) [18, 19]. Microphotographs are
taken with iMicro Q2 mini portable micro-
scope with magnification x800. The micro-
scope lens is connected to a camera, which is
linked to nVidia Jetson Nano micro PC. The
micro PC classifies analyzed particles and
identifies their contours by using a neural
network, that is, deals with image segmenta-
tion. As a result, a mass of each particle in a
frame is calculated and relevant ROI (regions
of interests) are cut from the initial frame.
They contain images of all the identified par-
ticles that have also been classified as per a
chemical they represent.

Monitoring data can be analyzed by us-
ing both cloud technologies applied, among
other things, for the Internet of Things (IoT)
and decentralized computations performed,
for example, as per the EDGE-devices princi-
ple [18, 19].

Cloud technologies are able to provide
centralized solutions to issues of segmenta-
tion and classification due to using central-
ized data processing by powerful servers
available at a cloud platform. The servers
process data flows generated by various de-
vices with artificial intelligence methods and
visualize them; the procedure requires a reli-
able channel for data transfer.

3 CSN EN 12341. Ambient air — Standard gravimetric measurement method for the determination of the PM;q or PM; 5

mass concentration of suspended particulate matter.

4 MUK 4.1.3242-14. Izmerenie massovoi kontsentratsii melkodispersnykh chastits PM;y i PM, 5 v atmosfernom vozdukhe
s ispol'zovaniem metoda lazernoi difraktsii [Methodical guidelines MUK 4.1.3242-14. Measurement of mass concentrations of
fine-dispersed particles PM;, and PM, 5 in ambient air by suing laser diffraction]. KODEKS: electronic fund for legal and refer-
ence documentation. Available at: https://docs.cntd.ru/document/1200132738 (January 15, 2023) (in Russian).
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On the other hand, a portable EDGE-
device can implement multi-stage data proc-
essing within the coarse-to-fine paradigm in
itself to solve monitoring tasks:

— continuous measurements of airborne
PM, s/PM; levels (without morphology esti-
mates and recognition of dust particles);

— morphological and component analysis
of particles using optical object recognition
and comparison of recognized particles to dust
profiles of enterprises.

Use of this scheme ensures that resource-
consuming operations connected with optical
image processing (Computer Vision) are ac-
complished only at those points where it is
necessary and the results are extrapolated onto
neighboring points. As a result, pollution maps
are compared operatively in stream processing.

Particles are classified and their sized are
identified using a neural network model trained
on hundreds of examples attributed by experts.
The network structure is one-directional (with-
out feedbacks) and multi-layered. The network
is trained by conventional backpropagation.

In this study, the neural network was
trained using libraries with microphotos of
dusts emitted at various productions and from
various technological devices. Images on each
microphoto were described with chemical,
fraction and morphological structure of dusts.
They were labeled with locations and contours
of objects the neural network had to recognize.

Labels were made with Coco-annotator,
web-based image annotation tool designed for
versatility and to efficiently label images to
create training data for image localization. The
tool makes it possible to save the labeling re-
sults in CoCo format.

It is rather difficult to use microphotos in
a portable device due to the necessity to focus
a camera and to process several photos to get
a qualitative image of one scene. In this
study, we resorted to focus stacking to
achieve greater depth of image sharpness by
combining several images made from differ-
ent focus lengths into one image with greater
sharpness and definition of both front and
background objects. The method uses several
photos of the same scene obtained with dif-
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ferent focus lengths and combines them into
one definite image [18].

Hardware and software was tested by ana-
lyzing actual ambient air pollution in a zone
influenced by a mining facility. The database
with microphotos that was employed to train
the neural network was created in 2020-2021.

Dust pollutions were simultaneously ana-
lyzed with conventional techniques in order to
verify the results yielded by the new approaches.
The disperse structure of analyzed dusts was
identified with the Microtrac S3500 6 laser par-
ticle size analyzer. The component (chemical)
structure of dust emissions was identified using a
high-resolution scanning electronic microscope
with thermal emission and S-3400N X-ray fluo-
rescence device (HITACHI, Japan); air samples
were also analyzed with X-ray diffraction
(XRD) analysis using XRD-700 diffractometer
(Shimadzu, Japan). X-ray photos were processed
with XRD 6000/7000 Ver. 5.21 software. The
phase structure of the analyzed samples was
identified using ICDD PDF-4+ 2012 database at
the Center for Collective Use of the Perm Na-
tional Research Polytechnic University.

Basic results. The study established that
dust pollution near an industrial facility with
intensive emissions of solid particles into am-
bient air had a complex component and dis-
persed structure. Dusts, which were identified
as ‘particulate matter’ at Rosgidromet moni-
toring posts, contained salts and oxides of
iron, silicon, magnesium, manganese, alumi-
num, and some other metals. Similar results
were obtained by using the new suggested
approaches.

The employed neural network brought
some good results concerning image recogni-
tions. The method made it possible to identify
contours of separate particles and each particle
was identified and classified. As a result, a ta-
ble with data on identified chemicals was cre-
ated for each sample; percentage of each
chemical was calculated as per the number of
its particles; statistical characteristics were
also obtained (Figure 1).

Table 1 provides both data obtained by
conventional procedures and the new sug-
gested method.

ISSN (Eng-online) 2542-2308 39
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Figure 1. Initial image of dust particles (a) and results of particle recognition (b, C)

Table 1
Identified quantitative and qualitative indicators of the dust component

Chemical Level in the analyzed sample, mg/m’ Validity of differences

Conventional procedures| Image recognition t-test P (the level of significance)
Fe,0; 19.49+0.2 17.25+0.29 6.36 0.00
Si0, 31.04+12.98 27.16 £13.68 0.21 0.84
ALOs 22.22+2.75 21.03 +£4.58 0.22 0.82
NaCl 1.3+£3.85 1.9+£1.53 0.14 0.88
CaO 20.12 £2.67 18.86 £3.74 0.27 0.78
MgO 4.21+0.75 4.01+£1.26 0.14 0.89
KCl 1.62+0.19 0.85+0.97 0.78 0.44
MnSO, 0.05+3.62 0.00 £ 0.00 0.01 0.99
AlCl, 0.85+1.58 0.1+0.04 0.47 0.64
Others 2.38+0.63 4.89 + 6.68 0.37 0.71
PM,o 7428 +15.3 72.75+12.92 0.08 0.94
PM, 5 21.3+1.16 19.49 +£4.54 0.39 0.70

Obviously, similarity between the meas-
urements can be considered quite satisfactory.
The qualitative database with microphotos of
dust samples created at previous stages in this
research has made a substantial contribution to
the quality of the results [20-22].

The suggested approach to measuring
dusts within social-hygienic monitoring has an
obvious advantage. It is a possibility to iden-
tify dispersed and component structure of
dusts quite operatively as opposed to conven-
tional procedures when it takes several days or
even several weeks to identify and quantify
chemical structure of a dust component in am-
bient air pollution.

The obtained data can give grounds for
identifying a contribution made by a specific

40

economic entity to ambient air pollution and,
which is no less significant, to public health
risks. It is vital to identify such contributions
correctly, both for an economic entity itself (an
emission source) and a surveillance authority.
The approach was tested when assessing a
sanitary-hygienic situation near an industrial
site of a large facility dealing with potassium
salts mining. Inventory of emission sources
located at the facility involved component
analysis of solid particles in dusts, creation of
a ‘dust emission profile’ and taking micropho-
tos of particles.

We analyzed the chemical structure of
emissions and dust components in them at the
boundary of the sanitary protection zone (SPZ)
(1 km away from the boundary of the indus-
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trial site) and established significant differ-
ences between taken air samples (Table 2).
Marker chemicals typical for the facility oc-
curred in dusts sampled at the boundary of the
sanitary protection zone and described emis-
sion sources. However, contributions of these
chemicals into the total emission mass were
approximately 5.9 % (4.6-7.2 %) in the ana-
lyzed samples. Even though some chemicals
occurred in levels reaching 4.2 single maxi-
mum MPC at the boundary, which meant the
hygienic standards were violated, the eco-
nomic entity was able to prove that it did not
create excessive levels of pollution and did not
have those chemicals in emissions, which ac-
counted for the bulk of dusts identified at the
boundary of the sanitary protection zone.

The obtained results were also confirmed by
comparing microphotos of particles taken at the
emission sources of the facility and at the bound-
ary of the sanitary protection zone (Figure 2).
Most particles emitted by the facility had a similar
crystal-like shape typical for salts. Solid particles
identified at the boundary of the sanitary protec-
tion zone had fundamentally different shapes.

On the one hand, these results ensure no
incorrect administrative measures will be taken
as regards the economic entity; on the other
hand, they pose a new challenge, which is to
identify actual sources of ambient air pollution.

Another positive aspect of creating dust
profiles is a possibility to correctly assess
public health risks. Dusts that are declared by
economic entities in their emission invento-
ries as ‘particulate matter’ or, for example, as
a ‘dust containing less than 20 % of SiO,’ of-
ten contain salts and/or oxides of heavy met-
als. Such chemicals cause much greater health
hazards than simple particulate matter. Some
examples are provided in Table 3. Thus, emis-
sions of processing machinery are declared by
an economic entity as ‘particulate matter’
(RFC’ = 0.075 mg/m’); in reality, they are a
complex mixture of iron, magnesium, and alu-
minum salts and oxides. It is noteworthy that
reference levels of each component are lower
than those of unidentified particulate matter. In
addition, fine-dispersed PM;y and PM,s are
identified in emissions and they are much more
harmful for health than the total solid particles.

Table 2

Contributions made by emission sources at the mining facility to dust pollution in ambient air at
the boundary of the sanitary protection zone

3 A contribution made by the facility .
Chemical Dust profile, mg/m at the SPZ boundary, % Background pollution
Emissions from |At the measuring| To a chemical To total dust 3
. . . . mg/m % of the total
the facility point concentration, % pollution
KCl 0.0383 0.0383 100.0 1.47 0 0
NaCl 0.0296 0.0296 100.0 1.13 0 0
AlCl, 0.002 0.006 333 0.08 0.0040 0.15
MgSO, 0.0029 0.0118 24.6 0.11 0.0089 0.34
SiO, 0.0284 0.7762 3.66 1.09 0.7478 28.64
MgO 0.0015 0.0535 2.80 0.06 0.0520 1.99
ALO; 0.009 04133 2.18 0.34 0.4043 15.48
CaO 0.0014 0.1989 0.70 0.05 0.1975 7.56
Fe,0; 0.0033 0.9589 0.34 0.13 0.9556 36.60
MnSO, 0.000 0.0135 0.00 0.00 0.0135 0.52
Others 0.0377 0.111 33.96 1.44 0.0733 2.81
Total: 0.1541 2.6110 5.90 2.4569 94.10

5 RfC, reference concentration is an average daily concentration of a chemical; it is established considering all the
available research data and, probably, does not create unacceptable health risks for sensitive population groups (the Guide

R 2.1.10.1920-04).
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Figure 2. Dust particle shapes: a) in emissions from the facility (magnification x1000); b) in ambient air
at the SPZ boundary (magnification x1000)

Table 3

Example coding and an inventory list of chemicals as per data of calculations and research results

Coded by a facility Dust components identified by research
Emission source Chemical mFg/(IZI,f Identified structure RfC, mg/m’ % in dusts
Iron sulfate 0.007— 30.58
Silicon dioxide 0.05 20.07
Iron oxide 0.04— 19.67
Mechanical processing| Particulate 0.075 Magnesium oxide 0.05— 16.81
of metals (cutting) matter ' Aluminum oxide 0.005 3.23
Others (not identified) 0.075 9.43
PMy, 0.05 33.0
PM, s 0.015 7.1
Iron oxide 0.04— 97.35
Mn and its compounds 0.00005 1.15
Chromium (recalculated as
Mechanical processing| Particulate 0075 LPer chromium (VI) oxide) 0.000008 0.99
of metals (drilling) matter ’ Other chemicals 0.15/0.075 0.40
Aluminum oxide 0.005 0.11
PMy, 0.04 13.00
PM, s 0.015 7.00
Iron oxide 0.04 98.19
Mn and its compounds 0.00005 1.07
Turnery Particulate 0.075 Others (not identified) 0.075 0.41
matter ’ Chromium 0.000008 0.33
PMy, 0.05 12.00
PM, s 0.015 0.40

Both toxic elements in the dust structure
and a considerable share of fine-dispersed
particles allow assuming that potential health
risks in a zone influenced by the analyzed
facility might be substantially underesti-
mated with the existing system of chemical
identification.

42

The last assertion was also confirmed by
analyzing a sanitary-hygienic situation in a
zone influenced by emissions from a primary
aluminum production at a production facility
in Krasnoyarsk. Emissions were coded as in-
organic dusts (the reference concentration
taken as per TSP is 0.075 mg/m’) whereas

Health Risk Analysis. 2023. no. 1
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aluminum oxide (Al,O3) was identified as a
primary chemical in the dust fraction account-
ing for 84-87 % (the safe reference concentra-
tion equals 0.005 mg/m’).

A ground-level dust concentration meas-
ured at the boundary of the sanitary protection
zone around the analyzed facility equaled
0.035 mg/m’. The data provided by the facility
indicate that health risks are acceptable for
people in the closest residential area since the
hazard quotient (HQ®) is below 0.47, its per-
missible levels being 1.0. The facility is not
given any tasks to reduce emissions or take
any other actions aimed at minimizing public
health risks.

Considering that 85 % of dust particles
are aluminum oxide with its ground-level con-
centration being approximately 0.030 mg/m’,
health risks reach 7.0 HQ and this rate is
‘high’’. A zone under harmful influence of the
facility grows substantially in such a situation.
Harmful exposure (HQ > 1.0) affects people
living in 10 residential buildings, children at-
tending pre-school children facilities and own-
ers of more than 60 land spots with country
houses. The situation is considered unfavor-
able and requires immediate measures to be
taken to reduce aluminum oxide emissions.

Discussion. Dust pollution poses serious
threats and health hazards. Managerial deci-
sions concerning its level are usually made
based on hygienic assessments including
health risk assessment and characteristics.
Given that, it is especially vital to correctly
estimate dispersed and component structures
of airborne dusts.

The major goal of social and hygienic
monitoring is to establish reasons for violations
of environmental safety and cause-effect rela-
tions within the ‘environment — health’ system.

This activity requires advanced techniques for
dust quantification and differentiation.

The suggested approaches based on such
advanced techniques can be useful for continu-
ous observations performed by Rospotrebnad-
zor experts. It is important that the method and
its hardware support make it possible to identify
and establish quantitative characteristics of both
component and dispersed structure of dusts.
This provides a solution to a whole set of tasks
that may arise within monitoring activities or
control of ambient air quality. Thus, actual lev-
els of hazardous chemicals can be identified in
ambient air (including heavy metal compounds
etc.); contributions made by specific sources to
pollution can be provided with solid evidence;
population exposures can be estimated more
precisely and adequately etc.

Undoubtedly, implementation of the sug-
gested approaches largely depends on avail-
ability of libraries that contain attributed (an-
notated) microphotos. Such libraries (data-
bases) ensure proper training of a neural
network and subsequent recognition of sam-
pled dust particles. At the same time, dust
emissions are being examined widely enough
at the moment [23-25]. This makes it possible
to constantly accumulate and expand available
data. In addition, many parties seem to have
considerable interest in creation of such librar-
ies. Surveillance authorities can rely on opera-
tive identification of marker chemicals to
prove objectivity of administrative measures
taken in a situation when some violations have
been detected. Economic entities can both per-
form self-assessment within production control
and defend their interests in difficult situations
in case violations of hygienic standards have
been detected during control and surveillance
activities.

% HQ, hazard quotient is the ratio of the potential exposure to a substance and the level at which no adverse effects are ex-

pected (reference concentration) (the Guide R.2.1.10.1920-04).

"MR 2.1.10.0156-19. 2.1.10. Gigiena. Kommunal'naya gigiena. Sostoyanie zdorov'ya naseleniya v svyazi s sostoyaniem
okruzhayushchei sredy i usloviyami prozhivaniya naseleniya. Otsenka kachestva atmosfernogo vozdukha i analiz riska
zdorov'yu naseleniya v tselyakh prinyatiya obosnovannykh upravlencheskikh reshenii v sfere obespecheniya kachestva atmos-
fernogo vozdukha i sanitarno-epidemiologicheskogo blagopoluchiya naseleniya [The Methodical guidelines 2.1.10.0156-19.
2.1.10. Hygiene. Communal hygiene. Public health associated with quality of the environment and living conditions. Assess-
ment of ambient air quality and public health risk analysis in order to make well-grounded managerial decisions concerning
provision of ambient air quality and sanitary-epidemiological wellbeing of the population]. KonsultantPlus. Available at:
http://www.consultant.ru/document/cons_doc LAW_ 415503/ (January 15, 2023) (in Russian).
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Conclusions. In this study, we have de-
scribed a new method to identify and quantify
chemical and fraction structures of airborne dusts.
The method is based on sampling and taking mi-
crophotos of dusts and subsequent analysis of the
solid component in them using a neural network
that has been trained relying on previously col-
lected data about dust structure and their dispersed
composition. Several technical decisions are sug-
gested for image processing in order to raise an
image quality and achieve more adequate results.

The suggested approaches can be useful
for continuous observations performed by Ro-
spotrebnadzor experts.

The method requires further adjusting and
testing on a wider range of various types and
levels of dust pollution. At the same time, the
study results indicate the method offers wide
opportunities that make it possible to:

— rapidly identify component and dis-
persed structure of dusts in ambient air;

— create a dust pollution profile;

— comparatively analyze and estimate
contributions made by different sources to am-
bient air pollution;

— rely on obtained results to ensure more
correct and precise health risk assessment.

Implementation of the suggested ap-
proaches largely depends on availability of
libraries that contain attributed microphotos of
dusts with various qualitative and disperse
structure. Creation of such databases (librar-
ies), data renewal and acquisition in them and
their use in solving practical tasks can be a
promising trend in further development of so-
cial and hygienic monitoring.
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