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when items are introduced to new geographic areas or when demand experiences sudden short-term
increases, such during the holidays.

Despite all the above advantages, it is also worth noting that conversational Al faces such
challenges as:

e Privacy and Security.

Conversational Al is prone to privacy and security vulnerabilities since it relies on data
collection to answer user inquiries. Creating conversational Al apps with high privacy and security
standards, as well as monitoring mechanisms, will aid in the development of trust among end users,
ultimately increasing chatbot usage over time.

e Communication difficulties.

There are numerous aspects that can influence human-machine communication, ranging from
languages, dialects, and accents to sarcasm, emojis, and slang. Conversational Al systems must stay
current on what is usual and what is the "new normal" in human conversation.

e Optimization problem.

Conversational Al can help optimise a company's workflow, resulting in a reduction in the
workforce for a specific job function. This can spark socioeconomic activism, resulting in a
negative response against a firm.

To summarise, Conversational Al is rapidly evolving into a sophisticated system capable of
identifying emotions and sentiment. As a result, the case for including it into your customer
experience technology stack will only strengthen.

Reference

l.Andrew  Freed (2021) Conversational —~Al, Manning, p.3-6.  Avalable:

https://cdn.ttgtmedia.com/rms/pdf/bookshelf conversational ai.pdf

UDC 004.67

PREDICTION OF AIR QUALITY INDEX USING MACHINE LEARNING
METHODS
Brylliantova A. (brilliantoval 113@knu.ua)
Taras Shevchenko National University of Kyiv(Ukraine)

The issues of relevance of monitoring air quality indicators are discussed in theses. A
description of the algorithm for performing short-term forecasts based on time series and values of
air pollutionis given. The conclusion describes the indicators and data against which the algorithm
was evaluated.

Abstract

Controlling the level of air pollution is a global problem. Prolonged stay in areas where the air
quality indicator does not correspond to acceptable values according to the scale developed by the
Environmental Protection Agency causes a high level of morbidity and a negative impact on all
systems of the human body. In addition, in the current outbreak of the affected infection of COVID-
19, air pollution can complicate the course of the disease[1].

That is why the analysis and forecast of short-term PM pollution can save many lives. For this
purpose the Random Forest algorithm was improved for short-term prediction of air quality
indicators based on time series. To train the model, a data set with indicators of air pollution with
PM10, PM2.5 particles, air humidity, temperature values and time from stations in Kyiv was
collected.
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Introduction

Air pollution is the second leading cause of deaths from noncommunicable diseases (NCDs)
after tobacco-smoking. In 2018, household and outdoor air pollution was recognized as one of the
risk factor for NCDs, alongside unhealthy diets, tobacco-smoking, harmful use of alcohol, and
physical inactivity. Globally, household and ambient air pollution causes 7 million premature deaths
each year, including more than 5 million due to NCD (data for 2016). More than 550 000 deaths in
the WHO European Region were attributable to the joint effects of household and ambient air
pollution in 2016, with over 500 000 being due to ambient air pollution and more than 50 000 to
household air pollution. The main NCDs associated with air pollution include ischaemic heart
disease (IHD), stroke, chronic obstructive pulmonary disease (COPD) and lung cancer. Based on
data from 2012, globally, 2.8 and 3.7 million NCD deaths were due to ambient and houschold air
pollution, respectively. Ambient and household air pollution caused, respectively, nearly 480 000
and 120 000 NCD deaths in the WHO European Region from IHD, stroke, COPD and lung cancer
[2].

The work will focus on air pollution by solid particles (or small particles). The choice is due to
the availability of data for this type of pollution, which is difficult to filter. In addition, even short-
term pollution causes fatal cardiovascular diseases, particularly asthma [3] and increases the
mortality rate by 2.5%[4] .

The functionality of applications working with the air quality index (AQI) indicator is limited
only to the publication of the AQI indicator at the time of application and during the active use of
the service by the user. So far, no information has been made public about open-source applications
that provide short-term forecasts of air quality indicators for a specified time at the user's request.

The goal of the work is to deepen the automation of the air quality indicator forecasting
system using machine learning methods to simplify the process of monitoring air conditions, which
will help to inform in advance people who are sensitive to this type of pollution, such as children,
the elderly or other people with heart diseases, asthma and another respiratory diseases

Algorithm

Before starting work with the software application, it is necessary to collect data using the
developed module. You can repeat the steps for other stations or at other times during the day. It is
worth noting that the shorter the interval between the time of data entry and the time for which the
forecast is made, the more accurate the results will be.

Also, the obtained results are affected by the state of the environment at the time of data
collection from the station, due to the possibility of adverse external factors, the data may differ
significantly at different time intervals.

To assess the quality of the algorithm, the values of the metrics Rz, MAE, MSE, RMSE were
calculated and a graphical representation of the importance of the parameters for this model was
constructed. Also, a comparison of the actual and predicted AQI indicators was made in the form of
a table.

Temp

PM25

PM10

time

stationName

0.0 0.2 0.4 0.6 0.8
Random Forest Feature Importance

A graphical representation of the importance of parameters for model
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Conclusions

An analysis of the literature and existing algorithms was carried out in order to highlight
modern approaches to the construction of systems for forecasting based on time series. The next
stage was the improvement of the data collection and processing process, on which an own dataset
was created, storage in the database was configured, and an interface was developed for convenient
data manipulation. To assess the quality of the algorithm, the values of the metrics were calculated
and a graphical representation of the importance of the parameters for this model was constructed.
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UDC 004.021
REALIZATION AND COMPARISON OF PATHFINDING ALGORITHMS

Chabanenko ML.I. (chabanenko@knu.ua)
Taras Shevchenko National University of Kyiv, Ukraine

In modern day society fields of Artificial Intelligence (Al) and robotics are rapidly growing.
One of the most basic elements of them is pathfinding, which enables an agent to calculate a path
from a starting point to a target around any number of obstacles.

This work analyzes several pathfinding algorithms and answers if one is the best or if different
algorithms are better suited for specific environments and goals. Six algorithms are reviewed: A%,
WA, DWA* IDA* JPS, LPA*.

Introduction

The system aims to give visual representation and thus understanding of pathfinding
algorithms’ behavior to users. Therefore, application will have GUI. Program must have adjustable
parameters for both algorithms and map representation to show influence from changes in
configuration on algorithm’s behavior.

Current project represents several static algorithms and one dynamic to show the possibilities
and work yet to be done.

However, this project doesn’t have realization of algorithms like Dijkstra’s or breadth-first
search due to their simplicity. Also, multi-agent (several target goas) problem will not be included
in program.

At the end of this research, we will define what is the best algorithm amongst reviewed.
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