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Abstract:

Introduction/purpose: With the development of information technologies,
the Internet and social networks, the amount of collected data grows year
by year at high speed. Data processing and analysis is becoming a
necessity without which quality business decisions cannot be made. With
the development of data science, tools for processing unstructured data
have also been developed. Open data is publicly available data, the
processing of which allows gaining new knowledge. The goal of the work is
to present the possibility of using open data for research purposes, and their
processing through the Streamlit development environment.

Methods: This paper will present the Streamlit framework of the Python
programming language and its functionality through the analysis of a web
application for data analytics. As a case study, a comparative analysis of
the traffic accident data on the territory of the UZice Police Department for
2021 and 2022 will be presented.

Results: The Streamlit application will be used for the automatic analysis of
open data on the traffic accidents in the territory of the Republic of Serbia in
order to process the data and test the hypothesis about whether there has
been an increase in traffic safety in the territory of the UZice Police
Department.

Conclusion: This work shows the possibility of using the Streamlit
framework for creating an application for processing open data.

Key words: Descriptive analytics, open data, Streamlit, Pandas, Python,
traffic accidents.
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Introduction

This time can be rightly called the time of data. The paradigm that
describes modern society was created in 2006 when the British
mathematician Clive Hamby exclaimed from the roof of a building: "Data
is the new oil." With the development of information technologies, the
Internet and social networks, the amount of information has been growing
from year to year at high speed. It is estimated that 2.7 zettabytes of data
had been collected by 2013, while it is assumed that in 2025 that number
will be 175 zettabytes (Daley, 2022). Data processing has become both a
challenge and a necessity in order to make quality business and life
decisions. The new era characterized by ubiquitous computing, big data,
the use of sensors, the Internet of Things, artificial intelligence, blockchain
and a number of other technologies is called the Fourth Industrial
Revolution (Industry 4.0) (Krivokapi¢ at al, 2019). Industry 4.0 would not
be possible without the use of large amounts of data in business. The
European Union (EU) recognizes the importance of data as a resource for
economic development, creation of new jobs, competitiveness, innovation
and social progress. One of the pillars of the development of the EU
economy is the construction of the data economy, the total share of which
in 2016 was 300 billion euros (1.99% of European social income) with a
tendency to grow in the following years (Krivokapi¢ at al, 2019).

Open data

Open data is data that is publicly available to everyone and can be
used for any purpose in any way, without copyright or other restrictions
(Dymora at al, 2018). Most often, this term refers to data obtained from
public institutions of society, but the term is also used for other types of
data (medical data and the like). The open data initiative was created in
2007 when Lessing and his collaborators started the initiative to open the
data of Government institutions in the United States of America (USA) in
order to achieve transparency and introduce control at work (Ayre &
Craner, 2017). In 2013, in the USA, then-President Obama signed an
executive order on open data. The decree opens an open data portal,
states that openness in government strengthens democracy, promotes the
delivery of efficient and effective services to the public and contributes to
economic growth. The advantage of open government is the facilitation of
information resources, finding, availability and usability of data (Ayre &
Craner, 2017).

Proper use of open data can help achieve the following goals (Terzi¢
& Majstorivi¢, 2019):
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- Open data helps governments and citizens to make better decisions
based on the availability of more data.

- Users can combine different datasets.

- The openness of data allows researchers to explore trends as well as
uncover social and economic problems.

- Open data helps the public sector and institutions to achieve better
results in areas such as health, education, public safety, ecology,
natural disasters and the like.

- Open data contributes to economic development and helps in business
operations.

- It improves the flow of information in the government, improves
intersectoral cooperation and contributes to greater transparency.

- The openness of economic data helps to control the spending of public
money.

- Government openness accelerates institutional reactions, reduces
corruption and helps build new democratic spaces for citizens (Keser{
& Kin-Sing Chan, 2015).

Open data is usually created by public institutions. Before being
published, data must go through an anonymization process (Dymora at al,
2018). One of the basic requirements that open data must meet is to
ensure privacy. Data that is not allowed to be shared is called closed data.
The term closed data usually means personal data. Some data may be
processed by a limited number of users for the purpose of various
research. Such data is called shared data.

Open data must be in a format that allows easy machine processing.
Open data formats must enable processing in at least one open format
software (opendata portal).

Open data in Serbia

The first available set of open data in Serbia appeared in 2015 in the
work of the Ministry of Education, Science and Technological
Development, and significant progress has been made since then. The
number of publicly available open data sets in 2019 on the open data portal
data.gov.rs was over 650 from over 25 institutions (Krivokapi¢ at al, 2019).
In April 2023, that number was around 2166 from 111 institutions
(Data.gov.rs, 2023a, 2023b). The Law on Electronic Government from
2018 requires public bodies to open data within their jurisdiction (Sluzbeni
glasnik RS, 27/2018). The degree of progress of countries in terms of
opening data can be monitored on the Global Open Data Index portal
(2023). Data are analyzed in 15 categories. Serbia is in 41st place with a
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degree of openness of 41%. According to the Global Open Data Index,
(2023), the highest degree of openness is in the area of public
procurement as well as information on the degree of air quality. In four
categories, the Government did not open its data, namely:

- election data,

- overview of locations,

- spending the Government's money, and
- ownership of plots.

Open data on traffic accidents

The use and processing of open data creates favorable conditions for
the discovery of new knowledge in order to provide answers to important
social problems. One of the major problems around the world are traffic
accidents that claim more and more lives and cause great material
damage. With high-quality data analytics, conclusions can be drawn that
could reduce harmful consequences in the future. Saxena & Robila (2021)
describes the use of open data in the field of traffic and presents a tool for
the analysis of traffic accidents in the territory of the city of New York based
on open data analytics. The tool analyzes all the factors that have
influenced traffic accidents, visually represents the locations where
accidents have occurred, and provides insight into the details in order to
draw conclusions with the aim of reducing the number of accidents in the
future. Gladivi¢ and Dereti¢ describes the analysis of traffic accidents in
the territory of the City of Belgrade (Gladovi¢ & Dereti¢, 2018). At the very
beginning, the authors describe a set of open data, and then provide an
analysis of the data in Excel. The hypothesis of increased traffic safety in
the territory of the City of Belgrade in 2016 compared to 2015 was
examined.

Visualization means translating information into a visual context to
make it easier to understand. Visualization can be used to create high-
guality graphical representations of data, but also to perform exploratory
data analysis, EDA. In the paper (Volpi at al, 2014), the authors presented
the visual platform Roma Crash Map, which visually presents open data
on traffic accidents in 19 municipalities of the city of Rome. A similar project
in Serbia was developed by the Observatory of Social Innovation (ODI)
through an interactive map based on open data on traffic accidents from
2015 to 2019 sorted by various categories (Opservatorija drustvenih
inovacija, 2023).
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Methodology used in the work

For the purposes of building the traffic accident analysis application,
data from the open data portal covering the period from 2015 to January
2023 was used (Open data portal). Datasets are provided in .xIsx format.
The description of the columns is given in Table 1.

Table 1 — Open data columns used to build the application
Tabnuya 1 — Omkpbimbie OaHHbIe, UCMOb3yeMbie 0nsi pa3apabomKu NPUoXeHUs
Tabena 1 — Onuc KorloHa omeopeHuUx rnodamaka Koje ce Kopucme 3a u3pady annukayuje

Number of the Description

column

1 Traffic accident identification number
2 Police department

3 Police station

4 Date and time

5 Longitude

6 Latitude

7 Kind of traffic accident

8 Type of traffic accident

9 Description of the traffic accident

The application for the automatic analysis of traffic accident data was
developed in the Streamlit development environment using the Pandas
library. Streamlit is an open source Python library for easily creating web
applications for machine learning and data analytics. It provides an
intuitive and simple way of working when building applications and does
not require knowledge of other web tools. It is characterized by excellent
documentation that further facilitates the work (Docs.streamlit.io, 2023).

Streamlit has made it completely simple to create interfaces, display
text, visualize data, render widgets, and manage a web application from
start to deployment with its practical and highly intuitive application
programming interface (Khorasani et al, 2022).

Current code implementation is a feature of the environment that

allows the developer to visually track changes to the application every time
he makes changes to the program (Konova, 2022). The code can be
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written in any Python editor. As Python scripts, they are compatible with
Git and other version control software. It is also compatible with other
Python machine learning libraries such as Keras, Scikit-Learn, NumPy and
others. Installation is done through the package management system in
Python with the following command, pip install streamlit.

The main feature of this web environment is the simplicity of
operation.

Figure 1 illustrates how in just a few lines of code, using the API
provided by the framework, one can get a web page that visually presents
the data (Docs.streamlit.io, 2023).

import streamlit as st =
import pandas as pd w W My App » Streamlit

st.write ("""
i# My first app

Hello #world!* My ﬁrSt app

Hello world!

df = pd.read_csv("my_data.csv")
st.line_chart(df)

Figure 1 — Web page created in the Streamlit environment (Docs.streamlit.io, 2023)

Puc. 1 - Beb-cmpa+uya, co3daHHasi 8 cpede npunoxeHusi Streamlit (Docs.streamlit.io,
2023)

Cnuka 1 - lNpumep seb-cmparuue KpeupaHe y okpyxery Streamlit (Docs.streamlit.io,
2023)

Pandas is an open source Python library designed for fast and easy
data processing. It is interesting that in terms of the number of questions,
the Pandas library has the highest growth trend on the stackoverflow site
(Reddit.com, 2020).

It has excellent documentation that allows easy manipulation of
tabular data (Pandas.pydata.org, 2023).
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Application for automatic analysis of open traffic accident
data

The user of this application will be able to get acquainted with the
concept of open data and, through the analysis of traffic accident data,
gain a clearer picture of the statistical data related to this social problem.
The application consists of three pages: Homepage, About_project and
Data. The central part of the application is on the Data page, while the
remaining two pages are informative and present some functionality of the
Streamlit development framework, such as adding images and videos. On
the Data page there is a user manual for using the application. The user is
required to initially select data for analysis by drag and drop or by using
the file manager (Figure 2). The application processes only traffic accident
data sets available on the open data portal.

Podaci o saobracajnim nezgodama

Na uvoj slizni moZele analizrali podalke o savbracajiim nesrecaimna u Republic Srbiji

Da biispravno koristili aplikaciju neophodno je da preuzmete podatke sa portala otvorenih podataka
data.gov.

Kada preuzmete podatke na lokalni ratunar previaZenjem postaviiate u aplikaciju

Aplikacija je prilagodena da obradi sve podatke vezane za ssobraéajne nesreée dostupne na portalu.
Aplikacija se moZe koristiti samo za podatke o saobradajnim nesreéama
Lzaberile fajl

Drag and drop file h
@ rag and drop file here Browse files

1imit 200MR per file

Figure 2 — Image of the central part of the application for automatic processing of traffic
accident data (Gavrilovi¢, 2023)

Puc. 2 — N30bpaxeHue ueHmparbHOU Yacmu npusioxeHusi Or1s agmomamu4yeckoll
obpabomku daHHbIX 0 OOPOXXHO-MPaHCIopMHbIX npoucwecmeausix (Gavrilovié, 2023)
Cnuka 2 — Cnuka yeHmparnHoz desna anniukayuje 3a aymomamcky obpady nodamaka o
caobpahajHum Hecpehama (Gavrilovic, 2023)

After the user enters data into the application, tabular, numerical and
graphic reports on traffic accidents for the selected data set are obtained
(Figure 3). In addition to this data, the user can perform appropriate filtering
by selecting the police department as well as the type of offense and obtain
a tabular display of the data according to the given criteria (Figure 4). At
the end of the page, there is a display of traffic accidents on a geographical
map (Figure 5). The map has a possibility of enlargement for a more
precise insight into the geolocation of the traffic accident. In this way,
potentially dangerous places in traffic can be easily identified.
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edpenam

Ulkupan broj sachradajnih nezgoda na tertorii Republike Srbije Emosi,

Ma slededem grafilkonu prikazana j= strubtura sacbradajnih nesreda po wsti

Figure 3 — Tabular, numerical and graphic representation of traffic accidents (Gavrilovic,
2023)

Puc. 3 — Tabnu4Hoe, 4ucnosoe u epaghudeckoe rnpedcmasreHue dOPOXKHO-
mpaHcropmHeix npoucwecmsud (Gavrilovic, 2023)

Cnuka 3 —TabrnuyHa, HyMepu4ka u epaghuyka npeseHmauuja nodamaka o caobpahajHum
Hecpehama (Gavrilovié, 2023)

Izaberite upravu i vrstu prekr3aja za koje Zelite da vidite podatke.
Izaberi policijsku upravu

BEOGRAD

Izaberi vrstu prekrSaja

Sa povredjenim

I ka uprava
1351594 BEOGRAD BARAJEVO 01.01.2022,16:10 44.6040 Sa povredjenim
1358978 BEOGRAD BARAJEVO  02.02.2022,15:20 > 44.5819 Sa povredjenim

1359224 BEOGRAD BARAJEVO  17.02.2022,13:15 20.4122 44.6377 Sa povredjenim

1357244 BEOGRAD BARAJEVO 17.02.2022,11:55 20.3724 44.6250 Sa povredjenim

1361688 BEOGRAD BARAJEVO 01.03.2022,13:50 20.4170 44.5575 Sa povredjenim
1360105 BEOGRAD BARAJEVO .2022,16:10 20.4121 44.6379 Sa povredjenim

1363806 BEOGRAD BARAJEVO  20.03.2022,10:20 20.4159 44.5559 Sa povredjenim

Figure 4 — Using filters for data selection (Gavrilovic, 2023)
Puc. 4 — Ucnionb3oeaHue ¢hunbmpos Onss ombopa AaHHbIX (Gavrilovic, 2023)

Cnuka 4 — Ynompeba ¢hunmepa 3a cenekyujy nodamaka (Gavrilovié, 2023)
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Figure 5 — Traffic accident data represented on a map (Gavrilovic, 2023)
Puc. 5 — [JaHHbIe 0 OPOXHO-MPaHCIOPMHbIX poucwecmasusix, npedcmasneHHble Ha
kapme (Gavrilovic, 2023)
Cnuka 5 — lNpedcmasrbane nodamaka o caobpahajHum Hecpehama Ha manu (Gavrilovic,
2023)

Comparative analysis of the traffic accidents in the
territory of the Police Department of Uzice for 2021 and
2022

The practical application of the application for research purposes
refers to the analysis of traffic accidents on the territory of the UzZice Police
Department (Uzice PD). The primary goal of the research is to test the
hypothesis about whether the analysis of open data on traffic accidents for
previous years, and preventive actions, has led to an increase in traffic
safety in the territory of the Uzice PD. The data was obtained by using the
application and selecting the appropriate filters available on it.

A total of 664 traffic accidents were recorded on the territory of the
UZice police department in 2021, namely 349 accidents with material
damage, 297 traffic accidents with injured persons and 18 accidents with
killed persons. Regarding the time interval when the traffic accident
occurred, 219 traffic accidents occurred from midnight to 12:00 and 445
from 12:00 to midnight. The most serious forms of traffic accidents are
those in which there are injured or killed participants. Traffic accidents with
injured persons in 2021 occurred more often after 12:00 (201) than before
12:00 (96). In the period from midnight to 12:00, there were 5 fatal traffic
accidents, while in the period from 12:00 to midnight that number was 13.
Through graphic interpretation and visualization, it is possible to identify
potentially dangerous road routes on the territory of the selected PD. The
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graphic representation of the geolocations of the accidents with injured
persons for the year 2021 on the territory of the Uzice PD is shown in
Figure 6.
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Figure 6 — Geolocations of the traffic accidents with injured persons for the year 2021
(Gavrilovi¢, 2023)
Puc. 6 — Neoepachuyeckue koopduHambl OOPOKHO-MPaHCIOPMHbIX rpoucwecmasuli ¢
nocmpadaswumu 8 2021 200y (Gavrilovic, 2023)
Cnuka 6 — Jlokayuje caobpahajHux Hecpeha ca nospeheHum nuyuma y 2021. 200uHu
(Gavrilovié, 2023)

A graphic representation of the geolocations of the traffic accidents
with fatalities in the territory of the Uzice PD for the year 2022 is given in
Figure 7.

A total of 647 traffic accidents were recorded on the territory of the
Uzice Police Department in 2022, of which 375 resulted in material
damage, 255 resulted in injuries and 17 accidents resulted in fatalities. In
the period from midnight to 12:00, 236 traffic accidents were recorded,
while in the period from noon to midnight, 411 were recorded. The number
of traffic accidents with injured persons until noon in 2022 was 86, while
169 such accidents occurred from noon to midnight. When it comes to
accidents in which there were fatalities, they happened more in the
afternoon (10) than in the morning (7). The graphic representation of the
accidents with injured persons is in Figure 8.
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Figure 7 — Geolocations of the fatal traffic accidents for 2021 (Gavrilovic¢, 2023)
Puc. 7 — lNeoepagpuyeckue koopOuHambl AOPOXKHO-MPaHCIOPMHbIX rpoucuwiecmauti co
cmepmerbHbiM ucxodom 8 2021 200y (Gavrilovic, 2023)

Cnuka 7 — leonokauyuja caobpahajHux Hecpeha ca cMpmHum ucxodom y 2021. 200uHU
(Gavrilovié, 2023)
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Figure 8 — Geolocations of the traffic accidents with injured persons for the year 2022
(Gavrilovi¢, 2023)
Puc. 8 — Neozpaghuyeckue koopOuHambi GOPOKHO-MPaHCrIoPMHbIX rpoucuiecmesuti ¢
nocmpadaswumu 8 2022 200y (Gavrilovic, 2023)
Cnuka 8 — Jlokauuje caobpahajHux Hecpeha ca noepeheHum nuyuma y 2022. 200uHU
(Gavrilovi¢, 2023)
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The graphic representation of the locations of the traffic accidents with
fatalities is presented in Figure 9.
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Figure 9 — Geolocations of the fatal traffic accidents in 2022 (Gavrilovi¢, 2023)
Puc. 9 — Neoepaghuyeckue koopduHambl GOPOKHO-MPaHCIOPMHbIX fpoucwecmsuli co
cmepmerbHbIM ucxodom 8 2022 200y (Gavrilovic, 2023)

Cnuka 9 — eonokayuja caobpahajHux Hecpeha ca cMpmHum ucxodom y 2022. 200uHU
(Gavrilovié, 2023)

The analysis of the graphic interpretations in Figure 6 and Figure 8
shows it is noticeable that the largest number of traffic accidents with
injured persons in the territory of the UZice Police Department occurs on
two road directions, Uzice-Cajetina and UZice-PoZega. Apart from these
main road routes, there is a noticeable problem with safety on the Pozega-
Arilje and PozZega-Kosjeri¢ roads, as well as on the branch of the road that
leads from the town of SusSica to the Kotroman border crossing.

When the geolocations of the traffic accidents with dead participants
in Figures 7 and 9 are compared, the conclusion is similar to the previous
one. The largest number was recorded on the highway routes UZice-
Cajetina and Uzice-PoZega. The comparison of the data from Figures 7
and 9 reveals a noticeable decrease in the number of traffic accidents with
a fatal outcome in 2022 on the UZice-PoZega road, while there is a slight
increase on the UZice-Cajetina road.

The structure of traffic accidents for 2021 and 2022 by the time period
when they occurred is presented in Table 2.
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Table 2 — Percentage of accidents in relation to the time when they occurred
Tabnuuya 2 — lNpoyeHmHbIl 0630p B0POXHO-MpPaHCIOPMHbIX npoucwecmaul rno eodam
Tabena 2 — NpoueHmyarnHu npuka3 caobpahajHux Hecpeha o epemeHy kada cy ce
dozodune

Percentage of traffic 00h -12h 12h - 00h
accidents in relation to the
time when they occurred

2021 32.98% 67.02%
2022 36.47% 63.53%

From the Table 2 data, it is noticeable that a greater number of traffic
accidents occur in the afternoon. Regarding the intervals by year, the
number of traffic accidents from midnight to noon is percentageally higher
in 2022 than in 2021.

Table 3 shows the data on traffic accidents for 2021 and 2022.

Table 3 — Comparative presentation of traffic accidents by year
Tabnuua 3 — CpasHuUmMenbHbIlU aHanu3 oPOXXHO-MPaHCNopPMHbIX npoucwecmaudl rno
2o00am
Tabena 3 — YnopedHa aHanu3a caobpahajHux Hecpeha no eoduHama

Number of traffic | With material With injured With dead Total
accidents by damage persons persons

category

2021 349 297 18 664
2022 375 255 17 647

In % +7.45% -14.14% -5.56% -2.56%

When it comes to traffic accidents with material damage, there was
an increase of 7.45%, while the number of traffic accidents with injured
persons decreased by 14.4%. There was also a decrease in the number
of fatal traffic accidents by 5.56%. Regarding the absolute numbers of
traffic accidents, the total number of traffic accidents is lower by 2.56%, so
we can accept the hypothesis that there has been an increase in traffic
safety in the territory of the UZice PD.

The conclusions obtained from the statistical analysis of the data
should be taken with a grain of salt due to potential shortcomings in the
method of collection, recording and uneven registration (Gladovi¢&
Dereti¢, 2018).
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Conclusion

This work shows the possibility of using the Streamlit framework for
creating an application for processing open data. The work begins with a
short introduction, then the concept of open data is explained and the
previous works based on open data on traffic accidents are presented. The
main part of the paper is a description of the web application for the
analysis of traffic accidents in the Republic of Serbia and its practical
application to the analysis of traffic accidents in the territory of the Uzice
PD. The aim of the work is to get acquainted with open data and the
functional possibilities of the Streamlit development environment through
the analysis of the application operation. Using the application enables a
review of data on traffic accidents according to various criteria, which
facilitates the review by researchers and services in charge of traffic safety.
The analysis of the data for the Uzice Police Department showed that there
was an increase in the general level of traffic safety in 2022 compared to
2021. The visualization identified road routes where there were the most
accidents with injured and dead persons and where preventive control
measures should potentially be strengthened. The application presented
in the paper has room for upgrading in the future, by introducing additional
functionalities, in order to make the work even easier for professionals for
whom it is intended.

References

Ayre, L.B. & Craner, J. 2017. Open Data: What It Is and Why You Should
Care. Public Library Quarterly, 36(2), pp.173-184. Available at:
https://doi.org/10.1080/01616846.2017.1313045.

Daley, S. 2022. Data Science What is Data Science? A Complete Guide.
Builtin.com, 17 August [online]. Available at: https://builtin.com/data-science
[Accessed: 10 March 2023].

-Data.gov.rs (Portal otvorenih podataka Vlade Republike Srbije). 2023a.
Otvoreni podaci [online]. Available at: https://data.gov.rs/sr/discover/ (in Serbian)
[Accessed: 10 March 2023].

-Data.gov.rs (Portal otvorenih podataka Vlade Republike Srbije). 2023b.
Podaci o saobracajnim nezgodama po POLICIJSKIM UPRAVAMA i OPSTINAMA
[online]. Available at: https://data.gov.rs/sr/datasets/podatsi-o-saobratshajnim-
nezgodama-po-politsijskim-upravama-i-opshtinama/ (in Serbian) [Accessed: 10
March 2023].

-Docs.streamlit.io. 2023. Streamlit documentation [online]. Available at:
https://docs.streamlit.io/ [Accessed: 10 March 2023].

629

Gavrilovi¢, B. et al, Comparative analysis of the traffic accidents in the territory of the city of UZice for 2021 and 2022 using open data and the Streamlit application, pp.616-633


https://builtin.com/data-science
https://data.gov.rs/sr/datasets/podatsi-o-saobratshajnim-nezgodama-po-politsijskim-upravama-i-opshtinama/
https://data.gov.rs/sr/datasets/podatsi-o-saobratshajnim-nezgodama-po-politsijskim-upravama-i-opshtinama/

QVOJNOTEHNICKI GLASNIK / MILITARY TECHNICAL COURIER, 2023, Vol. 71, Issue 3

Dymora, P., Mazurek, M. & Kowal, B. 2018. Open data — an introduction to
the issue. In: ITM Web of Conferences 21, 00017 (2018). Available at:
https://doi.org/10.1051/itmconf/20182100017.

Gavrilovi¢, B. 2023. Aplikacija za automatsku obradu otvorenih podataka o
saobraCajnim nesrecama [online]. Available at: https://brankogavrilovic-
automatska-obrada-homepage-r3ltns.streamlit.app/ (in Serbian) [Accessed: 03.
March 2023].

Gladovi¢, P.V. & Dereti¢, N.N. 2018. Open data and databases in analysis
of traffic accidents in Belgrade. Tehnika, 73(2), pp.247-253 (in Serbian). Available
at: https://doi.org/10.5937/tehnikal1802247G.

-Global Open Data Index. 2023. Place overview [online]. Available at:
https://index.okfn.org/place.html [Accessed: 10 March 2023].

Keser(, J. & Kin-Sing Chan, J. 2015. The Social Impact of Open Data. In:
3rd International Open Data Conference (IODC), Ottawa, Canada, May 28-29.

Khorasani, M., Abdou, M. & Hernandez Fernandez, J. 2022. Streamlit
Basics. In: Web Application Development with Streamlit. Berkeley, CA: Apress.
Available at: https://doi.org/10.1007/978-1-4842-8111-6 2.

Konova, P.S. 2022. Streamlit library as a tool for processing and visualization
of big data. Stolypin messenger, 3(2) [online]. Available at: https://stolypin-
vestnik.ru/wp-content/uploads/2022/08/59.pdf (in Russian) [Accessed: 10 March
2023]. (In the original: KoHoga, 1.C. 2022. bubnuoteka streamlit kak MAHCTPYMEHT
06paboTkn 1 BM3yanuaaumm 0onbwnx gaHHbiX. CmosbInUHCKUl 8ecmHuk, 3(2)
[oHnanH]. HoctynHo Ha: https://stolypin-vestnik.ru/wp-
content/uploads/2022/08/59.pdf (in Russian) [daTa obpaweHus: 10 Mapt 2023].)

Krivokapi¢, B., Adamovi¢, J., MiloSevi¢, F. & Kosmina, K. 2019. Vodi¢ kroz
otvorene podatke. Belgrade: United Nations Development Programme [online].
Available at: https://data.gov.rs/_themes/govrs/doc/vodic-kroz-otvorene-
podatke_cirilica.pdf (in Serbian) [Accessed: 10 March 2023]. ISBN: 978-86-7728-
259-2.

-Opservatorija drustvenih inovacija. 2023. O vizuelizaciji: gde se deSavaju
saobracajne nezgode [online]. Available at: https://data.odi.rs/rsnezgode/ (in
Serbian) [Accessed: 10 March 2023].

-Pandas.pydata.org. 2023. Pandas documentation [online]. Available at:
https://pandas.pydata.org/docs/ [Accessed: 10 March 2023].

-Reddit.com. 2020. Stack overflow traffic to questions about selected
python packages [online]. Avaiable at:
https://www.reddit.com/r/Python/comments/jogwc5/stack_overflow_traffic_to_qu
estions_about/ [Accessed: 10 March 2023].

Saxena, A. & Robila, S.A. 2021. Analysis of the New York City’s Vehicle
Crash Open Data. In: 2021 IEEE International Conference on Big Data (Big Data),
Orlando, FL, USA, pp.6017-6019, December 15-18. Available at:
https://doi.org/10.1109/BigData52589.2021.9672012.

-Sluzbeni glasnik RS. 27/2018. Zakon o elektronskoj upravi. Belgrade: JP
»Sluzbeni glasnik® (in Serbian).

630



https://doi.org/10.1007/978-1-4842-8111-6_2
https://pandas.pydata.org/docs/
https://www.reddit.com/r/Python/comments/jogwc5/stack_overflow_traffic_to_questions_about/
https://www.reddit.com/r/Python/comments/jogwc5/stack_overflow_traffic_to_questions_about/

Terzi¢, R. & Majstorovi¢, M. 2019. Open data concept, its application and
experiences. Vojnotehnicki glasnik/Military Technical Courier, 67(2), pp.347-364.
Available at: https://doi.org/10.5937/vojtehg67-19935.

Volpi, V., Ingrosso, A., Pazzola, M., Opromolla, A. & Medaglia, C.M. 2014.
Roma Crash Map: An Open Data Visualization Tool for the Municipalities of
Rome. In: Yamamoto, S. (Eds.) Human Interface and the Management of
Information. Information and Knowledge in Applications and Services. HIMI 2014.
Lecture Notes in Computer Science, 8522. Cham: Springer. Available at:
https://doi.org/10.1007/978-3-319-07863-2_28.

CpaBHUTENbBHBIVA aHanNM3 OPOXHO-TPAHCMOPTHBIX NPOUCLLECTBUN Ha
Tepputopun ropoga Yxuue 3a 2021 n 2022 roabl C UICNOSb30BaHMEM
OTKPbITbIX AaHHbIX U NpunoxeHusa Streamlit

Bpatko M. Taepunoeuyd, EneHa Mutposny®
@ DKOHOMUYECKMI KONneox, r.Yxwue, Pecnybnuka Cepbusi, koppecnoHaeHT

5 Yuusepcutet Macay, dhakynbTeT hakynbTeT MaTeMaTuKi U BbIYUCTINTENBHOM
TexHukw, r.Macay, PepepaTtneHasn Pecnybnvka Mepmanus;
Hay4Ho-uccnepoBaTenbCknii UHCTUTYT UCKYCCTBEHHOIO MHTEeNnekTa
Cepbun, r.Hoeu-Caa, Pecnybnuka Cepbus

PYBPUKA TPHTU: 50.41.21 Cuctembl ynpaBneHus 6asamu aaHHbix (CYBL),
50.53.17 ABTomaTunsaums cbopa n 06paboTkn AaHHbIX
Hay4HOro aKcrnepumeHTa
BWO CTATbW: opurmHanbHas Hay4Has ctaTes

Pesrome:

BseedeHue/uyenb: C  pasgumueM UHGOPMaUUOHHbLIX MmMexHoso2ud,
UHMepHema u coyuasbHbix cemeli o6bem cobupaembix 0aHHbIX 200 om
2o0a pacmem ¢ 02pomMHOU ckopocmbro. Obpabomka u aHanu3 OaHHbIX
cmaHoesimcsi Heobxo0UMOCmbio, 663 KOMOPbLIX HEBO3MOXHO MPUHUMamb
KavyecmeeHHble busHec-peweHus.. C pazsumuem Hayku o OaHHbIx (Data
Science) 6biu makxke padpabomaHbl UHCMpymeHmMbl Onsi 0bpabomku
HecmpykmypupogaHHbix 0aHHbIX. OmKpbimble OaHHbIe npedcmassisiom
cobol obuwedocmynHbie OaHHble, 0bpabomka KOMOPbIX [1038075em
rnonydyams Hoeble 3HaHusl. Llenb OaHHoU pabombl - npedcmasumb
803MOXXHOCMb ucronb308aHusi OMKPbIMbIX OaHHbIX 8
uccrnedosamernbCKUX Uensx U ux obpabomku c roMouwbro cpedbl
npurnoxeHus Streamlit.

Memodel: B daHHOU cmambee npedcmaeneH Streamlight cbpelimeopk
f3bIKa rpoepammuposaHusi Python u e2o ¢hyHKUUOHarnbHOCMb Ha OCHO8e
aHanusa eeb-rpunoxeHuss 0Ond aHanu3a OaHHbIX. B Kavyecmse
memamu4ecKkoeo uccredogaHusi npedcmasrieH cpasHUMerlbHbIU aHanu3
OaHHbIX 0 O0POXKHO-MPAaHCIOPMHbIX MPOUCWECMBUSIX Ha Meppumopuu 2.
Yxuue 3a 2021 u 2022 200b1 no daHHbIM palioHHO20 yripaeneHus MB/].
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Pesynbmamel:  [lpunoxeHue  Streamlit  ucnonb3osanocb 055
asemomMamu4ecKko20 aHas/u3a OMmKPbIMbIX OaHHbIX O  OOPOXKHO-
mpaHCnopmHbIX rpoucwecmausix Ha meppumopuu Pecriybnuku Cepbusi
C uenbto 0bpabomku GaHHbIX U MPOBEPKU 2urnome3abi 0 MoM, 4Ymo makou
mMemod nosbicum 6e30rnacHocmb OOPOXHO20 OBUXKEHUST Ha meppumopuu
palioHHO20 yrpaerneHusi BHympeHHuUx 0ersl rio 2. Yxxuue.

Bbigodbl:  [JaHHoe uccriefogaHue nokasbleaem  803MOXHOCMU
ucrionb3oeaHusi ppelimeopka Streamlight e paspabomke npunoxeHus
0151 06pabomku OmMKpPbIMbIX OaHHbIX.

Knrouesbie cnosa: OnucamesibHasi aHanumuka, OmKpbimble OaHHbIe,
Streamlit, Pandas, Python, dopoxHo-mpaHCrnopmHbIe rMpoucuIecmeaus.

YnopegHa aHanunsa caobpahajHux Hecpeha Ha Teputopuju rpaga
Yxunuya y 2021. n 2022. rognHn NpMMeHOM OTBOPEHNX NogaTtaka u
Streamlit annukauwje

BpaHko M. Taepunosuh?, JereHa Mutposuh®
a Cpeatba ekoHOMCKa LKona, Yxuue, Penybnuka Cpbuja, ayTop 3a npenucky
6 Yuueepautet MNacay, ®akynTteT 3a payyHapcTBO M MaTemMaTuky,
Macay, CaBesHa Penybnvka Hemauka;
McTpaxmBayko-pa3BojHM MHCTUTYT 3a BeLuTauky uHtenureHunjy Cpbuje,
Hoeu Capg, Penybnuka Cpbuja

OBJIACT: payyHapcke Hayke, MHOpMaLMOoHe TeXHomoruje
KATETOPUJA (TUM) YNAHKA: opyruHanHu Hay4Hu pag

Caxemak:

Yeod/uurs: Ca passgojem UHghopMaUuUuOHUX mexHorioauja, UHmepHema u
OpywmeeHuUX MpexXa, KONU4YUHa MpuKyrrbeHuUx nodamaka pacme 8esiuKoM
6p3uHom. Hbuxoea obpada u aHarnu3sa nocmaje HeornxoOHocm 6e3 Koje ce
He Moay doHocumu KeanumemHe riocsiogHe o0nyke. Ca pa3gojem Hayke O
nodayuma (Data Science) passujeHu cy u anamu 3a obpady
HecmpykmypupaHux nodamaka. OmeopeHu rodayu cy jagHo 0ocmyrHu,
a muxosa obpada omoeyhasa cmuuarbe Hogux 3Hara. Ljurb pada jecme
npedcmaerbare MoayhHocmu Kopuwhersa omeopeHux rnodamaka Yy
ucmpaxueadke cepxe, Kao U Huxose obpade Kpo3 Streamlit paseojHo
OKpYeHse.

Memode: Y pady je npedcmasrbeH Streamlit okeup rpozpamckoez jesuka
Python u Hezosa ¢byHKUUOHaIHOCM KpPO3 aHanu3y eeb-arnnukayuje 3a
aHanu3dy nodamaka. Kao cmylOuja criy4aja npukasaHa je yriopedHa
aHanusza nodamaka o caobpahajHum He3zolama Ha mepumopuju 1Y
Yxuue y 2021. u 2022. 200uHu.

Pesynmamu: Streamlit arnnukayuja 6uhe KopuwheHa 3a aymomamcky
aHarnu3y omeopeHux rnodamaka o caobpahajHum He3zo0ama y Penybrniuyu
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Cpbuju padu obpade nodamaka u mecmuparba xuriomese o0 mome 0a nu
je dowrio do nosehara 6e3bedHocmu caobpahaja Ha mepumopuju 1Y
Yxxuye.

Sakrbyyak: Y pady je npedoyeHa moayhHocm kopuwhera Streamlit-a 3a
Kpeupar-e annukayuje 3a o6pady omeopeHux rnodamaka.

KrbyyHe peyu: OeckpunmueHa aHasumuka, omeopeHu nodauyu,
Streamlit, Pandas, Python, caobpahajHe He3zzode.
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