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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.

Keywords: Descriptive analytics, open data, Streamlit, Pandas, Python, traffic accidents.
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Beeacnue/neas: C passurieM MH$OPMALMOHHDBIX TEXHOAOTHIL, MHTCPHETA U COLIUAABHBIX CETell 06beM cOOMPACMBIX AQHHBIX
roA OT ropa pacTeT ¢ OrpoMHOM ckopocTsio. O6paboTKa M aHAAM3 AAHHBIX CTAHOBSITCS HEODXOAMMOCTBIO, 6e3 KOTOPBIX
HEBO3MOXKHO INIPHHAMATh KadecTBEHHble OusHec-pemeHus. C pasputnem Hayku o aauubix (Data Science) 6bram Taroke
paspaboTaHbl MHCTPYMEHTBI AAs OOPabOTKH HECTPYKTYPHUPOBaHHBIX AAHHBIX. OTKpBITBIC AAQHHBIC IIPEACTABASIIOT OGO
001IeAOCTYIIHbIE AaHHBIE, 00pabOTKa KOTOPBIX IIO3BOASCT MOAYYaTh HOBbIC 3HaHMs. LleAb AaHHOI paboThl — NpeACTaBUTH
BO3MOYXHOCTb UCTIOAB3OBAHIUSI OTKPBITBIX AAHHBIX B HCCACAOBATCABCKUX LICASX U HX 0OPabOTKH € TOMOLIBIO CPEABI IPHAOXKEHMSI
Streamlit.

Meroabt: B pannoit crathe npeacraBacH Streamlight ppeiimBopx si3bika nporpammuposanus Python u ero ¢pynknyuonaasnocts
Ha OCHOBC aHAAM3a BEO-TIPUAOKCHHS AAsl QHAAM3A AQHHBIX. B KauecTBEe TEMaTHYECKOTO HCCACAOBAHUS IIPCACTABACH
CPaBHMTEABHBIH AHAAU3 AAHHBIX O AOPOXKHO-TPAHCIOPTHBIX NPOUCIIECTBHAX Ha TeppuTopuH T. Yokuie 3a 2021 u 2022 roas mo
AQHHBIM pailoHHOTO yrpaBaeHust MBA.

Pesyabrarer: ITpuaoxenue Streamlit MCIIOAB30BAAOCH AASL aBTOMATHYECCKOTO AHAAM3a OTKPBITBIX AQHHBIX O AOPOXKHO-
TPaHCIIOPTHBIX NPOMCILECTBUSIX Ha Tepputopun Pecrybankn Cepbust ¢ eabio 06pabOTKH AAHHBIX M IIPOBEPKU THIIOTE3BI O
TOM, YTO TAKOH METOA MOBBICUT GE30I1ACHOCTh AOPOXKHOTO ABH)KCHHS HA TEPPUTOPUH PAlIOHHOTO YIIPABACHHS BHYTPCHHUX ACA
110 1. Yxuie.

BoiBoAbl: AaHHOE HCCACAOBaHME IOKa3bIBACT BOSMOXKHOCTH HCIIOAB30BaHUs ¢peiiMBopka Streamlight B paspaborke
IPUAOKCHUS AASL 0OPaOOTKH OTKPBITHIX AAHHBIX.

KaroueBpie caoBa: OmnucareabHast aHAAUTHKA, oTKphIThIe AaHHBIe, Streamlit, Pandas, Python, soposkHo-TpancmoprHbIe

NPpOHCIICCTBHUA.

Abstract

YBoa/unn: Ca passojeM HHPOPMALMOHHUX TEXHOAOTH)a, MHTCPHETA M APYLITBCHUX MPEXKA, KOAUIHHA TPUKYIIACHUX TTOAATAKA
pacre BeankoM Gpsunom. Fbuxosa 06papsa 1 aHaAn3a TOCTaje HEOMXOAHOCT €3 Koje ce He MOTY AOHOCHUTH KBAAUTETHE IIOCAOBHE
opayke. Ca pasBojem Hayke o mopanuma (Data Science) passujeHn cy u asatn 3a o6papy HECTPYKTYPHPaHHX MOAATaKa.
OTBOpeHH MOAALY CY jaBHO AOCTYIIHH, a HHX0Ba o0pasa omoryhasa cruuame HoBux 3Hama. Llus papa jecte mpeacraBmame
moryhHoctn xopuimhema OTBOpeHHMX MmopaTaka y HCTpaKMBAuKe CBpXE, Kao M muxoBe obpase kpos Streamlit passojuo
OKpYXKeHbe.

Meroae: V paay je npeacraBsen Streamlit okBup nporpamckor jesuxa Python u merosa ¢pyHKIHOHAAHOCT KPO3 aHAAUSY BeG-
amAmuKanuje 3a anaausy noaaraxa. Kao cryauja cayuaja npuxasana je ynopepHa aHaansa nmoaaraka o caobpahajuum nesrosama na
teputopuju ITY Voxune y 2021. u 2022. ropusn.

Pesyararn: Streamlit anaunkauuja 6uhe xopumhena sa ayromarcky anaansy orBopernx noparaka o caobpahajuum sesropama y
Penybanun Cpbuju paan obpase mopaTaka M TeCTHpama XMUIIOTE3E O TOME Ad AH je AOWIAO A0 mnoseharma 6esbepnocTn
caobpahaja na repuropuju ITY Vuue.

3akmyuak: Y paay je npeaoucna moryhuocr kopumhera Streamlit-a sa kpenpame anaukanuje 3a 06pasy OTBOPEHHX TOAATAKA.

Keywords: ACCKPHIITHBHA aHAAUTHKA, OTBOPeHH moaauy, Streamlit, Pandas, Python, cao6pahajue Hesroae.
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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):

- 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 (Keserti & 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.
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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 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-quality 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).

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 .xlsx
format. The description of the columns is given in Table 1.
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Table 1

Open data columns used to build the application

Number of the

Description
column

Traffic accident identification
number

Police department

Police station

Date and time

Longitude

Latitude

Kind of traffic accident
Type of traffic accident

NO| o | O\ | N | W[ D] o

Description of the traffic accident

Ta6A14ua 1- OTKPbITI)IC AAHHBIC, UCIIOAB3YCMBbIC AAS Pa3pa6OTKI/I NPHAOKCHUS
Ta6eAa 1 — Onuc xorona OTBOPCHHX ITOAATAKA KOjC CC KOPHCTE 32 U3PAAY aI'IAI/IKaI.II/IjC

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
written in any Python editor. As Python scripts, they are compatible with 633 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
aweb page that visually presents the data (Docs.streamlit.io, 2023).
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import streamlit as st

import pandas as pd = . Wy App = Streamlit

st.write

# My first app

Hello #world!=x MY ﬁ rst ap p

Hello warld!

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

Figure 1
Web page created in the Streamlit environment (Docs.streamlit.io, 2023)
Puc. 1 — Be6-crpanuua, cospannas B cpeae npuaokenus Streamlit (Docs.streamlit.io, 2023)
Cauxka 1 - [Ipumep Be6-crpanniie kpeupate y okpyxkemy 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).

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

Podaci Na uvoj stizni mwZele analidrali podalke v saubradajuim nesiedama u Republici SrbijL

Da bi ispravno koristili aplikaciju neophodno je da preuzmete podatke sa portala otvorenih podataka

data.gov.
Kada preuzmete podatke na lokalni radunar previaZenjem postavljate u aplikaciju

Aplikacija je prilagodena da obradi sve podatke vezana za saobracajne nesrede dostupne na portalu.
Aplikacija se moZe koristiti same zz podatke o sacbradajnim nesredama

Lzaberile fajl

@ Crag and drop file here

Browse files
1 imit 3 per file

Figure 2
Image of the central part of the application for automatic processing of traffic accident data (Gavrilovi¢, 2023)
Puc. 2 — MzobpakeHue LEHTPAABHOI YaCTH IPUAOKEHHS AASL ABTOMATUYECKOH 00PabOTKH AAHHBIX O AOPOXKHO-TPAHCIIOPTHBIX
npoucmectsusx (Gavrilovi¢, 2023)

Cauka 2 — Cauka LICHTPAAHOT A€AQ anAnKaunje 3a AayTOMATCKy 06paAy moparaka o cao6pahajHHM HecpehaMa (Gavrilovié,
2023)
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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.

1351594 BEDGRAD BARAJEWD 0L.0L202Z16:10 20 i3 44.6040
BEOGRAD RARAIEWD 01 i 44 5717

1351821 GRAL BARAJEWD 06,01 . 2 4 5 53 matstetom

1351671 BEDGRAD BARAIEVD 08.01.2022.20:15 Sa matstetom
EREEH » HARAIEWD L [ i i 5a matstetom
BEDGRAD BARAJEVD 16.0L20ZZ2 2 4.5598 Sa matstetom
BEDGRAD BARAIEVD 012022 1100 2 2 L5078 Sa malstetom
BEOGRAL BARAIEYD 5 2 3 Sa matstatom
BEDGRAD BARAJEVD 02.02.202Z,1

B ] B |

Ukupan broj 2acbracajnih nezgoda na teritoriji Republike Srbije iznosi,

Ma sledecem grafikonu prikazana je strukfura sackbracajnih nesreda po weti

Sa_poginulim

Figure 3
Tabular, numerical and graphic representation of traffic accidents (Gavrilovi¢, 2023)

Puc. 3 — TabauuHOE, Y4HCAOBOE U rpaduyIECcKOe IIPEACTABACHHE AOPOKHO-TPAHCIIOPTHBIX IPOUCINECTBUI (Gavrilovié, 2023)
Cauxa 3 ~Tabanyna, HymepuuKa n rpaguIKa mpeseHTalmja moaataka o caobpahajuum necpehama (Gavrilovié, 2023)
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Izaberite upravu i vrstu prekriaja za koje Zelite da vidite podatke.

lzaberi policijsku upravu

BEOGRAD

lzaberivrstu prekriaja

Sa povredjenim

3 uprava
1351594 BEOGRAD BARAJEVO 01.01.2022,16:10 20.3463 44.6040 Sa povredjenim
1358678 BEOGRAD BARAJEVO 2 2,15:20 20.3308 44.5819 5a povredjenim
1355224 BEOGRAD BARAJEVO 17.02.2022,13:15 0.4122 44,6377 Sa povredjenim
1357244 BEOGRAD BARAJEVO 17.02.2022,11:55 20.372 44,6250 Sa povredjenim
1361688 BEOGRAD BARAJEVO .03.2022,13:50 20.4170 Sa povredjenim

1360102 BEOGRAD BARAJEVO 3 022,16:10  20.4121 .0 Sa povredjenim

136380 BEOGRAD BARAJEVO 3.2022,10:20 20.41! Sa povredjenim

Figure 4
Using filters for data selection (Gavrilovi¢, 2023)

Puc. 4 — VcnoassoBanne puabTpOB Aast 0T6Opa AQHHBIX (Gavrilovi¢, 2023)
Cauxa 4 — Ynorpeba puarepa 3a ceaekunjy noparaxa (Gavrilovi¢, 2023)

Figure 5

Traffic accident data represented on a map (Gavrilovi¢, 2023)
Puc. 5 — AaHHBIE O AOPOXKHO-TPAHCIIOPTHBIX TPOUCIIECTBUAX, PeACTaBAcHHbIE Ha KapTe (Gavrilovi¢, 2023)
Cauxka 5 - [Ipepcrasmame moaataka o caobpahajuum necpehama na marm (Gavrilovié, 2023)
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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 UZice Police Department (UzZice 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 graphic representation of the geolocations of the accidents
with injured persons for the year 2021 on the territory of the UzZice PD is shown in Figure 6.

. .
" £
3 .ﬂ'.‘_ll-:_o- ‘.
. 3 L s
EI '\\____ :_..-' '
\ B _.* L l.‘
g e
A\ [ ] r
. e . ge { ol Cacak
SO |
[ |
L [ ] - L -. -
-\_._. ..“ e ® f L 1
. |
ﬁ e S . ‘-' Kraljex
p ¥ i -
'--' .
" ® Mapbox ® OpenStrecthap Improve this map
Figure 6

Geolocations of the traffic accidents with injured persons for the year 2021 (Gavrilovi¢, 2023)

Puc. 6 — eorpaduraeckue KOOPAMHATHL AOPOXKHO-TPAHCIIOPTHBIX MPOMCIIECTBH ¢ toctpasasumy B 2021 roay (Gavrilovié,
2023)
Cauxka 6 — Aoxanuje caobpahajuux necpeha ca nospehennm annuma y 2021. roaunu (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
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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 (Gavrilovi¢, 2023)
Puc. 7 - I'eorpaduueckne KOOPAMHATBI AOPOXKHO-TPAHCIIOPTHBIX ITPOUCIIECTBUI CO CMEPTEABHBIM HcX0AOM B 2021 roay
(Gavrilovi¢, 2023)

Cauka 7 — I'eonoxanuja cao6pahajHHx Hecpeha ca cMpTHUM HcxopoM y 2021. roannu (Gavrilovi¢, 2023)
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Geolocations of the traffic accidents with injured persons for the year 2022 (Gavrilovi¢, 2023)
2023)

Puc. 8 — I'eorpaduyeckne KOOPAMHATEI AOPOXKHO-TPAHCIIOPTHBIX MPOUCLIECTBHI € HocTpasaBmnumu B 2022 roay (Gavrilovi¢,
Cauxka 8 — Aoxannje caobpahajuux necpeha ca nospehennm annuma y 2022. roaunu (Gavrilovié, 2023)

The g 633 raphic 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 (Gavrilovié, 2023)

Puc. 9 - I'eorpaduueckne KOOPAMHATBHI AOPOXKHO-TPAHCIIOPTHBIX ITPOUCIIECTBUI CO CMEPTEABHBIM HCXOAOM B 2022 roay

(Gavrilovi¢, 2023)
Cauka 9 - I'eonoxanuja cao6pahajﬂnx Hecpeha ca CMPTHUM HUcx0A0M Y 2022, roanHn (Gavrilovi¢, 2023)
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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, Uiice—éajetina and Uzice-Pozega. Apart from these main road routes, there is a
noticeable problem with safety on the Pozega-Arilje and Pozega-Kosjeri¢ roads, as well as on the branch of
the road that leads from the town of Susica 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
Uiice—éajetina 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 Uiice—Cajetina road.

The structure of traffic accidents for 2021 and 2022 by the time period when they occurred is presented
in Table 2.

Table 2

Percentage of accidents in relation to the time when they occurred

Percentage of traffic

accidents in relation to the | 00h -12h 12h - 00h
time when they occurred

2021 32.98% 67.02%
2022 36.47% 63.53%

Tabauma 2 — [TpouenTabit o630p AOPOXXHO-TPAHCIOPTHBIX IPOUCIIECTBUIM IO FOAAM
Tabesa 2 — ITpouentyasnu npuxas caoGpahaanX Hccpcha 10 BPEMEHY KaAQ Cy CE AOTOAUAE

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

Nun‘lber (?f With material With injured With dead

traffic accidents Total
damage persons persons

by category

2021 349 297 18 664

2022 375 255 17 647

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

Tabauma 3 - CpaBHUTEABHBII AHAAUS AOPOXKHO-TPAHCIOPTHBIX MPOUCIIECTBUI ITO TOAAM
Tabera 3 — Ynopeana anasusa caoGpahaanx Hecpeha 10 TOAMHAMA

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¢&
Deretié, 2018).

Conclusion
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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.
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