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Abstract: The wealth of data available on traffic accidents 

represents a large database with information on more than 

50000 traffic accidents per calendar year. The aim of this 

paper is to outline a conceptual model of structuring traffic 

accident data, suggesting the use of a database which would 

through the data mining method provide valuable information 

incorporated into further analysis aimed at increasing traffic 

safety 
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1. INTRODUCTION 
 

Data mining is the process of finding useful information 

from large sets of data. A major advantage of this method is 

that it can be applied to almost every business activity. It 

provides a response to predictable questions referring to either 

expected or unexpected behaviour of the observed object. The 

result of data mining can be used in advising companies or their 

clients on their decision making. Furthermore, the method can 

also be a means of obtaining useful information from databases 

on traffic accidents. Such databases contain a massive amount 

of information covering more than 50 000 traffic accidents per 

calendar year. A clear indicator of the sheer size and 

complexity of such data storage is the fact that every form to be 

filled in case of a traffic accident contains 38 fields. In order to 

take full advantage of such a comprehensive database, the latter 

has to be well structured and organized in a way which enables 

a comparison of all data on several levels, providing the users 

with the relevant information in the shortest possible time. 

 

2. DATA MINING 
 

Researchers Ying, J, Jing, D, Chang-Tien, L. (Ying, J. et 

al., 2006.).  defined Data mining as the search for patterns in 

data The data studied can be stored in databases or in various 

text data; they can appear as unstructured data or data organized 

into time slots. Mrsic (Mrsic, 2004.) defines two main types of 

data mining: 

 verification of a hypothesis – aimed at verifying whether an 

idea or assumption of the importance of a relationship 

between certain data is well-grounded or not 

 discovery of new knowledge – the possibility of 

discovering new information by offsetting certain 

phenomena 

Data mining is particularly relevant in systems containing large 

amounts of data where it is possible to find the facts which 

previously did not seem to exist. Iyengar (Iyengar, 2004.)  

considered that Data mining has significant potential for 

instance in economics, mechanics, medicine, genetics, the 

pharmaceutical industry, telematics, etc. In general, data mining 

can be used in every area where an attempt is made at finding 

an underlying principle among a vast amount of data. Once the 

process of data mining reveals a number of useful rules, these 

should be linked up and formalized so as to enable a successful 

and appropriate exploitation of the newly discovered 

knowledge. In his paper Han consider (Han, 2000.) that the 

advantage of data mining is that it is independent of the subject 

matter in question since the focus is on the data itself rather 

than the area of the analysis: this in turn makes it suitable for 

structuring data on traffic accidents. 

 

3. TRAFFIC ACCIDENTS DATABASE  
 

Traffic accident data are organized in a database. The data 

are entered after an accident occurs, i.e. when police officers 

return to the police station.The problem arises when police 

officers enter the same information about a traffic accident 

several times. The first data are recorded on the scene of the 

accident and include personal information on the participants 

and the description of the accident. Upon arrival to the station, 

police officers re-enter the data on the accident for the purpose 

of drawing the investigation report, the criminal complaint, 

various checks of the vehicles and the people involved in the 

accident as well as filling in a statistical form whose data is 

used to plan and carry out preventive measures and the 

methodological work related with traffic safety. At some police 

stations with a weak hardware and software support the systems 

used to enter data on traffic accidents do not enable a 

simultaneous generation of multiple documents (record of the 

investigation, the statistical form, reports, etc.) and instead 

require re-entering of the same information for every document. 

Considering that in 2009 a total of 50 388 traffic accidents 

occurred in the Republic of Croatia (Table 1), it is safe to 

assume the amount of time police officers spent on rewriting 

the same data: a practice which is unnecessary and 

unacceptable in today's age of advanced computer systems. 

Saric (Saric, Z., et al., 2011.) consider that in all the documents 

that are filled in after the accident, the statistical form is the 

most important for the analysis of traffic safety, since it 

provides a basis for obtaining clear information on the accident.  

 

 
Tab. 1. Number of traffic accidents in the Republic of Croatia 
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The data entered in the statistical form are permanently 

stored in the central information system which automatically 

processes the collected data.  Subsequently an analysis is made 

of the collected and organised statistical data. in order to 

determine trends in accidents on Croatian roads, their temporal 

and spatial parameters as well as the causes and consequences 

for such accidents. On the basis of such analyses the police take 

the necessary measures and actions aimed at reducing the 

number of traffic accidents and increasing road safety. The 

form to be filled in for each traffic accident contains a total of 

38 fields which police officers must fill in with details 

regarding the accident. Such data represent a quality knowledge 

base on traffic accidents. The advantage of such data is that the 

vast majority of them are correct. Although some irregularities 

may occur due to errors made while entering data, they can be 

ignored considering the simple method of filling in the form.  

Other types of errors that can occur include subjective 

statements made by those involved in the accident or an 

investigation of the traffic accident scene carried out 

improperly. Based on the data referring to the number of traffic 

accidents in 2009, the traffic accident forms provided 

information on 50 388 accidents, which constitutes a large 

database that should be exploited to its fullest potential. With 

38 fields within each of the 50 388 forms, there clearly is a 

need for a system that would enable a quality in-depth analysis 

of all that information in order to utilize all the advantages of 

such a database. Seen from this perspective, the data mining 

system lends itself as the ideal solution for data analysis. 

 

4. CONCEPTUAL MODEL FOR STRUCTURING 

TRAFFIC ACCIDENT DATA 
 

Considering the content complexity of traffic accident 

database, due to the quantity of data, there is a need to set up a 

model that would provide a clear and user-friendly view of 

reliable information. In order to achieve the desired quality it is 

necessary to enable connecting the relevant data together with 

the aim of ensuring reliable and accurate information. First of 

all, the system should be organised in a way that it dynamically 

links the necessary data while filtering out those that are 

irrelevant and displaying them only when requested by the user. 

Currently the part of the data available through the annual 

statistical report is not sufficiently interconnected and can only 

display up to two to three attributes compared with one another. 

It is for example possible to find out the number of accidents 

occurring on roads in poor condition but not also who were in 

most cases the people responsible for causing accidents on 

roads in poor condition nor what were the consequences. It is 

therefore necessary to maximize the correlation of data in order 

to outline the interrelationship between the data connected in 

this way. To this aim, and by taking into account the vast 

amount of data, a hierarchical structure should be formed 

containing on the first level the following elements: 

 type of accident 

 the vehicle involved in the accident 

 the people involved in the accident 

 the location of the accident 

 the time and weather conditions 

 the cause of the accident 

 the consequences of the accident 

All seven sets are interconnected so that for a single 

accident, different sets can be associated with one another. 

Figure 1 shows the relational model of data connectivity on the 

first level, i.e. for the main volume. Together these carriers 

represent data sets which in turn account for individual entries 

(tables); however, in order to make the system function 

properly, they have to be, as already stated, linked together. 

 

Fig.1. Relational model of data connectivity on the first level, 

i.e. for the main volume 

 

For this reason, every accident should be awarded an 

identification number (ID) which would then be used to 

identify a certain accident during the search through data.  

Such an ID would enable the system to determine to which 

car accident certain data belong. Furthermore, an identification 

number should also be attributed within every set of data 

carriers (PERSON, LOCATION, CAR, CAUSE ...) so as to 

enable a correlation of data from different data sets for the same 

accident. 

 

5. CONCLUSION 
 

Statistical data on traffic accidents are the most important 

element in determining and designing actions to increase traffic 

safety. The structuring of data on traffic accidents is a 

demanding and complex problem.  

Based on the analysis of the current situation, it is evident that 

while a comprehensive body of data already exists, there is a 

lack of sufficient correlation between them.  

The statistical report on road safety provides individual 

information on the number of traffic accidents, the people who 

most often cause them, the circumstances in which they occur 

etc. It is however not possible to find information on several 

levels, with correlated data on traffic accidents, e.g. which 

types of accidents most frequently occur during bad weather on 

the roads outside the city and what is the most likely age of the 

drivers who cause them.  

Such data would on the one hand provide a detailed insight into 

the issue of what causes traffic accidents and on the other prove 

a useful tool in defining concrete steps towards accident 

prevention. 
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