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1.  Introduction  
 

In recent years, the accelerated development of ITS systems and modern systems based on the 
application of artificial intelligence, opens new opportunities for real-time monitoring and 
intelligent management of traffic flows in the road network and thus achievement of a higher 
level of safety in the road transport system. The ITS system can be viewed as an additional 
subsystem of the entire transport system, or as its upgrade with which a higher level of traffic 
quality can be achieved without the need for extensive interventions on the design elements of 
road infrastructure. Road capacity as well as the level of service and safety of the road system 
can also be increased, and at the same time a reduction in external costs can be achieved. 

The fifth Work package of the RADAR project is concerned with Road Safety Pilot Actions and 
its objective is to give Project partners (PPs) and Associated strategic partners (ASPs) practical 
experience in using the techniques and information that has been gathered in the other activities 
of the RADAR projects. Pilot Actions test practical procedures and tools acknowledged through 
the training courses and benefit of the most relevant examples that study visits selected and 
also test best practice and methodologies that have been discussed and selected through the 
work done with the RSEG and included in the Thematic Reports. The Faculty of Transport and 
Traffic Sciences of University of Zagreb (FPZ) is responsible for a Pilot Action on ITS for speed 
management. 

The aim of this Database on Pilot Action in ITS for Speed Management - Croatia Report is to 
provide an overview of the entire process of conducting the research required for an adequate 
analysis of the ITS system which was the main subject of the research. The research process itself 
primarily required conducting a field research of previously identified locations. The data 
obtained from the field research were the input data for the implementation of a detailed 
analysis based on which conclusions and guidelines were later given. 

The steps carried out as part of the research are explained in more detail below. 
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2.  Database on Pilot Action on ITS for Speed Management 
- Croatia Report 

 

As previously mentioned in the Introduction, the aim of the Database Report is to provide 
information on the entire process of conducting the research required for an adequate analysis 
of the subject of the Pilot. 

Briefly, entire process, discussed in more detail below, can be divided into four basic steps: 

• Characteristic location selection 
• Field research 
• Analysis of the data gathered by field research 
• Research results  

 

2.1. Characteristic Location Selection 
 

In order to get relevant data, it was necessary to select adequate locations for conducting field 
research. For this purpose, a total of six locations in the Republic of Croatia were selected, which 
included a total of four different types of pedestrian crossings (explained in more detail in the 
Pilot Report itself).  

The locations selected were: 

• Čazma -> First type (P1) - Pedestrian crossing with horizontal and vertical signalization 
(traffic signs and/or road markings); 

• Sirač -> First type (P1) - Pedestrian crossing with horizontal and vertical signalization (traffic 
signs and/or road markings); 

• Velika Trnovitica -> Second type (P2) - Pedestrian crossing with horizontal and vertical 
signalization with implemented speed display; 

• Rovišće -> Third type (P3) - Signalized pedestrian crossing with a pedestrian announcement 
system (push button); 

• Patkovac -> Fourth type (P4) - Pedestrian crossing with implemented ITS system for 
automatic vehicle speed display and speed-activated traffic lights control (also including a 
pedestrian announcement system-push button); 

• Ljubeščica -> Fourth type (P4) - Pedestrian crossing with implemented ITS system for 
automatic vehicle speed display and speed-activated traffic lights control (also including a 
pedestrian announcement system-push button).  

It should also be noted that it was necessary to select locations of similar technical and traffic 
characteristics for the later comparison to be valid. 

Selected locations are shown in the Figure 3. 
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Figure 1 Locations selected for Field research 

 

2.2. Field Research 
 

After the locations were selected, field research was conducted. The data necessary for further 
analysis should have included traffic load, vehicle distribution and vehicle speed for both 
directions at all six locations. 

The data was gathered using two types of automatic traffic counters (magnetic and radar 
counters), shown in Figure 4. 
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Figure 2 Automatic traffic counters 

 

Using Highway Data Management and Highway Data Sequential softwares, the data was 
converted into a .xlsx format (shown in Figure 5) suitable for further data processing. 
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Figure 3 Traffic counters data converted in .xlsx format 

 

2.3. Analysis of the Data Gathered by Field Research 
 

The analysis of the collected data was performed using the SAS statistical tool (SAS JMP; shown 
in Figure 6) according to the following steps: 

• Downloading the data from a traffic counter (previously explained); 
• Determining atypical values of data collected at a particular location, according to two 

categories: speed and length of the vehicle, and in such a way that all values of speed and 
length that could not be logically explained (e.g. speed 140 km/h, and length greater than 
40 m) were not used in processing. Less than 1% of such values were recorded at each 
location; 

• Analytical and graphical comparison of average hourly speed by location type; 
• Implementation of descriptive statistics of measured speed according to location type; 
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• Determining a statistically significant difference in average hourly speeds by location type; 
• Interpretation of the obtained results. 

 
Figure 4 SAS statistical tool  

 

2.4. Research Results 
 

In the step of the research, the level of efficacy of the ITS system was determined based on the 
established results of descriptive and inferential statistics. 

It should be noted that vehicle speed represented the most important input. Therefore, three 
further analysis were done. 

 

2.4.1. Graphical Speed Analysis  
 

The results of the graphical speed analysis show: 

• maximum average hourly speed 
• minimum average hourly speed 
• hourly average per day 

Microsoft Excel was used for data processing and results of graphical speed analysis creating 
(Figure 7). 
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Figure 5 Graphical speed analysis 

 

2.4.2. Descriptive Speed Statistics 
 

In order to determine differences in a traffic flow speed a descriptive statistics analysis was 
performed. 

Descriptive speed statistics showed: 

• total number of samples by each pedestrian crossing type; 
• average and median speeds for each pedestrian crossing type; 
• 85-percentile speed analysis for each pedestrian crossing type; 
• standard deviation for each pedestrian crossing type. 

As well as for the Graphical speed analysis, Microsoft Excel was used for the Descriptive Speed 
analysis (Figure 8). 



 
 
 

 
O.T. 3.2. F DATABASES ON PILOT ACTIONS  | TA3 ITS - CROATIA 

 
 

 

13 

 
Figure 6 Descriptive speed analysis 

 

2.4.3. Statistical Difference in Average Speed 
 

This analysis was performed in order to determine the statistical significance of the difference 
in the average vehicle speed per certain type of pedestrian crossing. It should be noted that it 
was performed using the Tukey-Kramer test1. Tool which was used to carry out the analysis was 
SAS statistical tool (SAS JMP), shown in  

 
1 The Tukey-Kramer test is a multiple comparison test that can find means that are significantly different. 



 
 
 

 
O.T. 3.2. F DATABASES ON PILOT ACTIONS  | TA3 ITS - CROATIA 

 
 

 

14 

 

 
Figure 7 SAS statistical tool used to perform Tukey-Kramer test 
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