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Abstract 

The Cooperative Intelligent Transportation Systems (C-ITS) are one of the most important parts of intelligent transportation 
support. The possibilities of vehicle-to-vehicle (V2V) and vehicle-to-infrastructure (V2I) communication modelling and computer 
simulation are presented in this paper. The results of V2V and V2I communications simulation, with regard to expected C-ITS 
services are shown. Gathered results are evaluated in consideration of current and future communication technologies (VANET, 
4G, 5G) capabilities. 
© 2017 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the scientific committee of TRANSCOM 2017: International scientific conference on 
sustainable, modern and safe transport. 

Keywords: Intelligent Transportation Systems; VANET; Computer modelling; Simulation 

1. Introduction 

Cooperative Intelligent Transportation Systems (C-ITS) are new, promising technology that is expected to bring 
safer, faster and more environmentally friendly transport. They are based on communication between vehicles and 
roadside infrastructure equipped with radio frequency communication technologies. However, transport-related 
applications should provide maximum safety and reliability in order to prevent dangerous situations and possible 
injuries of passengers. Due to this fact, a method for safe verification of network functionality is required during the 
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network design process. In this stage a computer modelling and simulation can be used to study network behavior 
under various conditions.  

In this paper, the most commonly used tools for vehicular networks simulation are presented. Then a simulation of 
a real-life traffic scenario is conducted in order to study network feasibility and its benefits for road traffic fluency and 
safety. 

In the last section, other assumed communication technologies for C-ITS are described briefly. 

2. V2X simulation tools 

Massive research of Vehicular Ad hoc Networks (VANETs) in recent years created a request for simulation tools 
that would allow the complex examination of the network performance and security. There is a number of powerful 
network simulators available, to investigate the communication network in complex and very detailed manner. 
However, VANET networks differ greatly from the conventional ad hoc networks, due to the high mobility of the 
nodes and their specific behavioral patterns. To acquire realistic simulation results that would be very close to the 
real-life situations, a tandem of network simulator and a traffic simulator coupled to work together is required. 

2.1. Traffic simulators 

Traffic simulators are widely used mainly by transport specialists to simulate various parameters of the traffic flow 
and their impact on traffic fluency or other aspects. Some of them can be used for VANET simulation as a mobility 
data generators for the network simulators. Traffic simulators which are commonly used in the process of VANET 
simulation are VanetMobiSim, SUMO, MOVE, STRAW, FreeSim and CityMob. Parameters of these simulators are 
summarized in the table below.[1] 

 

Table 1. A comparison of parameters of various traffic simulators [1]. 

Parameter VanetMobiSim SUMO MOVE STRAW FreeSim CityMob 

Freeware Yes Yes Yes Yes Yes Yes 

GUI Yes Yes Yes Yes Yes Yes 

Real-world maps Yes Yes Yes Yes Yes No 

User-defined maps Yes Yes Yes - No No 

Macroscopic modelling No No No No Yes No 

Microscopic modelling Yes Yes Yes Yes Yes Yes 

Output Ns-2, 
GloMoSim, 
QualNet, XML 

XML, TraCI 
interface 

Ns-2, 
GloMoSim, 
QualNet, 
XML 

SWANS - Ns-2 

2.2. Network simulators 

This group of simulators is mainly used for simulation of various parameters of network traffic to study the network 
behavior under various conditions. They can be also very successfully utilized for optimization of network topologies 
or communication protocols. Widely used network simulators for VANET simulation includes ns-2, GloMoSim, 
JiST/SWANS, SNS, OMNET++, OPNET.  

2.3. Veins 

Veins is an open source framework that includes a suite of models for running vehicular network simulations. It is 
based on OMNET++ network simulator and SUMO traffic simulator. Both simulators are connected via standardized 
Traffic Control Interface (TraCI). For modelling of physical layer effects in wireless networks, Veins uses MiXiM, 
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