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ABSTRACT Since the last few years VANET have received increased attention as the potential technology to enhance

active and preventive safety on the road, as well as travel comfort. One of the main challenges in Vehicular ad
hoc network is of searching and maintaining an effective route for transporting data information. Researchers and developers have
built VANET simulation software to allow the study and evaluation of various media access, routing, and emergency warning proto-
cols. VANET simulation is fundamentally different from MANETSs (mobile ad hoc networks) simulation because in VANETS, vehicular
environment imposes new issues and requirements, such as constrained road topology, multi-path fading and roadside obstacles,
traffic flow models, trip models, varying vehicular speed and mobility, traffic lights, traffic congestion, drivers’ behavior, etc. Currently,
there are VANET mobility generators, network simulators, and VANET simulators. This paper presents a comprehensive study of the
various publicly available VANET simulation software and their components. Finally, while each of the studied simulators provides
a good simulation environment for VANETS, refinements and further contributions are needed before they can be widely used by the

research community.

Introduction

Vehicular communication is regarded as a key technology for
improving road safety and comfort through Intelligent Trans-
portation Systems (ITS).VANETs are networks in which each
node is a vehicle.Such systems aim to provide communications
between individual vehicles and between vehicles and nearby
fixed equipment, or roadside units [1]. The goal of VANETS, and
more broadly vehicular networks, is to improve traffic safety
by providing timely information to drivers and concerned au-
thorities. In VANETSs wireless-equipped vehicles form a network
spontaneously while travelling along the road.

VANETSs have particular features like distributed processing and
organized networking, large number of nodes, high node speed,
constrained but highly variable network topology, signal trans-
missions blocked by buildings, frequent partition due to the high
mobility, and, on the contrary to MANETS, no significant power
constrains. Such features make standard networking protocols
inefficient or unusable in VANETS; hence, there is a growing ef-
fort in the development of specific communication protocols
and methodologies for vehicular networks [2]. There are also
strong economical interests since vehicle-to-vehicle communi-
cation allows to share the wireless channel for mobile applica-
tions, to improve route planning, to control traffic congestion,
or to improve traffic safety, e.g., avoiding crash situations, thus
saving lives on roads, or warning drivers about traffics jams [3].

Simulators For Vanets

Deploying and testing VANETSs involves high cost and intensive
labor. Hence, simulation is a useful alternative prior to actual
implementation. Simulations of VANET often involve large and
heterogeneous scenarios. One of the most important issues to
take into account when creating a simulation environment in
VANETs is to correctly model how vehicles move. Based on a
study of mobility behavior of mobile users [4], existing models
try to closely represent the movement patterns of users. These
models, along with appropriate VANETs scenarios, provide a
suitable environment for the simulation and evaluation of ad
hoc communication performance.
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Figure-1. A taxonomy of VANET simulation software.

Mobility Generators:

Vehicular mobility generators are needed to increase the level
of realism in VANET simulations. In this, we present the differ-
ent vehicular traffic models ,the existing mobility generators.

a) VanetMobiSim [5]

It is an extension of the CANU Mobility Simulation Environment
(CanuMobiSim) [6] which focuses on vehicular mobility, and
features realistic automotive motion models at both macroscop-
ic and microscopic levels. At the macroscopic level, VanetMobi-
Sim can import maps from the US Census Bureau topologically
integrated geographic encoding and referencing (TIGER) da-
tabase, or randomly generate them using Voronoi tessellation.
The TIGER/Line files constitute a digital database of geographic
features, such as roads, railroads, rivers, lakes, and legal bound-
aries, covering the entire United States. VanetMobiSim adds
support for multi-lane roads, separate directional flows, differ-
entiated speed constraints and traffic signs at intersections. At
the microscopic level, it supports mobility models such as Intel-
ligent Driving Model with Intersection Management (IDM/IM),
Intelligent Driving Model with Lane Changing (IDM/LC) and an
overtaking model (MOBIL), this interacts with IDM/IM to man-
age lane changes and vehicle accelerations and decelerations,
providing realistic car-to-car and car-to-infrastructure interac-
tions. VanetMobiSim is based on JAVA and can generate move-
ment traces in different formats, supporting different simula-
tion or emulation tools for mobile networks including ns-2[7],
GloMoSim[8], and QualNet[9] .

b) SUMO(Simulation of Urban Mobility) [10]

SUMO is an open source, highly portable, microscopic road traf-
fic simulation package designed to handle large road networks.
Its main features include collision free vehicle movement, differ-
ent vehicle types, single-vehicle routing, multi-lane streets with
lane changing, junction-based right-of-way rules, hierarchy of
junction types, an openGL graphical user interface (GUI), and
dynamic routing. SUMO can manage large environments, i.e., 10
000 streets. Thus, by combining SUMO and openstreet map.org
,it can simulate traffic in different locations of the globe. How-
ever, since SUMO is a pure traffic generator, its generated traces
cannot be directly used by the available network simulators,
which is a serious shortcoming.

c) Move

MOVE is currently implemented in Java and runs a top an open-
source micro-traffic simulator SUMO. MOVE consists of two
main components: the Map Editor and the Vehicle Movement
Editor, as shown in Figure 2. The Map Editor is used to create
the road topology. Currently our implementation provides three
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different ways to create the road map - the map can be manu-
ally created by the user, generated automatically, or imported
from existing real world maps such as publicly available TIGER
(Topologically Integrated Geographic Encoding and Referenc-
ing) database from U.S. Census Bureau [11]. The Vehicle Move-
ment Editor allows the user to specify the trips of vehicles and
the route that each vehicle will take for one particular trip. This
currently support three different methods to define the vehicle
movements -the vehicle movement patterns can be manually
created by the user, generated automatically, or specified based
on a bus time table to simulate the movements of public trans-
portations. The information users input in the Map Editor and
the Vehicle Movement Editor is then fed into SUMO to generate
a mobility trace which can be immediately used by a simulation
tool such as ns-2 or Qualnet to simulate realistic vehicle move-
ments. To reduce such an overhead, MOVE also provides an in-
terface to automatically generate simulation scripts on the fly
based on the parameters that the user inputs into MOVE.

In addition, MOVE provides a GUI that allows the user to quickly
generate realistic simulation scenarios without the hassle of
writing simulation scripts as well as learning about the internal
details of the simulator.
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Figure- 2. The architecture of MOVE

STRAW (STreet RAndom Waypoint) [12]

It provides accurate simulation results by using a vehicular mo-
bility model on real US cities, based on the operation of real ve-
hicular traffic. STRAW’s current implementation is written for
the JiST/SWANS discrete-event simulator, and its mobility trac-
es cannot be directly used by other network simulators, such as
ns-2. STRAW is part of the C3 (Car-to-Car Cooperation) project
[13]. A more realistic mobility model with the appropriate level
of detail for vehicular networks is critical for accurate network
simulation. The STRAW mobility model constrains node move-
ment to streets defined by map data for real US cities and limits
their mobility according to vehicular congestion and simplified
traffic control mechanisms.

FreeSim[14]
It is a fully customizable macroscopic and microscopic free-flow

traffic simulator that allows for multiple freeway systems to be
easily represented and loaded into the simulator as a graph data
structure with edge weights determined by the current speeds.
Traffic and graph algorithms can be created and executed for
the entire network or for individual vehicles or nodes, and the
traffic data used by the simulator can be user generated or be
converted from real-time data gathered by a transportation
organization. Vehicles in FreeSim can communicate with the
system monitoring the traffic on the freeways, which makes
FreeSim ideal for Intelligent Transportation System (ITS) sim-
ulation. FreeSim is licensed under the GNU General Public Li-
cense, and the source code is available freely for download.

City Mob

CityMob[15] is a mobility pattern generator especially designed
to investigate different mobility models in VANETS, and their
impact on inter-vehicle communication performance. CityMob
creates urban mobility scenarios and simulates damaged cars
using the network to send information to other vehicles, trying
to prevent accidents or traffic jams. CityMob v.2 CityMob is a
ns-2 compatible mobility model generator proposed for use in
VANETS.

Citymob implements three different mobility models: (a) Sim-
ple Model (SM), (b) Manhattan Model (MM), and(c) realistic
Downtown Model (DM). In DM model, streets are arranged in a
Manhattan style grid, with a uniform block size across the sim-
ulation area. All streets are two-way, with lanes in both direc-
tions. Car movements are constrained by these lanes. Vehicles
will move with a random speed, within an user-defined range
of values. DMmodel also simulates semaphores at random posi-
tions (not only at crossings), and with different delays. DM adds
traffic density in a way similar to a real town, where traffic is not
uniformly distributed. Hence, there will be zones with a higher
vehicle density. These zones are usually in the downtown, and
vehicles must move more slowly than those in the outskirts.
CityMob DM also has the following capabilities: (a) multiple
lanes in both directions for every street, (b) vehicle queues
due to traffic jams, and (c) the possibility of having more than
a downtown.

Conclusion

The increasing popularity and attention inVANETSs has prompt-
ed researchers to develop accurate and realistic simulation
tools. In this paper, we make a survey ofseveral publicly avail-
able mobility generators, network simulators, and VANET simu-
lators. The mobility generators studied include SUMO, MOVE,
CityMob, FreeSim, STRAW, and VanetMobiSim. SUMO, MOVE,
STRAW, and Vanet- MobiSim all have good software features
and traffic model support. However, onlyVanetMobiSim pro-
vides excellent trace support. CityMob is good in software fea-
tures and traffic model support. FreeSim exhibits good software
characteristics but is limited in other features.
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