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Abstract – In recent years there has been an alarming rise 

in ratio in rape all over the world. Over the last two years, 

more than 787,000 women were the victim of a rape or 

sexual assault. After the recent Delhi rape incident, 

passenger especially women safety is a vital aspect so as to 

minimize the above related crime rates in India. 

VANET provides wireless communication between the 

moving vehicles. This paper explains a monitoring system 

that intimates the passenger regarding the path taken by 

the vehicle for a pre- defined source and destination point 

and hence ensures the safety of the passengers. This paper 

also presents a class of routing protocols called road-based 

using vehicular traffic (RBVT) routing, which outperforms 

existing routing protocols in city-based vehicular ad hoc 

networks (VANETs). We designed and implemented a 

reactive protocol RBVT-R (AODV) and a proactive 

protocol RBVT-P (OLSR) and compared the jitter and end 

to end delay. Simulation results in urban settings show that 

RBVT-P performs best in terms of jitter with up to 60% 

decrease compared to RBVT-R protocol. In terms of 

average delay, RBVT-P performs best, with as much as 

10% decrease compared to the RBVT-R protocol. 

Simulation is executed using QualNet simulator. 

Keywords- VANET, road-based routing, QualNet, AODV, 

OLSR. 

I. INTRODUCTION 

Vehicular Ad-Hoc Network (VANET) is a   technology 

that uses moving cars as nodes in a network to create a 

mobile network [1]. VANET turns every participating 

car into a wireless router or node, allowing cars 

approximately 100 to 300 metres of each other to 

connect and, in turn, create a network with a wide range.  

VANET is used in many applications to improve the 

safety of vehicles and passengers by communication 

between vehicles. VANETs have source node, 

destination node and many relay nodes due to which 

vehicular communication is possible. The source node 

communicates with the destination node with the help of 

relay nodes. Considering the large number of nodes that 

participate in these networks and their high mobility, 

debates still exist about the feasibility of applications 

that use end-to-end multi-hop communication [4]. Tests 

are done to find whether VANET routing protocols like 

AODV and OLSR can satisfy the jitter, end-to- end 

delay, throughput and total unicast message received 

requirements of such applications [7], [8]. This paper 

focuses on VANET routing in city-based scenarios. 

IEEE 802.11p is an approved amendment to the IEEE 

802.11 standard to add Wireless Access in Vehicular 

Environments (WAVE) [15]. It defines enhancements to 

802.11 (the basis of products marketed as Wi-Fi) 

required to support Intelligent Transportation Systems 

(ITS) applications. This includes data exchange between 

high-speed vehicles and between the vehicles and the 

roadside infrastructure. The operating frequency range is 

5.8GHz-5.9GHz. This frequency range is divided into 7 

channels of 10MHz each. Figure 1 gives the VANET 

architecture scenario.    

 

Fig. 1 : VANET Architecture 

VANET supports a large spectrum of mobile distributed 

applications that range from traffic alert dissemination 

and dynamic route planning. VANET offers several 

benefits to organizations of any size. While such a 

network does pose certain safety concerns (for example, 

one cannot safely type an email while driving), this does 

not limit VANET's potential as a productivity tool. 

Vehicle can communicate with other vehicles directly 
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forming Vehicle-to-Vehicle communication (V2V) or 

communicate with fixed equipment next to the road, 

referred to as the Road Side Unit (RSU) forming 

Vehicle-to- Infrastructure communication (V2I) [14]. 

These communications allow vehicles to share different 

kinds of information, for example, safety information 

for the purpose of accident prevention. The intention 

behind distributing and sharing the information is to 

provide a safety message to warn the drivers and the 

passengers about the expected hazards in order to 

decrease the number of accidents and save peoples’ 

lives and to provide passengers with pleasant journeys. 

Figure 2 illustrates the different classification of 

VANET routing protocols. 

 

Fig. 2 : VANET routing protocols 

II. GENERAL APPROACH 

In general, a simulation study comprises the following 

phases: 

 The first phase is to create and prepare the 

simulation scenario based on the system description 

and metrics of interest.  

 The next step is to execute, visualize, and analyze 

the created scenario and collect simulation results. 

Simulation results can include scenario animations, 

runtime statistics, final statistics and output traces.  

 The last phase is to analyze the simulation results. 

Typically, users may need to adjust the scenarios 

based on the collected simulation results. Figure 3 

illustrates Scenario-based simulation. 

 

Fig. 3 : Scenario-based Simulation 

 

Creating Scenarios: 

Figure 4 explains creating a scenario which has several 

steps focusing on different aspects. The general 

approach is to first configure the general properties 

which are applicable to the whole scenario. Next, 

specify the network topology by creating subnets, 

placing nodes, and defining node mobility. Then one 

needs to configure the protocol stack for individual 

nodes or groups of nodes as necessary. The last step is 

to configure parameters for collecting simulation results 

and controlling runtime performance. 

 

Fig. 4 : Creating a Scenario 

III. COMPONENTS OF ARCHITECT:  

QUALNET GUI 

The View toolbar provides controls for manipulating the 

scenario view on the canvas.  The Run toolbar is used to 

access the run settings editor, initialize a live simulation, 

and to record the animation trace in a file. Figure 5 

describes the buttons of the Run toolbar and other 

components of Architect. 

 The Visualization toolbar contains visualization 

control buttons. 

 The Toolset panel provides keys for the most 

commonly used scenario components. The Toolset 

panel can be opened or closed by clicking on the tab 

at the left. 
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Fig. 5:  Architect Layout 

 The Devices toolbar contains buttons for basic 

devices, which include a standard node (Default 

device), Switch, ATM device, and Satellite Ground 

Station. 

 The UMTS Devices toolbar contains buttons for 

UMTS devices, which include a UMTS-UE, 

UMTS-NodeB, UMTS-RNC, UMTS-SGSN, 

UMTS-HLR, and a UMTS-GGSN. 

 The Network Components toolbar contains buttons 

for Hierarchy, Constrained Hierarchy, Hub, 

Wireless Network, and Satellite components. 

 The Single Host Applications toolbar contains 

single host applications that are available in 

Architect. These include HTTP, Traffic Generator, 

Traffic Trace, etc. 

 The Links toolbar contains buttons for two types of 

links: Link and BGP Link. Link can be used to 

create wired or wireless links between nodes or 

between a node and a hub, wireless network, or 

satellite. The BGP Link is a conceptual link that 

defines the speakers only in a BGP protocol. 

IV. IMPLEMENTATION 

The following wireless scenario which was 

implemented is as follows: 

 A network with 23 mobile nodes and a statically 

placed data sink (root node). 

 IEEE 802.11p wireless standard for PHY and MAC 

layer.  

 AODV (Ad hoc On-Demand Distance Vector) 

routing and OLSR (Optimized          Link State 

Routing Protocol). 

 Random Waypoint Mobility Model for the mobile 

nodes. 

Considering the area around BMS College of 

Engineering, i.e. Ramakrishna Aashram to Madhavrao 

circle, we monitor the path taken by the taxi driver from 

the starting point to the destination, both being 

predefined [2]. The optimal path that can be taken from 

the starting point to the destination is previously known 

through various navigation technologies. This optimal 

path is fed to the RSUs which are placed along the path. 

Any deviation from this path can mitigate the safety of 

the passenger. Deviation can be due traffic conditions or 

it may be intentionally [3]. Deviation due to traffic 

condition can be a genuine reason but deviation taken 

intentionally can cause serious harm to the passenger. 

The passenger must be alerted regarding this deviation. 

 

Fig. 6: The various paths for the implemented scenarios. 

Flowchart for the implemented scenario: 
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RBVT-R is a reactive source routing protocol for 

VANETs that creates road-based paths (routes) on 

demand by using connected road segments [6]. When a 

source node needs to send information to a destination 

node, RBVT-R initiates a route discovery process, as 

illustrated in Fig. 7.  

Fig. 7: A source node uses the improved flooding 

mechanism to send a route discovery packet in the 

network to find the destination. 

The source creates an RD (Route Discovery) packet, 

whose header includes the address and location of the 

source, the address of the destination, and a sequence 

number [9], [10]. 

Upon receiving the RD packet, the destination node 

creates an RR (route reply) packet for the source. The 

route that is recorded in the RD header is copied in the 

RR header. As shown in Fig. 8, this route defines a 

connected path, which is composed of road 

intersections, from the source to the destination. The RR 

packet is forwarded along the road segments that are 

defined by the intersections in its header, and 

geographical forwarding is used between intersections. 

 

Fig. 8: The destination unicasts a route reply packet 

back to the source. The reply follows the route that was 

stored in the route discovery packet. 

RBVT-P is a proactive routing algorithm that 

periodically discovers and disseminates the road-based 

network topology to maintain a relatively consistent 

view of the network connectivity at each node [11], 

[12]. The road-based network topology is constructed 

using connectivity packets (CP) that were unicast in the 

network. CP traverses road segments and store their 

endpoints (i.e., intersections) in the packet. Fig. 9 

illustrates how one CP sequentially visits connected 

road segments and returns with the topology information 

to its generator segment. The network topology 

information in the CP is extracted and stored in an RU 

(Route Update) packet that is disseminated to all nodes 

in the network [1].  

 
Fig. 9 : Route establishment in RBVT-P. 

3D Visualization of the final design 

Designing the scenario involves the following steps: 

 Building the scenario: 

The required scenario background file is placed on 

the empty Qualnet workspace and the terrain 

dimensions are adjusted. 

 Node Configuration: 

The nodes are placed and the mobility is provided 

in accordance to the scenario requirements. 

 Wireless Subnet: 

The Wireless subnet is added to the scenario design 

and the routing protocols (AODV and OLSR) are 

configured. 
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Fig. 10: The above figure illustrates the track deviated 

intentionally by the driver. The passenger is alerted 

about the deviation from the RSUs. 

V.  RESULTS 

Jitter is the amount of variation in latency/response time, 

in milliseconds. Reliable connections consistently report 

back the same latency over and over again. In the graphs 

(Fig.11, Fig.12, Fig.13) shown below, the x-axis 

indicates the client nodes and the y-axis indicates the 

average unicast jitter in seconds.  

 

Fig. 11: Average Unicast Jitter for AODV. 

 

Fig. 12: Average Unicast Jitter for OLSR. 

 

Fig. 13: Average Unicast Jitter (seconds) Comparison 

between AODV and OLSR. 

Simulation results show that RBVT-P (OLSR) performs 

best in terms of jitter with up to 60% decrease compared 

to RBVT-R (AODV) protocol. 

End-to-end delay refers to the time taken for a packet to 

be transmitted across a network from source to 

destination. In the graphs (Fig.14, Fig.15, Fig.16) shown 

below, the x-axis indicates the client nodes and the y-

axis indicates the average end-to-end delay in seconds. 

 

Fig. 14 Average Unicast End-to-End Delay for AODV 

 

Fig. 15: Average Unicast End-to-End Delay for OLSR 
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Fig. 16: Average Unicast End-to-End Delay Comparison 

between AODV and OLSR. 

Simulation results show that RBVT-P (OLSR) performs 

best in terms of end-to-end delay with up to a 10% 

decrease compared to RBVT-R (AODV) protocol. 

VI.  CONCLUSION 

Intelligent vehicle security system in general monitors 

only the aspects which are related to the vehicle. Our 

intelligent system along with the above mentioned 

aspects also monitors other aspects such as routing 

parameter, thus ensuring the safety of the passenger. 

Information about the traffic status can help us detect 

accidents and thus avoid the paths with traffic 

congestion. 

To monitor the above mentioned aspects we have used 

various parameters of VANET. One such parameter is 

VANET protocols i.e. AODV and OLSR which 

basically involve communication between vehicles or 

between the vehicle and the roadside infrastructure. We 

implement our scenario which monitors the movement 

of the vehicle along the pre-defined path for both the 

above mentioned VANET protocols using QualNet 

simulator. We then analyze the various parameters 

obtained through QualNet analyser tool. 

VII.  FUTURE WORKS 

 Extending the system accordingly to control the 

meter fare problem. 

 Modification in the existing design can be made 

such that the information regarding the direction is 

also extracted. 

 The applications/project could be extended by 

improving a simulator that is able to simulate real 

and simulated vehicles and also the simulator 

should acquire traffic patterns directly from the 

video camera. 

 Radio obstacles like the effect of rain, fog, magnetic 

field and fire could be added to see more different 

results. 
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