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ABSTRACT 

 VANET is the vehicular ad hoc network which is enable vehicle to communicate each 

other. To achieve the effective communication requires efficient and sturdy routing protocols. 

In this paper, we exploit the infrastructure of road side units to efficiently and reliably route 

packet in VANETs. Our system operates by using vehicle not only to carry and forwarded 

message from source vehicle to destination vehicle but also we introduce cluster network and 

data base management system in that network. The source vehicles periodically generate the 

message packets and transmitted to the RSUs. Road side unit route these packets to cluster 

head, Then those packets are forward to the data base management system. The data base 

management system will send warning message like speed limit, insurance over due, traffic 

alerts, traffic monitoring etc.., to the concern vehicle according to the received message. We 

evaluate the performance of our system using the NS2 simulation platform and compare our 

scheme to exiting solutions.   

 

Keywords—Cluster head, data base management system, Sturdy routing, road side unit, vehicle 

ad hoc network. 
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INTRODUCTION1.INTRODUCTION 

 

With the emergence of mobile ad hoc networks, researchers have conceptualized the idea 

of communing vehicles, giving rise to vehicular ad hoc networks (VANETs), which are the main 

focus of engineers yearning to turn cars into intelligent machines that commune for safety and 

comfort purposes. A VANET is formed by vehicles that are equipped with wireless 

communication devices, positioning systems, and digital maps. VANETs also allow vehicles to 

connect to roadside units (RSUs), which are connected to the Internet and may also be connected 

with each other via a high-capacity mesh network. 

Most research on routing in VANETs is limited to vehicles a few hops away. However, 

in some applications, it is important to send data to data base management system, thus 

necessitating a multihop routing protocol [1]. Several researchers have developed unicast routing 

protocols for VANETs [2]–[6], some of which use a position-based greedy approach that uses 

the geographic coordinates of vehicles to find a good route [2], [6]. Another set of protocols, 

which use carry-and-forward approaches and aim to route packets in sparse VANETs, are called 

delay-tolerant algorithms [1], [5]. Finally, quality-of-service protocols focus on finding routes 

that last for the longest possible time [4]. Each of the foregoing protocols has its conditions to 
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provide good performance. Position-based protocols assume dense conditions in which a vehicle 

always finds a neighbor to forward to. In contrast, delay-tolerant algorithms do not perform well 

in dense cases. In this paper, we propose to utilize RSUs to route packets to distant locations. A 

vehicle S requesting to send a packet P to a distant DBM D can send P to its nearest RSU (R1), 

which, in turn, sends P to the nearest server to (D)data base management system through the 

RSU and cluster head(R2)  network. R2 then sends P to D through multihop. Note that other 

works, like [7], used RSUs to route messages but most of them are suited for dense or sparse 

conditions, and not both. In our system, we combine position based routing and carry and 

forward to opportunistically route messages to and from RSUs. The basic motivation behind 

using RSUs to route packets is that RSUs are a fixed infrastructure. It is much easier to send a 

packet to a fixed target than to a remote moving object. In addition, the delay of sending the 

packet through the fixed RSU network is much less than through the VANET. We call our 

approach Carry and forward mechanisms for Dependable message delivery in Valets using Rsus 

(CAN DELIVER). The design of our system is divided into two basic parts: the first part governs 

routing from a vehicle to its nearest RSU, and the second part handles routing from RSUs to 

vehicles. 

A. VANET Security requirements 

VANET security requirements includes the assurance of data authentication, data 

integrity,  non-repudiation and confidentiality which will protect from the unauthorized message 

insertion,  updating etc. An important aspect of VANET  security is the digital signature [3]. 

Another  cryptographic method to achieve data integrity is through message authentication code 

(MAC). The  uniqueness of VANET include changes in the topology according to the 

requirement, data compression   /aggregation, vehicle position identification, sensing and fixing 

malicious data,  suitable routing protocols for reliability,  effectiveness and scalability of the 

security  system. The main objective of the VANET system is to communicate with the vehicles 

in the ad-hoc network but we have to look after its security so that no one can tamper the 

massage or do any kind of mischief with the data flowing in the network. 

 

B. problems and defense in anonymous VANETs  Figure 1. Shows the main VANET system.  

Misbehavior proceeds from time to time as a result of either intentional malicious behaviors or 

hardware faultiness. Base stations can be used to provide authentication so that it can reject 

access and service requests from outsiders. In contrast, misbehavior of valid users of VANETs is 

more complicated and  

 
Figure 1: VANET System 
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difficult to prevent, the cause being that insiders acquire the identifications issued  by the 

authority to achieve authentication with peer vehicles or base stations that can be with no trouble  

tricked into trusting the insiders. Fortunately, certain techniques can be employed to detect such 

misbehavior and misbehaving users will be  

Punished accordingly. For instance, misbehavior can be the spreading of false messages, 

anticipation of broadcast messages from reaching other vehicles, addition of irrelevant messages, 

escaping from an accident, improper use of network resource exceeding the allowed bandwidth 

etc. 

 

2.PROBLEM DESCRIPTION 

The objective of the paper is to show various mechanisms and techniques used to monitor 

the Traffic View, what are the prototype they have used & which algorithms are introduced. The 

Main Objective is to exchange the information among the vehicles which are inside the ad-hoc 

network, locating the position of the vehicles and most importantly generating the broadcast 

messages to deliver the driver and vehicle information.  The Research in the field of inter-vehicle 

communication using wireless technology has taken big step in past few years. Several research  

centers are included in this field to investigate on  the MANET (Mobile Ad-hoc Network) and  

VANET (Vehicular Ad-hoc Network) system such  as GM Research Center in CMU[15],BMW 

Research Lab, Rice University and many more are still investigating on it. 

 

3.EXISTING SYSTEM 

Many algorithms have been proposed to utilize the specific properties of VANETs for 

routing packets. Algorithms are usually classified according to their communication paradigms 

to broadcast, geocast, multicast, and unicast categories. In this section, we focus on routing 

protocols that deliver unicast services in VANETs. Position-based routing protocols use 

knowledge of the vehicles’ positions and velocities to route messages. The geographic source 

routing (GSR) algorithm [2] is an example of such systems in which a source creates the shortest 

path to the destination based on the road layout, and packets are forwarded using greedy 

geographical forwarding along this path. The greedy perimeter coordinator routing algorithm [6] 

improves upon GSR by eliminating the requirement of an external static street map for its 

operation.  

 

 

Figure 2: Existing system 
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The connectivity-aware routing protocol maintains a cache of successful routes between 

various sources and destinations. In hierarchical routing, the road network is divided into 

communities consisting of vertices and edges connecting them. Edges inside a community and 

between two adjacent communities are weighted according to the amount of traffic on them. 

Combined with road heuristics and internal community processing, hierarchical routing finds the 

shortest path between two points with less overhead than other approaches. In, two algorithms 

for traffic routing were proposed. In D-Greedy, a vehicle makes a decision whether to forward a 

packet or to keep carrying it based on the packet TTL and its distance to the RSU. In D-MinCost, 

each edge between the vehicle’s location and the RSU location is assigned two weights: 1) W1 is 

for sending the packet over the edge using multihop, and 2) W2 is the delay cost of carrying the 

packet over the edge. D-MinCost computes the best strategy that combines W1 and W2 on the 

shortest path while ensuring that the total delay is less than the packet TTL. The location-aided 

routing protocol uses location information of the mobile node to reduce the routing overhead. 

Another way of using location information for routing is proposed in under the name DREAM. 

To keep its routing table updated, each node periodically broadcasts a control packet containing 

its own coordinates. Mobility-centric Data Dissemination algorithm for Vehicular networks 

(MDDV) and Vehicle-Assisted Data Delivery in vehicular ad hoc networks (VADD) are two 

routing protocols that utilize the predictable mobility in a VANET for data delivery. They 

abstract each road as a link whose delay is the time consumed to deliver a packet through it by 

multihop communication and carrying. Similarly, Link transportation time over Progress (LoP) 

calculates the time to travel a road segment and report it to the RSU at the end of the segment, 

which in turn sends it to the RSU of the sender, which uses such data to determine the path of the 

packet. However, LoP fails if no vehicles are available at the intersection. In Section IV-A, we 

summarized the three protocols that were simulated and compared with CAN DELIVER. To the 

best of our knowledge, none of the proposed protocols in the literature proved to deliver 

messages to far locations as efficiently and conveniently.  

 

4. TRAFFICVIEW USING VARIOUS 

APPROACHES USED 

 
4.1 Technique used for Navigation System 

Traffic View needs to be installed in a vehicle which basically consists of three main 
mechanisms: a computer system with display unit, a short-range wireless network 
interface (802.11b), and a GPS receiver. Where the computer system is used to store the 
data temporarily in its buffer and the display unit will show the maps & routes, similarly 
the GPS receiver gives the information like position, rate, present time, and track of the 
vehicle. The short-range wireless interface helps in broadcasting the message to the 
vehicles in a route and propagating it further. Figure 2 presents the Traffic View software 
architecture. Here the local validated dataset is responsible for storing records of each 
vehicle. Then the navigation module generates the local GPS readings from time to time. 
Now the non-validated dataset stores the records which are received through the 
broadcast messages. It might contain the unwanted data through the broadcast messages. 
This data is passed through the validation procedure i.e. through validated dataset. The 
aggregation module is basically used to shrink the size of data on the network. For instance, 
if a vehicle has two records about two vehicles which are close to each other and are 
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moving with relatively the same speed, an aggregation algorithm can replace those two 
records with one record representing both vehicles. Here in this technique the simulation 
aggregation algorithm for 

Traffic View [24] is designed and evaluated in [12]. 

 

4.1.1  Traffic View Software Design 

 
Figure 3: Traffic View software Design 

 

4.1.2  Navigation Module 

In Traffic View, the navigation module basically works on the relative positions and 

directions of the vehicles. It also focuses on the distance between the vehicles. The main concept 

used for navigation module requires the closest mapped point on the  road and its directions. The 

graph needs to be plotted which will provide the map of that area along with other information. 

The software module developed by [12], that processes the output from a Garmin GPS device 

[21] using the Garmin Simple Text Output Protocol(GSTOP)[22]. The distance between the 

vehicles are computed using conversion tables from latitude and longitude degrees to meters. 

 

This conversion of latitude/longitude to meter is computed using interpolation. To create 

the road graph, Record Type1(RT1) and Record Type2 (RT2) files [23] presented by the US 

Census Bureau through the 2000 Tiger Line database  are used. In this concept every record 

which is inside the network is considered as the reference points. Where RT1 contains 

information of the road like its name, its type, its starting and ending points etc. and RT2 file 

contains information about the intermediary reference point if any. Next step is to identify the 

closest sample points on the map. To gather all reference points on the map the mechanism is 

required which will help to cluster the map points. As mentioned in [12] the mechanism is 

designed based on what is called as simple Peano keys , which is used to crush a 2D coordinate 

system into a 1D coordinate system.  A simple Peano key can be obtained just by Interleaving 

their digits. 

 

The simple peano keys can be generated interleaving the longitude and latitude shown on 

the map. Now we need to create peano keys for  every reference point present on the map and 

order  it by ascending manner. The neighbor keys represent map points that are close to each 

other on  the map. Classifying the closest road or the map  point does not make sure that road or 

map point is  correct. If the vehicles collides with an intersection points, in such cases the 

approach used is to use a software module which tries to identify closest road on which the 

vehicle are moving in the same direction then the angle between the two sample points which 
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may intersect is computed by this module. If the angle between two map points is less  than 15 

degrees then the vehicle is considered to be on the same road with two reference map points. 

This module may help in avoiding the intersection. The road that appears by large amount in 

frequent  manner in the absolute m identified roads is considered to the road on which vehicle is 

currently present. 

 

4.2 Technique used for data aggregation system design 

 

As in [12] two main mechanisms which could be used to accomplish these above 

mentioned goals i.e. flooding and diffusion. In flooding each individual vehicle broadcast its 

information whereas in the diffusion mechanism each vehicle broadcast information about itself 

and other vehicles in its range. This technique also follows the same system design but approach 

is different. This approach mainly focuses on the data aggregation module. 

 

4.2.1 System components used 

In Figure 3 the System components are shown which the main software modules used for 

VANET System as are discussed above, 

GPS Module: used to update the road map formats time to time which helps in navigation. 

Validated dataset and Non-validated dataset  modules: These are basically used to store the 

broadcast message in the Non-validated dataset and after removing unwanted data it is stored in 

the validated dataset module. 

Aggregation Module: These modules works with the help of the aggregation algorithms which 

takes input as the validated data set and produces the valid and efficient broadcast message. 

Send and Display Module: Send module sends the broadcast message on the wireless using 

wireless card. Whereas the Display module make the valid records available on the display. 

 

4.2.2 Data Aggregation Mechanism 

In this paper we are reviewing the concepts used for Traffic View[12] where the 

aggregated record contains Identification field and other fields like Position, Speed and the 

broadcast message of the vehicle. The Identification field is aggregated as the single record i.e. if 

the records (Identity1,Position1,Speed1,BroadcastMsg1)……… 

…( Identityn,Positionn,Speedn,BroadcastMsgn) are the aggregated records then the estimated 

distance is calculated between the current car and the car with ID Identity. Now the aggregated 

record can be stored as ({Identity1,….., Identityn}, Positionn, Speedn, BroadcastMsgn). All the 

fields can be calculated as follows: 

 

Position of the vehicle =  𝑥𝑖𝑛
𝑖=1  𝑥 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑛𝑖 

 

Speed of the vehicle    =  𝑥𝑖 𝑥 𝑠𝑝𝑒𝑒𝑑𝑖𝑛
𝑖=1  

 

Broadcast time= min{ Broadcast time1… Broadcast timen} 

 

Where,  Xi = 
( 𝑑𝑖 )−𝑑𝑖𝑛
𝑖=0

(𝑛−1) 𝑑𝑖𝑛
𝑖=0
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As the result the records are always picked for the aggregation procedure according to the 

relative instances of the vehicles. Here the aggregation process is applied only to the records 

which are currently present in the validated dataset. 

 

4.2.3  Algorithms Used 
The algorithms used in the process of data  

aggregation are as follows: 

 

a. Ratio Based Algorithm 

The algorithm first of all divides the road into number of regions say Ri. Then the 

aggregation ratio needs to be calculated say Ai. Where the aggregation ratio can be calculated as 

the inverse of the number of records that are aggregated into one single record. Now every 

region in the network is assigned a portion of the left over complimentary space of the broadcast 

message. Both the aggregation ratio and the portion values are given to it according to the 

importance of the region and accuracy of broadcast message. In this algorithm[12] steps involved 

are : 

 

 Firstly the region boundaries are calculated say (|Bi ,Bi-1|) by using the distance between 

the current and the farthest vehicle. 

 Secondly the Merging threshold value needs to be calculated. Let it be THi for each 

region. This threshold value helps in making the decision about making the aggregation 

of records i.e. when the relative distance between the first and the last record is less than 

the merging threshold value then it is aggregated into single record.   i.e., THi=
𝐵𝑖−𝐵𝑖−1

𝐿𝑖  𝑋  𝐴𝑖
   

Where, Li is the Number of records that may fit  in the required Bytes and Ai is the 

aggregation ratio. 

 To avoid over-aggregation of the records the optimum aggregation needs to be calculated 

for every region. If this aggregation ratio is greater than or equal to one, the algorithm 

may end as no aggregation is needed. Optimum Aggregation Ratio 

=
𝑅

(𝐴𝑣𝑒𝑟𝑎𝑔𝑒  𝑟𝑒𝑐𝑜𝑟𝑑  𝑠𝑖𝑧𝑒 ) 𝑋 𝐿
 Where, R is the size of the message and L is the number records 

in the input list. 

 Lastly when all the aggregation is done on the records, it writes all the record to the 

broadcast message up till all the free space is used. 

 

b. Cost Based Algorithm 

 

In Cost Based algorithm [12] the cost for every record which is to be aggregated is 

calculated. The two records which are having the minimum cost is considered for aggregation. 

The algorithm takes the first step by just selecting two records having minimum cost and 

aggregating them. This process of selecting two records and aggregating them continues till the 

number of records left is equivalent to value needed by the aggregation ratio. After this process 

is over the records are written in broadcast message in sorted manner until the specified portion 

value space is filled. The same process is repeated for every iteration i.e. of aggregating and 

writing. To avoid over aggregation the optimum aggregation ratio is calculated and compared 

with the current aggregation ratio. 
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The conclusion from both the algorithm shows that ratio based algorithm blindly 

aggregates the records where as the cost based algorithm firstly calculate cost of the aggregation 

and then make it available for broadcast messages. The drawback of the algorithm should be 

when the number of records left may have the relative distance maximum so then they cannot be 

aggregated.  Therefore when such condition is met the algorithm terminates by comparing the 

threshold value. If it crosses the range then no aggregation is required.  

 

4.2.4 System and protocol architecture 

Although VANETs and WSNs have common distinctiveness, like network self-

organization, they also have important differences. VANET nodes have the set of relatively 

powerful computing devices. Additionally, since nodes of VANET are connected to the power 

supply of a car or are located at the roadside, they sually do not have restriction on energy 

consumption. In contrast, sensor nodes have extremely small physical dimensions and strong 

constraint in the processing and energy capabilities. VANET nodes are also highly mobile, 

resulting in frequent topology changes of the network, whereas sensor nodes are assumed to be 

static. The different characteristics of VANETs and WSN have led to the development of 

different technology components for radio, networking, middleware and applications. Radio. For 

VANETs, IEEE 802.11 [6] represents a cost efficient and widely deployed solution that will be 

applied in OBUs and RSUs of future VANETs. More specifically, its variant IEEE 802.11p [4] is 

designated for safety applications. The basic data rate of IEEE 802.11p is 3 Mbps for a 10-MHz 

channel but higher data rates up to 27 Mbps are also possible. In WSNs, IEEE 802.15.4 realizes 

a low costs, energy-optimized radio technology for small, _250 kbps data rates. 
 

5. SIMULATION RESULT 

Proposed method is implemented by using NS-2 software, in this simulation we have 

considered followings 

 
Figure 4: Proposed system model 
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Figure 5:Packet delivery ratio 

 
Figure 5:Throughput 

 
Figure 7:Average Packet Drop Ratio 

With those parameter the simulation has been done and result analysis done, based on that our 

proposed system 

Have high throughput  than the previous work. See the figure,  

Average Packet Delivery Ratio: It is the ratio of the (fig:5)number of packets received 

successfully and the total number of packets transmitted 

Average end-to-end Delay: The end-to-end-delay is (fig:7)averaged over all surviving data 

packets from the sources to the destinations. In addition to that security in this paper, we include 

data encryption and decryption thus leads to more security than the previous method.  

 

 

CONCLUSION 

This paper has presented CAN DELIVER, which is part of a complete system that we are 

designing for providing car drivers and passengers pervasive access to needed data while on the 

road. The proposed system exploits the presence of RSUs to reduce the load on vehicles and to 
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hide the complexity of getting the required data. The evaluation of CAN DELIVER confirmed 

its effectiveness as compared to recent routing protocols for VANETs. Ongoing work is focusing 

on devising secure mechanisms for registering users to the system of RSUs and designating them 

as proxies to Internet service providers that provide data to these users. A preliminary design and 

implementation of such mechanisms were published recently. Planned future work relates to 

designing bundling methods for allowing RSUs to deliver the maximum amount of possibly 

heterogeneous data to users. 
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