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ABSTRACT 
The Vehicular Ad hoc Networks (VANETs) has been grown over last few years for the method of transforming information 
over a transport system. VANETs are designed as a mobile ad hoc network where every car acts as a single mobile node, the 
vehicle nodes communicate without any infrastructure same as in ad hoc network. VANETs are designed to provide road safety 
to avoid accidents, traffic monitoring and for other commercial applications. However, efficient routing in these networks 
remains a challenging as increasing density of vehicles over a time, size of VANET and natural disturbances like buildings, 
trees and signal problem. The major problem in vanet is communication links between vehicles is frequently broken and 
Routing becomes a major problem. In such scenarios efficient routing plays a important role. With that efficient routing we 
can provide communication in the network even if the density of the vehicles in the network is low. We propose a hop greedy 
method to select a routing path with minimum number of intermediate nodes while taking the connectivity into consideration.  
We also propose a back bone nodes that helps in providing connectivity status with an intersection. The result shows the high 
packet delivery ratio with a shortest route. 
I. INTRODUCTION 

Vehicular Ad hoc Network (VANET) is a form of mobile ad-hoc network (MANET), in which vehicles communicate 
with each other with a fixed equipment on a road side. VANETs are a research field that is growing very fast. VANETs 
are highly mobile wireless ad hoc networks designed for vehicular safety and other commercial applications. In a 
VANET, vehicles move randomly along road side and exchange information with other vehicles and roadside 
infrastructure within their hop range. A VANET provides both vehicle-to-infrastructure (V2I) communication and 
vehicle-to-vehicle (V2V) communication. V2I can provide real-time information on road traffic conditions, weather, 
and basic Internet service via communication with backbone networks. V2V can be used to provide information about 
traffic conditions and vehicle accidents based on wireless inter vehicle communication. In V2V communication 
environments, vehicles are wirelessly connected using multi-hop communication without access to any fixed 
infrastructure. A VANET has unique characteristics such as high, frequent changing velocities of vehicles. From the 
characteristics VANETs are influenced by frequent network topology changes according to the density of neighboring 
vehicles. A VANET should accommodate these frequent changes to vehicle mobility, vehicle density, and network 
topology. From these characteristics link breakages occur repeatedly and the packet loss rate increases. 
Routing has been a challenge in VANETs because of the rapid movement of vehicles and frequent changes in the 
structure of VANETs. Greedy routing protocols is the best method to solve problems such as high mobility and low 
transmission delay which maintain only the local information of neighbors instead of per-destination routing entries in 
VANET. When the network nodes move the proposed paths may break and the routing protocols must dynamically 
search for other feasible routes. Therefore maintaining connectivity is very difficult with a rapidly changing topology 
using the existing routing protocols of MANETs. The topology of a VANET can change rapidly. Such networks require 
a quick responsive routing algorithm that finds valid routes quickly as the topology changes. 
The rest of the paper is organized as follows section 3 describes the related work, section 4 describes the BACK BONE 
ASSISTED HOP GREEDY IN CITY VEHICULAR ADHOC NETWORKS and section 5 describes the simulation with 
results and section 6 describes the conclusion. 
II. Related Work 
In VANETs, the main goal of uni cast routing [1] is to transmit data from a single source to a single destination 
through wireless multi-hop transmission or carry-and forward techniques. The wireless multi-hop transmission 
technique also called as multi-hop forwarding relays data as soon as possible from source to destination between the 
intermediate vehicles in a routing path. A greedy perimeter stateless routing protocol (GSPR) [2], Greedy perimeter 
coordinator routing [3], Geographic source Routing [4], vehicle assisted data delivery (VADD)[5], anchor based street 
and traffic aware routing (A-star) [6], Greedy traffic aware routing [7], Road based vehicular traffic (RBVT) [8], static 
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adaptive data dissemination in vehicular area networks (SADV) [9] etc have laid the foundation for routing in Vanet. 
The Position based routing protocol (GSPR) depends on the location service scheme to acquire the position information 
of the destination node. The greedy perimeter coordinator routing protocol generally  apply a restricted greedy packet 
forwarding procedure in GSPR. The A- Star is used to find the city information with all the routes to identify the 
anchor paths. The GyTAR adopts an improvised Greedy forwarding algorithm for carry & forward operation to find all 
the intersections between the sender and destination. The GyTAR depends on the availability of the destination node. 
Intersection node probing problem due to multi-hops 
In city environments, there will be multiple zones and hops. The Intersection of the two nodes in multiple hops 
communication leads to a major problem.  As the intersection is small and probability of the routing is very small, then 
it would be risky to choose an unstable node which is far away from the present hop distance. 
Location Service Requirement Problem 
We assume the position based routing protocols are far aware of the destination which are multiple hops away in the 
city environments. We assume that routing protocols forwards the route information and selects the best route from 
source to destination. But, where the sender vehicle is unable to fetch the real position of the destination node which is 
generally large in size. The protocols like GPSR and GPCR takes the aid of proactive location services like hierarchical 
location service and Grid Location service. 
Connectivity based weighted graph problem 
A vanet scenario is mapped with a graph, the nodes are considered as vertices and the communication between two 
nodes can be considered as edge. Due to presence of high buildings and multiple hops in the city environment, the 
nodes can not communicate with the other destination node even if the euclidean distance between the nodes is less 
than the transmission range. 
Packet Swinging in the Greedy Forwarding 
A greedy method usually chooses the nearest node to the destination node to send the communication. In an extreme 
conditions when the destination or sender nodes moves away from the network or invisible, the packet forwarding is 
delayed. We assume that a location service provides a real time position environment information to  the destination, 
the forwarding node selection depends on the updated position information on the destination. 
III. BACK BONE ASSISTED HOP GREEDY IN CITY VEHICULAR ADHOC NETWORKS 
We present a position based connectivity aware back bone assisted hop greedy routing protocol for VANETs. The 
proposed routing algorithm finds a routing path that has less number of intermediate nodes. The protocol is designed 
keeping in consideration of multiple zones and hops in the city environment. We rely on a group of intermediate nodes 
called back bone nodes. We adopt a request – response scheme to obtain the destination position and compute the 
routing path. 
Zone Formation and Boundary Intersection Selection 
Generally a large city is divided into multiple zones, hops and how some of the intersections are chosen to be the 
boundary intersections that are locatedon the outline of a zone. It is observed  major roads intersect and polygons are 
formed. We consider one particular zone as a single hop. 
Back Bone Nodes and connectivity preservation 
Intersection of the two nodes and communication is the key requirement for any routing protocol. The section describes 
mechanism to ensure the connectivity path. A routing path involves multiple intermediate nodes where the routing 
packet is exchanged. Selection of a wrong intermediate node may lead to the dropping of the packets. If the source or 
destination changes, then the ongoing information and communication is disrupted. Apart from this the high mobility 
of vehicles may create temporary void regions on a road segment. In our approach, we allow some of the nodes to take 
care of the connectivity issues. Such nodes are called as back bone nodes. 
Back bone node at Intersection 
These nodes are used to maintain connectivity at an intersection. Generally a node should necessarily declare its 
presence as soon as it enters the intersection region. 
Back Bone Setup 
There are three kinds of back bone nodes. They are primary, stable and secondary back bones. A stable back bone is 
selected from group nodes that are waiting at the traffic signal. The vehicle that is close the destination node declares 
itself as a stable back bone. The primary back bone that is located inside the intersection where as the secondary back 
bone is outside the intersection. Initially a  random node declares itself as the primary back bone. 
Packet Forwarding 
When there is need to transfer packet from sender to the destination, a back bone is always preferred. Because a back 
bone can maintain the communication history and store packet even in the absence of the forwarder. A forwarder 
checks its neighbor list within the hop to probe the available back bone node. If the node moves out of the region, it 
prefers the stable back bone nodes as a forwarder. 
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Message Queuing and Retrieval 
The stable back bone node takes the responsibility of packet buffering. In the absence of the forwarder node, a back 
bone node usually stores the packet. The stable back bone usually forwards or receive the packet based on the situation. 
The stable back bone node maintains the database of all the packet forwarding with a time stamp. 
Hop Greedy Routing Method 
A hop greedy routing method ensures the minimum number of hops from the source to the destination while 
considering the connectivity. 
IV. Simulation & Results 
We have simulated the Vanet environment using the Java Technology where we calculate the packet Delivery ratio, 
Initial sender to destination distance, packet sending rate and destination dislocation. The packet delivery ratio is the 
total number of packets received at the destination to that of the total number of packets generated by the source. 
 

 
Figure 1 

The figure 1 which has a back bone that transfers the packet to the destination and figure 2 shows the intersection 
established between a back bone node and destination. 
 

 
Figure 2 
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We also compare the results of the packet delivery ration with initial source – destination distance, packet delivery ratio 
with packet sending rate and packet delivery ration with destination dislocation distance. 
 

 
V. Conclusion 
In this paper, we have solved the major problems such as location service, intersection node probing problem etc. We 
then propose a hop greedy method that aims to reduce the delay by yielding a shortest route that has minimum number 
of intersection nodes. To reduce the connectivity issues and void regions the concept of back bone node is introduced. 
We also propose an update procedure that is very effective to deal with the destination movements. The results show 
that the packet generation rate, the distance between the source and destination have  a large impact when compared to 
the other methods. 
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