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ABSTRACT 

 

VANETs are special kind of Mobile Ad Hoc Networks (MANETs) that are 

formed between moving vehicles on an as-needed basis. Routing in VANET uses 

a greedy routing protocol which requires geographical information like location 

of any vehicle.  The primary objective of this paper is to reduce the transmission 

delay by using some Road Side Units (RSU) already deployed along the roads. 

RSU gather information about all the vehicles which are connected in its range. 

Here each and every vehicle need not be communicated but the vehicles that are 

nearest and which have the information about location of destination are only 

involved. We use enhanced RLS which is hybrid communication from source to 

destination. It results to reduce the flooding requests and make communication 

faster which leads to improve the packet delivery ratio and reduce the 

transmission delay or end to end delay. In addition to this the source vehicle 

sends a request with its velocity to RSU, it will communicate with other RSU’s 

for the destination vehicle. After finding the destination it will send the request 

with velocity of the destination. Based on the velocity of destination and 

intermediate nodes the source will increase its velocity to avoid the frequent 

link breakage in order to reduce the transmission delay. The proposed algorithm 

is simulated using NS2 and results shows that ERLS decreases the transmission 

delay and increases the packet delivery ratio.  

Keywords : VANET, Location-based Services, Geographic Routing, Hybrid 

Architecture  

 

I. INTRODUCTION 

 

VANET belongs to wireless communication network 

in which communication between vehicles takes 

place. The vehicles act as nodes in the network 

which form a network without any additional 

infrastructure. With rapid growing number of 

vehicles, saturation of the transportation 

infrastructure, and traffic congestion, accidents and 

transportation delays become unavoidable. Several 

mechanisms are implemented to improve the 

transportation systems as well as developed better 

and efficient routing mechanisms. VANETS have 

many applications in Road Safety, Passenger 
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convenience etc. VANET communication has 

recently become an increasingly popular research 

topic in the area of wireless networking. A VANET 

turns every participating vehicle into a wireless 

router or node allowing vehicles to connect and 

create a network. Routing in VANET’s is still a 

challenging issue due to its characteristics like high 

mobility of nodes, frequent disconnections, highly 

partitioning network. When the vehicle density is 

low, VANETs have a higher probability of getting 

disconnected frequently. 

 

VANET will become world’s largest ad-hoc network, 

communication between vehicles to vehicle is in 

different types as Vehicle to Vehicle (V2V) - Vehicle 

to Vehicle communication is suitable for short range 

vehicular network. It provides real time safety, fast 

and reliable. It does not need any roadside 

infrastructure. It is not very useful in case of sparsely 

connected network or low density vehicular network. 

In V2V warning messages are broadcasted from 

vehicle to vehicle. Vehicle to Roadside (V2R) -

Vehicle to Roadside provides communication 

between vehicles and the roadside units. It makes use 

of pre-existing network infrastructure such as 

wireless access points. In V2R warning messages are 

sent to roadside units and then from that roadside 

units warning messages sent to the vehicles. Hybrid 

architecture communication this combines both 

Vehicle to Vehicle ad-hoc networks (VtoV) and 

Vehicle to Roadside network architecture (V2R). 

The Routing protocols of VANET’s must require the 

Geographical information to find about source 

location and destination location. Source location can 

be given by different devices like GPS and the 

destination location can be found by using location 

services like HLS, RLS. The location service had an 

advantage of deployed RSU’s on roads in which each 

RSU has information about all the vehicles under its 

range and can also exchange the position of nodes. In 

this paper instead of communication between the 

vehicles, we can communicate between vehicle to 

RSU and RSU’s to other RSU’s. With this we have an 

advantage that the source node will not send request 

to each and every node it directly sends to RSU’s, by 

this we can reduce the load on the network. In 

addition to this the RSU’s can also have an ability to 

give the information about relative velocity of 

vehicles moving in its range. The source can receive 

the velocity of the all intermediate nodes and 

destination by HLS. With the information of relative 

velocity of the intermediate nodes it can reduce the 

link breakage.  

 

II. RELATED WORK 

 

Boubakeur Moussaoui[1], proposed an improved 

location service(iRLS)  an extension of the RLS 

service. iRLS takes profit of a wireless backbone 

based on RSUs to catch the destination’s position. 

This allows reducing the overhead instead of flooding 

requests and also makes the communication faster, 

the closest RSU will reply with the actual location.   

 

Neha [2], Analysis of Hybrid GPSR and Location 

Based Routing Protocol in VANET, presented various 

routing protocols and out of all Position based 

routing protocols is found to be suitable for Vanet. 

GPSR is one of the most suitable position based 

routing protocol. This presents a hybrid approach 

PHRHLS (A Movement Prediction based Joint 

Routing and Hierarchal Location Based Service) 

coupling GPSR protocol and HLS location service 

with mobility algorithm. 

 

K.Prasanth,[3] in his paper argues the use of 

information on vehicles’ movement information (e.g., 

position, direction, speed of vehicles) to predict a 

possible link-breakage event prior to its occurrence. 

In his proposal a Reliable Directional Greedy routing 

(RDGR), a reliable position based routing approach 

which obtains position, speed and direction of its 
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neighboring nodes from GPS. This approach 

incorporates potential score based strategy, which 

calculates link stability between neighbor nodes in 

distributed fashion for reliable forwarding of data 

packet. 

 

Young-Bae Ko and Nitin H. Vaidya[4] suggests an 

approach to utilize location information (for instance, 

obtained using the global positioning system) to 

improve performance of routing protocols for ad hoc 

networks. By using location information, the 

proposed Location-Aided Routing (LAR) protocols 

limit the search for a new route to a smaller “request 

zone” of the ad hoc network. This paper describes 

how location information may be used to re-duce the 

routing overhead in ad hoc networks. We present 

two location-aided routing (LAR) protocols. These 

protocols limit the search for a route to the so-called 

request zone, determined based on the expected 

location of the destination node at the time of route 

discovery. Simulation results indicate that using 

location information results in significantly lower 

routing overhead, as compared to an algorithm that 

does not use location information. 

 

Location Based service is flooding based and can be 

composed of reactive and proactive services. In 

proactive service every node floods its geographic 

information through all the network periodically. 

Thus, all the nodes are able to update their location 

tables. the network by location update messages, 

several techniques to reduce the congestion were 

used. One of them is to tune the update frequency 

with the node mobility (the more node is moving fast, 

the higher update location frequency is used).So the 

update frequency decreases with the distance to the 

node. The reactive service is a node with high 

mobility sends more update location packets which 

lead to less packets than a simple flooding scheme 

without affecting the network performances. The 

location response is sent when receiving a location 

request. This avoids the overhead of useless location 

information of some nodes updated and never used. 

But, it adds high latencies not suitable in VANETs. 

One of these known services is Reactive Location 

Service (RLS). Thus, the location-based service 

consists of two components: location update and 

Location Request. 

 

The geographic routing are suitable for large scale 

dynamic networks. The first routing protocol using 

the geographic information is the Location-Aided 

Routing (LAR) [4]. This protocol used the geographic 

information in the route discovery. This latter is 

initiated in a Request Zone. If the request doesn’t 

succeed, it initiates another request with a larger 

Request Zone and the decision is made on a routing 

table. The first real geographic routing protocol is the 

Greedy Perimeter Stateless Routing (GPSR) [10]. It is 

a reactive protocol which forwards the packet to the 

target’s nearest neighbor (Greedy Forwarding 

approach) until reaching the destination. Therefore, 

it scales better than the topology-based protocols, but 

it does still not consider the urban streets topology 

and the existence of obstacles to radio transmissions. 

Another geographic routing protocol is the 

Geographic Source Routing (GSR) [11]. It combines 

geographical information and urban topology (street 

awareness). The sender calculates the shorter path 

(using Djikstra algorithm) to the destination from a 

map location information. Then, it selects a sequence 

of intersections (anchor-based) by which the data 

packet has to travel, thus forming the shortest path 

routing. To send messages from one intersection to 

another, it uses the greedy forwarding approach. The 

choice of intersections is fixed and does not consider 

the spatial and temporal traffic variations. Therefore, 

it increases the risk of choosing streets where the 

connectivity is not guaranteed and losing packets. 
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III. Proposed Approach: Enhanced Reactive Location 

Service for VANET 

 

Suppose if vehicle V5 want to communicate and 

send data to destination V8, if the destination is in 

its range it directly sends to the destination, 

otherwise it broadcast a request to find a suitable 

route by sending a query to nearest RSU1, if the 

destination is in its range it will send the response 

with velocity, position, route of destination by 

using DGRP (Directional Greedy Routing 

Protocol). If the destination is not it send the 

request to other neighbor RSU’s to find the 

destination by using the hybrid architecture. After 

receiving the response from RSU 1, V5 starts 

sending data using the greedy forwarding 

approach. In the Fig .1, RSU 1 sends to RSU 3 and 

it communicate with V9 .Here it send to RSU-3 to 

RSU 4 which and communicate with V7 which is 

nearer to destination V8.Once the destination is 

found it sends its position, velocity to the source 

and sends data from V5 to V9, V7 and finally to 

V8.Therefore by using the hybrid architecture 

destination’s location could be found more rapidly 

than using V2V communications when a 

destination node is far away from the source node. 

Fig.1. An Example Scenario. 

In the given algorithm, Enhanced Reactive 

Location service the source  will broadcast the 

request to find position of destination with its 

velocity, the nearest RSU will give response  if it’s in 

range, otherwise It will communicate with other RSU’ 

s to find position of destination and relative speed of 

intermediate nodes on direct path from source to 

destination by using DGRP, then it will send the  

response to the source, source will check the velocity 

of destination and intermediate nodes if  its velocity 

is less than the destination and intermediate nodes it 

will increase its velocity equal to intermediate node 

velocity or it selects the nodes which are equal to 

relative speed of the source node, with this the link 

breakage will be reduced and flooding to every node 

in the RSU’s will be reduced i.e. the communication 

from RSU to RSU will increase the network 

performance and reduce the end to end delay. 

 

Algorithm 1 ERLS Location Service 

1. function ERLS(s, d, v, Data) 

2.  Initialization : s source, d destination, v 

velocity 

3.   if (source ∈/ RSUN1’s range) then 

 s broadcasts requests to find d’s position 

4. neighbors floods the request 

5. node N has d’s location and replies to s 

6. s sends location ,velocity request  

    to   nearest RSU to find d’s position 

7.    else 

8. RSU sends request to other RSUs 

9. RSUN has d’s location and velocity      replies 

to RSUN1 

10.    RSUN1 forwards response to s 

11.     end if 

12.      next ← s 

13.  while (next != d) do 

14. choose node x with relative    velocity of next 

hop using greedy approach 

15. if (v(s)<v(x)&&v(d)) then 

16.    v(s)=v(x) 
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17.    s sends data to x 

18.    next ← x 

19.  end while 

20.      Data reaches destination d 

21. end function 

 

IV. Simulation Results 

 

The simulator used was Ns-2.The geographic routing 

protocol used is GPRS[10].the GPRS routing protocol 

was used with certain area. Table.1 gives some 

simulation parameters. Our experiment results in Fig 

2. The network behavior with RLS and the behavior 

of our proposed method shows the delay to send a 

message depending on the network from 10 to 100 

nodes is less for ERLS than RLS . In same way Fig 3. 

Shows a higher PDR of ERLS than the RLS. 

 

Parameter   Value 

Channel type Channel/WirelessChannel 

Network interface Phy/WirelessPhyExt 

MAC layer 802.11p 

Interface queue length 512 packets 

Ad-hoc routing 

protocol GPSR 

Location-based service RLS  

Location cache 

maximum age 4, 8, 12, 16, and 22 s 

Area 2x2 KM2 

Number of nodes 10-100 

GPRS beacon interval 0,5 s 

CBR traffic 4 x 100 packets / node 

CBR packet size 12KB 

CBR sent interval 1 s 

 

Table I. Simulation Parameters 

 
Fig 2. Average Packet Transmission delay 

 

In Fig. 2. It shows the decrease in transmission delay by using the ERLS than RLS. 
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Fig.3. Impact of the number of vehicles on the achieved PDR average 

 

The results show that our protocol is more than 15% 

increase in PDR by use of ERLS. This observed result 

is quite predictable since the RLS process uses the 

V2V communications (a RSU is considered as a 

vehicle also) then the request is sent through the 

whole network without any efficiency. Difference to 

RLS, ERLS takes advantage of the RSU backbone 

which provide a fast connection between the initial 

RSU and the closest to the destination. 

 

V. Conclusion & Future Work 

 

This paper presents ERLS by this location service we 

can communicate vehicle to RSU and RSU to RSU 

which are deployed on roads. RSU’s have the 

information about the vehicles and they can also 

exchange data of the nodes position and velocity. 

This improves certain parameters like network 

performance, transmission delay of packets, packet 

delivery ratio and end to end delay, also it reduces 

the link breakage. As a future work, it can be extend 

with use of RSU’s we also use soft computing 

techniques in other king of protocols. 
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