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Abstract—Within VANETs, vehicle mobility will cause the communication associations between vehicles to deteriorate. Hybrid routing is ne-

cessary as one size fits all approach is not suitable for VANET’s due to diversity in the infrastructure consisting of mobile nodes, stationary 

nodes, road-side units (RSU), control centres etc. Therefore, in the proposed system, we implement a hybrid design methodology, where we 

syndicate features of reactive routing (AODV) with geographic routing and proactive routing protocol. Adaptive Hybrid Routing Proto-

col(AHR), vehicles use proactive routing protocol for V2I communication and reactive routing protocol with geographic routing protocol for 

V2V communication.  The system integrates features of both reactive and geographic routing protocols along with proactive routing schemes. It 

combines these routing protocols in a manner that efficiently uses all the location information available and exit to reactive routing as the loca-

tion information degrades. As compared to the existing standard routing protocols, the analysis and simulations show that the routing overhead 

has been significantly reduced. It demonstrates how such a performance enhancement would yield a scalable and efficient routing solution in the 

context of VANET environments. Even in the occurrence of location errors, proposed system works efficiently and obtains scalable perfor-

mance, thus making it an optimal protocol for VANETs. 
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I.  INTRODUCTION  

The basic idea behind VANET is to increase safety, security 

and reduce the unnecessary expenses caused due to collisions. 

A statistic states that accidents are the predominant cause for 

approximately 1.2 million deaths and about 50 million acci-

dent related injuries. This has made vehicular accidents likely 

to become the third-leading cause of death in 2020 from ninth 

place in 1990[21]. VANETs can be implemented and can 

monitor traffic, escape collision, navigate vehicle, control traf-

fic lights and traffic congestion by providing signals to drivers. 

Vehicle safety is one the most researched and talked about 

topic in today’s world of increased mobility and Intelligent 

Transportation System (ITS) [23] is the future of all transpor-

tation systems. Range of concepts and protocols deal with this. 

Vehicular Ad-Hoc Networks (VANET) is one of those con-

cept which helps us achieve greater control and co- ordination 

between vehicles with increased safety. A communications 

technology which fits within this is Dedicated Short-Range 

Communications (DSRC) technology[16]. Based on inputs 

from various sensors that detect vehicle flow will be able to 

observe traffic to synchronise traffic lights and to direct ve-

hicle owners of alternative routes and thus reduce vehicle con-

gestion. A dedicated control channel can be used to broadcast 

public safety information and emergency services can be pri-

oritised to change traffic signal to reduce response time. On 

road, vehicles can communicate with other vehicle to ensure 

safety, such as minimum vehicle space, collision detection[1]. 

This when extrapolated to entire traffic infrastructure provides 

better safety to drivers and passengers and improves overall 

efficiency of the transport infra. Thus the numerous known 

and yet to be found applications of DSRC has the potential to 

change the urban transport landscape as we know it today[14].  

An important application of VANET communication is 

seen in rigorous system that increase passenger protection ma-

nifold by sending alert messages from vehicle to another. 

VANETs by virtue of being a mobile network topology re-

quires a robust communication protocol that can withstand 

frequent topology modification and provide good perfor-

mance. Since all the nodes are transportable in nature and the 

movement rate is high, the links between the nodes gets bro-

ken easily[15].  

There are two major classifications in VANET routing pro-

tocols: 1) Topology-based routing and 2) Geographic (posi-

tion-based) routing. Fig 1 shows the types of VANET Routing 

Protocol. Packet forwarding is accomplished in Topology-

based routing protocols using the link’s state information [6] 

to forward the packet from source node to the destination node 

[12]. Topology based routing protocol can be further classified 

into Proactive and Reactive Routing protocol[2]. Position-

based routing protocols depend on the information about the 

physical position of the participating nodes. Researchers have 

examined the working of various existing topology-based 

routing protocols and their consequences have revealed that 

the ad hoc on-demand distance vector (AODV)[8] protocol 

possesses the superlative performance and lowermost routing 

overhead among all topology based routing protocols[20]. The 

major drawback among all topology based routing protocols is 

that the efficiency lowers as the network proportions increases, 

demonstrating the scalability issues [12]. 
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Fig 1: Types of Routing Protocols in VANET 

The RSU acts as a buffer point or a router or even an access 

point which can provide data and store them when needed [5]. 

Vehicles upload or download data from these RSU’s. Routing 

based application, car to home application, car to infrastruc-

ture application and car to car traffic application are the classi-

fications of the applications [20]. Applications of VANETs 

can be as follows:  

 

Post-Crash Notification: Warning messages are broadcasted 

from the vehicles involved in an accident about its position to 

trailing vehicles to help take decisions on time and highway 

patrol for tow away support.     

 

Remote vehicle personalisation/diagnostics: It helps  in up-

loading of vehicle diagnostics from/to infrastructure and 

downloading of personalised vehicle settings.    

 

Internet Access: If RSU is working as a router, internet can 

be accessed by vehicles through RSU’s. 

 

Route Diversions: Helps make trip and route planning in case 

of road congestion.      

 

Electronic Toll Collection: Electronic toll payment can be 

done through a toll collecting point. On-Board Units (OBU) of 

the vehicle shall be read by the toll collecting point. OBUs 

work via on-board odometer or techograph and GPS [17] as a 

backup to determine how far the vehicle has travelled by ref-

erence to GSM and digital map to authorise the payment of the 

toll via a wireless link.       

 

Parking Availability: In metropolitan cities, notification re-

garding the availability of parking helps to find parking lots 

and availability of parking slots in it in a certain geographical 

location.        

 

Time Utilisation: While waiting for a relative or a friend in a 

car, one can browse internet and also can transform jam traffic 

into a productive task if he downloads his email and read on-

board system. 

 

Fuel saving : When toll is collected at the toll system applica-

tion without stopping the vehicle, around 3% fuel is saved, 

which is consumed by a vehicle when it normally waits for 2-5 

minutes[17]. 

II. RELATED WORK 

In  A Hybrid Reliable Routing Protocol for Efficient Routing 

in VANETs[3] algorithms for Processing and Forwarding 

Route Request packets and GPSR Greedy Forwarding Algo-

rithm are presented. Benefits and drawbacks of various proto-

cols using various approaches are analysed. Implementation of 

hybrid Routing protocol in VANET[4] presents analysis and 

simulation of Hybrid Protocol routing in VANET. It shows 

that even in existence of high location errors the protocol has 

less overhead and no scalability issues. A Hybrid Routing Pro-

tocol for VANETs[5] explains the architecture and working of 

Hybrid Protocol routing in VANET. This paper shows that our 

protocol is more efficient in terms of performance even in case 

of his number of nodes. In Fast and Reliable Hybrid Routing 

for VehicularAd hoc Networks[6] protocol for efficient ve-

hicle to infrastructure communications is proposed. Communi-

cation to infrastructure is provided by establishing On Board 

Units which broadcasts beacons packets in a multi-hop fashion 

in a constrained range. In A New Scalable Hybrid Routing 

Protocol for VANETs[7], the routing protocol is proposed to 

overcome issues caused due to link failures. This protocol in-

corporate features of reactive routing with location- based 

geographic routing. 

The FRHR routing protocol[6] exploits the fact that most un-

icast data traffic will pass through the RSUs. A real time ve-

hicle is expected to maintain monitoring the frequent timely 

multi-hop broadcast of beacons from On Board Units in its 

neighbourhood which would give them a steady, dependable 

and comparatively minimum delay route to a corresponding 

RSU. Advantage of fixed infrastructure is utilised from infra-

structure-assisted routing, especially in safety applications 

where RSU’s are installed to make vehicular communication 

more dependable and minimise the undesirable delay. These 

RSU’s are immovable and are interconnected through depend-

able backbone network and higher bandwidth[11]. Data pack-

ets are transmitted between these units using high bandwidth 

network, independent of their geographic locations[10]. 

FRHR enable vehicles pro-actively to build and maintain 

routing table entries for RSUs while searching for other ve-

hicles only on-demand. The FRHR protocol includes the fol-
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lowing functional procedures: Forwarder self-election, Regis-

tration and Localization process as well as route discovery and 

maintenance. The FRHR routing protocol adventures the fact 

that most unicast data traffic will pass through the RSUs. 

Maintaining routes to RSU’s is important as connections to 

RSU’s are at a higher reappearance rates than straight to other 

vehicles[13]. Therefore, FRHR builds and maintains routing 

table entrances for RSUs while searching for other vehicles 

only on demand. The FRHR protocol discovers and maintains 

Registration and Localisation process. RSUs are established in 

the road topology network, from the outskirts of the city to-

wards its centre.  

III. OVERVIEW  

Vehicles need to locally broadcast small beacon packets 

intermittently. These periodic beacon packets include the in-

formation such as the vehicle’s ID and the current location 

 
Fig 2: Flow of Adaptive Hybrid Routing Protocol  

coordinates. These beacon packets also allow vehicles to build 

their neighbor information table. The proposed system proce-

dures geographic (position-based) routing protocol to create 

the neighbor vehicle information. Fig 2 shows the overview 

flow of the proposed approach. Each RSU has an exclusive ID 

and are linked to each other by a wired/wireless network. The 

routing information is gathered on every hop by a beacon mes-

sage called a service advertisement message which is a multi-

hop transmission, transferred by each RSU in FRHR on a pe-

riodic basis. Vehicles regulate fresh routes to RSU’s upon ac-

ceptance of these advertisements and help them uninterrupted-

ly find the best candidate, called the corresponding RSU, to 

register with them. In addition, vehicles also keep their loca-

tion informed to corresponding RSU’s, therefore allowing 

them to push the new robust routes to their registered vehicles. 

These static units hold up the list of all the registered vehicles 

and their entire route list towards them, while vehicles build a 

table of the routes between adjoining RSU’s. If the source 

vehicle has no route to the destination vehicle, then source 

vehicle initiates the route discovery in an on-demand fashion. 

The reactive routing protocol AODV along with geographic 

routing protocol (GSR) is used to discover routes to the neigh-

boring vehicles. 

IV. THE PROPOSED APPROACH AHR 

  Vehicular nodes locally broadcast small beacon packets pe-

riodically. These periodic beacon packets include the informa-

tion about vehicle’s ID and the current location coordinates. 

Using these beacon packets, vehicles build their neighbour 

table. Fig 3 shows the architecture of the proposed approach. 

Each RSU has an exclusive ID and are linked to each other by 

a wired/wireless network. The routing information is gathered 

on every hop by a beacon message called a service advertise-

ment message which is a multi-hop transmission, transferred 

by each RSU in AHR on a periodic basis. Vehicles regulate 

fresh routes to RSU’s upon acceptance of these advertisements 

and help them uninterruptedly find the best candidate, called 

the corresponding RSU, to register with them. In addition, 

vehicles also keep their location informed to corresponding 

RSU’s, therefore allowing them to push the new robust routes 

to their registered vehicles. These static units hold up the list 

of all the registered vehicles and their entire route list towards 

them, while vehicles build a table of the routes between ad-

joining RSU’s. The source checks up its neighbour routing 

table. The source checks whether it can find any closer neigh-

bour vehicle in the direction of the destination vehicle. If clos-

er neighbour vehicle exists, the source forwards the RREQ 

(Route Request) packet to that vehicle. If a closer neighbour 

vehicle does not exist, the RREQ packet is forwarded to all 

vehicles in neighbouring range. The technique is recurrent till 

the RREQ packet reaches the destination vehicle. When the a 

route reply packet (RREP) reaches the destination, it is then 

guided through the entire path attained from backward learn-

ing to the source. The node would establish the forward path 

from the source by recording its previous hop. A full duplex 

path is established by sending  request and reply packets. The 

source uses this path to send packets to the destination. This 

established path is used for packet transmission unless a link 

failure occurs. After establishing a path from the source to the 

destination the packet transmission takes place via the estab-

lished path unless there is link failure. When link failure oc-

curs, intermediate vehicles uses route repair (RRP) packet to 

locally repair broken routes, instead of just reporting a broken 

route to its source vehicle. After recognising a broken link, the 

intermediate vehicle buffers the received packets to the desti-

nation vehicle. The intermediate vehicle then checks in its 

neighbour table whether it has any node closer to the destina-

tion node. When intermediate finds a node closer to the desti-

nation node, it updates its neighbour table and the data packets 
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are forwarded to that vehicle. When an intermediate fails to 

find a node closer to the destination node, RRP packet is 

flooded to all the nodes with a TTL field set. RRP packet thus 

when received by the neighbouring vehicles, they check their 

respective neighbour table to find a node closer to the destina-

tion node. When this node finds a neighbour vehicle, reply is 

indicated using a route repair reply (RRRP) packet and the 

data is forwarded to the next vehicle. When this node fails to 

find a neighbour vehicle, RRP packet is flooded to all its 

neighbouring vehicles after decrementing the RRP packet TTL 

field. The procedure is repeated until the destination is 

reached. If an intermediate vehicle is not successful in locally 

 

Fig 3: Architecture of Proposed System  

repairing a broken link, a route error (RERR) packet is sent to 

the source vehicle. 

V. VANET SIMULATION 

a. Visual Simulation 

"Simulation of Urban MObility‖ is an open source, microscop-

ic, multi-model traffic simulation. SUMO gives the user a bet-

ter idea about the placement of traffic lights, junctions of 

roads, road networks etc. in a map. A clear idea about path of 

the vehicle run, the speed and manner of the vehicle run can be 

understood an thus collision can be avoided[19]. Fig 4 shows 

the SUMO Environment Layout. In the project, a SUMO net-

work file describes the traffic-related part of a map. SUMO 

gives the user a better idea about the placement of traffic 

lights, junctions of roads, road networks etc. in a map. A clear 

idea about path of the vehicle run, the speed and manner of the 

vehicle run can be understood an thus collision can be 

avoided.  

 
Fig 4: Screenshot of a SUMO window  

b. Performance Evaluation 

Routing protocol’s performance is evaluated using NS2 simu-

lator. Nodes present in the network are placed as to create a 

highway scenario with On-Board Units established on the 

sides of the road lane. We used Throughput, Packet Delivery 

Ratio, Delay and Overhead to evaluate the performance of the 

proposed system. In this project, as a simulation tool, Network 

simulator 2 is used. NS2 was selected as the simulator partly 

for the reason that it contains open source code that is modifi-

able and extensible and partly because it provides a range of 

features.  

Simulator NS2 

Network Area 500 * 500 

Channel Type Channel/WirelessChannel 

Propagation Model TwoRayGround 

MAC Layer 802_11 

Max packet in ifq 50 

Number of Nodes 30 

Routing Protocol AODV 

Antenna Model OmniAntenna 

Communication Range 250 

Table 1: Simulation Setup 

 

c. Evaluation Measures  

A performance metric is a standard used in a routing algorithm 

to determine the effective value of measurement observed by a 

packet while travelling from the source node to the destina-

tion. Performance parameters used to measure and evaluate the 
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effectiveness of the proposed algorithm are Throughput, Pack-

et delivery ratio, End to End Delay, Routing Overhead[18]. 

 

Throughput: In communication networks, Throughput is the 

amount of digital data per time unit delivered over a physical 

or logical link. It is measured in bits per second (bits/s or bps), 

occasionally in data packets per second or data packets per 

time slot.  

Throughput = (packet/sec) = Number of packets send success-

fully-Total time  

Fig 5 shows the graph for Throughput of AHR protocol and 

FRHR protocol. We observe that the throughput of AHR pro-

tocol is consistently more than that of FRHR protocol. We 

observe that in both the protocols, FRHR and AHR, with the 

increase in the number of nodes there has been a steady in-

crease in the throughput value. 

 
Fig 5: Throughput of FRHR versus AHR Protocol 

 
 

Fig 6: Packet Delivery Ratio of FRHR versus AHR Protocol 

 

Packet delivery ratio (PDR) : Packet delivery ratio is the 

ratio of the number of delivered data packet to the destination. 

This illustrates the level of delivered data to the destination. 

The greater value of packet delivery ratio means the better 

performance of the protocol.  

PDR= Number of packet receive / Number of packet send 

Fig 6 shows the graph for Packet Delivery Ratio of AHR pro-

tocol and FRHR protocol. We observe that the delivery ratio 

of transmission packets of AHR protocol is consistently more 

than that of FRHR protocol. We observe that in both the pro-

tocols, FRHR and AHR, with the increase in the number of 

nodes there has been a steady increase in the delivery ratio of 

packet value. 

Delay: The average time taken by a data packet to arrive in the 

destination. It also includes the delay caused by route discov-

ery process and the queue in data packet transmission. Only 

the data packets that successfully delivered to destinations that 

counted.The lower value of end to end delay means the better 

performance of the protocol. 

End to End Delay= Arrive time – send time / Number of con-

nections  

Fig 7 shows the graph for End to end delay of AHR protocol 

and FRHR protocol. We observe that the delay of transmission 
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packets of AHR protocol is consistently more than that of 

FRHR protocol unless the number of nodes significantly in-

creases. We observe that for FRHR protocol, delay is high but 

as the number of nodes increases the overhead of FRHR pro-

tocol is less as compared to that of AHR protocol. 

 

Overhead: The scalability is one of the major factor for the 

MANET. Infrastructure is going to increase as network grows. 

Various protocol is try to perform differently[22]. Routing 

 
 

Fig 7: Delay of FRHR versus AHR Protocol  

 

overhead can be defined as total no of routing packets send by 

node. 

Routing overhead = total number of routing packet sent / 

number of data packet received  

Fig 8 shows the graph for Overhead of AHR protocol and 

FRHR protocol. We observe that as number of nodes increases 

the overhead also increases. For FRHR protocol, overhead is 

high but as the number of nodes increases the overhead of 

FRHR protocol is less as compared to that of AHR protocol. 

 

 

 
 

Fig 8: Overhead of FRHR versus AHR Protocol 

VI. CONCLUSION AND FUTURE SCOPE  

Vehicular Ad Hoc Networks is a developing and encouraging 

technology. This gives a wide analysis for the current chal-

lenges and solutions. Apart from ensuring availability of in-

formation that provides a safer driving behavior and a better 

travelling experience, the network is an economic, communi-

cation, and knowledge management enabler. Adaptive Hybrid 

Routing Protocol associates features of reactive routing 

AODV with location-based geographic routing GSR along 

with proactive routing to on-board units. The proposed system 

has presented a novel inter-vehicle infrastructure-assisted 

routing approach for reducing the network traffic congestion. 

The system adapts according to the current routing environ-

ment and then communication between the on-board units 

takes place.  

As future work, Adaptive Hybrid Routing Protocol can be 

deployed in more scenarios within harsh urban vehicular envi-

ronments. There are many possibilities present in VANET for 

improvement. The characteristics of VANETs make the secure 

routing problem more challenging and novel than it is in other 

communication networks. Another challenge associated to 

routing in VANETs is data sharing and resourceful informa-

tion dissemination. Supplementary areas for enhancements and 

improvement include the combination of privacy and security 

procedures.  

REFERENCES 

[1] Venkatesh, AIndra, R Murali Routing Protocols for 

Vehicular Ad hoc networks (VANETs): A Review 

Journal of Emerging Trends in Computing and In-

formation Sciences Vol. 5, No. 1 January 2014  

[2] Surmukh Singh, Sunil Agrawal VANET Routing Pro-

tocols: Issues and Challenges Proceedings of 2014 

http://www.ijritcc.org/


International Journal on Recent and Innovation Trends in Computing and Communication                           ISSN: 2321-8169 
Volume: 5 Issue: 5                                           1085 – 1091 

_______________________________________________________________________________________________ 

1091 
IJRITCC | May 2017, Available @ http://www.ijritcc.org 
_______________________________________________________________________________________ 

RAECS UIET Panjab University Chandigarh, 06 – 08 

March, 2014  

[3] G.MaryValantina, Dr.S.Jayashri A Hybrid Reliable 

Routing Protocol for Efficient Routing in VANETs 

Proc. of Int. Conf. on Advances in Communication, 

Network, and Computing, CNC 2014  

[4] S. Jayasri, ArokkiaMariyal, Seetharaman Implemen-

tation of hybrid Routing protocol in VANET Interna-

tional Journal of Advanced Research in Electronics 

and Communication Engineering (IJARECE) Vo-

lume 3, Issue 4, April 2014  

[5] B.SahayaJenila, S.Ashvini A Hybrid Routing Proto-

col for VANETs International Journal of Innovative 

Research in Computer and Communication Enginee-

ring (IJIRCCE) Vol. 2, Issue 7, July 2014  

[6] Gubran AI-Kubati, Ahmed AI-Dubai, Lewis Mac-

kenzie, DimitriosPezaros Fast and Reliable Hybrid 

Routing for Vehicular Ad hoc Networks 13th IEEE 

International Conference on ITS Telecommunications 

(ITST) 2013  

[7] Mohammad Al-Rabayah and Robert MalaneyA New 

Scalable Hybrid Routing Protocol for VANETs IEEE 

transactions on vehicular technology, VOL. 61, NO. 

6, JULY2012  

[8] TajinderKaur, A. K. Verma Simulation and Analysis 

of AODV routing Protocol in VANETs International 

Journal of Soft Computing and Engineering (IJSCE) 

Volume-2, Issue-3, July 2012  

[9] Antonio Fonseca, Teresa Vazao Applicability of posi-

tion-based routing for VANET in highways and ur-

ban environment Journal of Network and Computer 

Applications 23 March 2012  

[10] M. Al-Rabayah and R. Malaney, ―Scalable hybrid lo-

cation-based routing in vehicular ad hoc networks,‖ 

in Proc. IEEE Veh. Technol. Conf., Fall 2011.  

[11] SheraliZeadally, Ray Hunt, Yuh-Shyan Chen, Angela 

Irwin, Aamir Hassan Vehicular ad hoc networks 

(VANETS): status, results and challenges. Telecom-

munSyst 2010  

[12] H. Saleet, O. Basir, R. Langar, and R. Boutaba, ―Re-

gion-based locationservice- management protocol for 

VANETs,‖ IEEE Trans. Veh. Technol., vol. 59, no. 2, 

Feb. 2010.  

[13] M. Al-Rabayah and R. Malaney, ―A new hybrid loca-

tion-based ad hoc routing protocol,‖ in Proc. IEEE 

GlobeCom, 2010.  

[14] V. Naumov, R. Baumann, and T. Gross, ―An evalua-

tion of intervehicle ad hoc networks based on realistic 

vehicular traces,‖ in Proc. ACM MobiHoc, 2006. 

[15] J. Chen, H. Zhou, Y. Lee, M. Gerla, and Y. Shu, 

―AODV-DFR: Improving ad hoc routing scalability 

to mobility and load,‖ in Proc. IEEE MASS, 2006.  

[16] S. Jaap, M. Bechler, and L. Wolf, ―Evaluation of rou-

ting protocols for vehicular ad hoc networks in city 

traffic scenarios,‖ in Proc. 5th Int. Conf. ITS Tele-

commun., Brest, France, 2005.  

[17] R. Shah, A. Wolisz, and J. Rabaey, ―On the perfor-

mance of geographical routing in the presence of lo-

calization errors,‖ in Proc. ICC, Seoul, Korea, 2005.  

[18] Y. Kim, J. Lee, and A. Helmy, ―Modeling and analy-

zing the impact of location inconsistencies on geo-

graphic routing in wireless networks,‖ SIGMOBILE, 

vol. 8, no. 1, 2004. 

[19] K. Seada, A. Helmy, and R. Govindan, ―On the effect 

of localization errors on geographic face routing in 

sensor networks,‖ in Proc. 3rd Int. Symp.IPSN, 2004. 

[20] D. De Couto, D. Aguayo, J. Bicket, and R. Morris, 

―A high-throughput path metric for multihop wireless 

routing,‖ in Proc. ACM MOBICOM, 2003.  

[21] C. Lochert, H. Hartenstein, J. Tian, H. Fussler, D. 

Hermann, and M. Mauve, ―A routing strategy for ve-

hicular ad hoc networks in city environments,‖ in 

Proc. Intell. Veh. Symp., 2003.  

[22] C. Santivanez, B. McDonald, I. Stavrakakis, and R. 

Ramannnnathan, ―On the scalability of ad hoc routing 

protocols,‖ in Proc. IEEE INFOCOM, 2002.  

[23] C. Perkins and E. Royer, ―Ad hoc on-demand dis-

tance vector routing,‖ in Proc. IEEE WMCSA, 1999 

http://www.ijritcc.org/

