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ABSTRACT 

Increasing claim of safety management on road is a very keen investigation area towards 

Vehicular Ad-hoc NETwork (VANET). VANET is a zone of Mobile Ad-hoc NETwork (MANET), 

adopts into a folks of VANET. MANET can able to employ the same principle of communiqué tactic akin 

to blue tooth net, is utilized to the purpose of  data sharing between the two computing systems, where 

routing process is a big delve into confront, since accountability resides on message delivery with little bit 

delay and overhead. Nucleus objective of this investigation is to find, discuss, and identify the various 

performance metrics on diverse protocols associated with avenues in the streak of VANET. 
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1. Introduction 

VANET is a sector of Mobile Ad-hoc 

NETwork (MANET), fits into folks of Wireless 

Ad-hoc NETwork (WANET). The vital rule of 

MANET is also applicable to VANET too. i.e., 

unchanging transportation comprising of Road 

Side Units (RSU) and sensors, also embedded in 

to the vehicle.[1]. Vehicle and infrastructure 

components tend to a design called, VANET 

architecture, [2].  Its operational comprises the 

On Board Unit (OBU) and the application which 

will be working for OBU to facilitate it to 

converse. In toting up, infrastructure 

components consists of Road Side Units 

(RSUs), is associated to the net. VANET routing 

is categorized into four types like; Unicast, 

Multicast, Geocast and Broadcast.  
Unicast    :  Communiqué between Vehicle to  

                   Vehicle. 

Multicast : Multi hops announcement between 
automobile and Multicast members. 

Geocast   : Communiqué under fire in a precise 

environmental place in a subset of Multicast. 

Broadcast: Comunnique amid automobile to all the 
automobiles in the coverage area. 

 

2. Review of Literature 

Two kinds of communique are besing used 

in VANET, such as V2V - Vehicle to Vehicle 

and V2I) - Vehicle To Infrastructure [3]. V2V 

is a wireless communiqué between the vehicles, 

whereas vehicle and transportation 

communiqué renders V2I commnique. VANET 

is fairly disparate from other ad-hoc networks 

in terms of some skin tone like; elevated 

mobility, rapid modification of structure of 

topology, instance grave, high computational 

knack etc. Further its high-quality skin tone and 

applications are having a few confronts which 

are associated with the above network such as 

protection, scalability, QoS, consumption 

control etc. VANET is pretty diverse from extra 

ad-hoc networks in terms of features like 

elevated mobility, modifications of topology, 

instance critical, elevated computational skill 

etc. VANET applications are classified into 

shelter and soothe applications [4].  A few of 

the most recent applications urbanized and 

related to VANET are online file sharing, real 
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time videotape appends and amusement. 

VANET steering is distinguished by 

active structure of topology, recurrently 

detached network, mobility modeling and 

forecast, communiqué surroundings, holdup 

constraints and location arrangement using 

sensors. VANET system architecture is 

pictorized in Figu

 

 

Figure1: VANET system Architecture 

A. Irregular (Intermittent) Connectivity 

Due to non-availability of sturdy path, 
VANETs bear from the concern of alternating 
connectivity. The multifaceted road topology 
and traffic rules may carry not smooth 
allocation of nodes. In addition, there is a 
solemn channel vanishing because of a variety 
of barriers on the roadway. In addition, the 
rapid-movement automobiles also bestow the 
noteworthy Doppler Effect. In a nutshell, the 
matter of irregular connectivity in VANETs is 
everywhere and noteworthy. To pact with, a 
quite few schemes are projected. Simplest plan 
of schemes in Flooding like; outbreak steering 
[5] and gossiping. The variant-path steering 
methods obtain superior concert of release and 
wait [6]. The bear and ahead strategy, like [7], 
is broadly second-hand when net is disengaged, 
while they undergo from the big end to end 
wait. In fixed roadside units, packets can be 
saved via infrastructure dependent routing 
schemes [8].  

B. Traffic light 

Traffic light is a vital portion of the 
passage management in the metropolitan cities 
since it pedals the traffic deluge on the 

crossroads. Hence, automobiles on the green 
beam segments stir more easily and the 
allocation is added matching, even as in red 
lights sector. The relationship between 
automobiles on red highway clusters may be 
disengaged. Facts packets will be transmitted 
by extra hops, or still be surplus since; the 
topology gap is on red road. The traffic lights 
very much have an effect on the back-to-back 
connectivity and the data broadcast for 
VANETs.  

C. Three-dimensional scenario 

Flyovers over the metropolis, in which 
vehicles pact out in disparate layers. The 
majority of the present protocols do not judge 
transportation flanked by dissimilar layers. Data 
broadcast between two nodes deceitful on the 
intricate VANET state of affairs meets a batch 
of diverse challenges. Chief accessible routing 
protocols for VANETs are dependent with 2-D 
plane structure.  

D. Traffic accident scenario 

It is to be anticipated that traffic accidents 
can occur in day to day life due to non-
stadndard driving practice. Hence, it has to be 
considered that the result of travel calamity 
on the in order distribution in VANETs. 
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Every automobile on the road will transmit 
and onward a immense figure of catastrophe 
communication to keep away from take notes 
travel accidents, thereby local network 
jamming may happen since the catastrophe 
communication engaged too much conduit 
bandwidth. Here, facts packets could not able 
to obtain necessary likelihood to be 

transmitted. The helpful facts packet will be 
transitted with extra hops, or even not be 
needed if the travel catastrophe occurs. It is 
found that the travel calamity which provides 
immense collision on VANETs in sequence 
allocation. So, deliberate design 
consideration to be given during the devise 
process of routing protocols for VANETs. 

Routing Protocols 

Geo Based Boradcast Based Cluster Based  Geo-cast Based Topology Based 

Figure 2: Organization of Steering Protocols 

 

Routing in VANET 

Proactive Reactive  

OLSR DSDV DSR AODV DYMO ZRP 

Figure 3: Categorization of Ad-hoc Routing Protocols 

Steering protocols are generally 

classified into five levels, detailed in Figure 

2. Topology based routing protocol can be 

alienated into two like proactive and reactive 

protocol (Refer Figure 3). In the proactive 

protocol, each node maintains table that holds 

information about neighbor nodes. Control 

packets are sent from current node to 

neighbor nodes, to get their current status 

after periodic amount of time. In this protocol 

route discovery is not required but the unused 

path residing in restrained amount of 

bandwidth.  

 In reactive protocol, on demand routing 

protocol pathway discovery starts when node 

wants to commune with another node. In 

reactive protocol, periodic updation of adjacent 

node does not need but flooding of messages can 

cause commotion in communication. However, 

for flooding message cumulative message packet 

can be solution. 

I. Intersection-based geographic routing 

protocols 

In VANETs, geographic steering protocols 
were lengthily premeditated and followed. As 
a typical intersection-based Geographic 
Routing Protocol, GPCR [6] frontwards 
packets to the particular vehicles, called 
GPCR [6]. GpsrJ+ [7] is a way out enhanced 

depends on GPCR. GyTAR [8] fetches the 
automobile mass on the same section and 
aloofness to its target into reflection.  To take 
end-to-end wait into contemplation, Vehicle 
Assissted Data Delivery [VADD] was 
projected in [9], which provides a forwarding 
pathway by means of the least packet release 
wait depends on the plan of bear and onward. 
VADD pronounced a provincial wait replica 
to guess the data-release wait. Street and 
Traffic Aware Routing (STAR) [10] is a 
crossroads depneds steering etiquette, fetches 
the smash of travel lights into deliberation.  

Simulation setup 

To exemplify the odd challenges and 
unlock VANETs issues, it is focused on the 
sensible city scenarios, and provides a few 
noteworthy results by using the simulator 
MobiSim [11] and NS2 (Network 
Simulator)[12]. It has been improved via 
VanetMobiSim to conjure up             3-D 
highway segments and pragmatic situations 
with travel calamity. Communication in 
thorough fare is comparatively high-quality 
as they converse in single track barely, so big 
location based method ascertains high-quality 
connectivity [13]. Authors [14], pointed out 
that some more confronts to steering 
protocols pose in city environment. Fairly, a 
lot of protocols have been expected,  
w o u l d  address the challenges of an Urban 
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Routing Protocols in a town surroundings. 

A. Anchor based Street and Traffic Aware 

Routing (ASTAR) 
ASTAR [14] projected and it follows the 

street wakefulness in resourceful routing on 

traffic awareness. Commonly, urban situation 

comprises of high/roadways and intersections 

that be capable of lay up additional automobiles. 

Also, as the mass augments, connectivity will 

also be expand.  This etiquette explains the 

utmost shape of times, a package can be 

enhanced as to shun expired package creature 

transmitted frequently. This is still 

insignificantdue to the elevated packet delivery. 

Hence, ASTAR proves superior packet release 

ratio while finish to finish wait. 

B. Connectivity Aware Routing (CAR) 

CAR [15] etiquette has four sections like: 
target place, pathway detection, facts 
forwarding along the pathway, and pathway 
protection. Highway depends by Vehicular 
Traffic information-RBVT [16] etiquette 
utilizes a real time travel in series to build 
alleyway either proactively or an order. Beacon 
less Routing Algorithm for Vehicular 
Environments (BRAVE) - [17] picks up a 
spatial alertness and prospects forwarding 
where the route of the pack is not calculated 
previous to hand over by the foundation as a 
substitute during bound by bound forwarding. 
Cross Layer Weighted Position based Routing 
(CLWPR) [18] extends a minimum weight hop 
depnds on steering sporadically broadcast by 
each node. It is possible thorugh                 
electronic maps that have to be imported on the 
automobiles. 

C. Mobility Aware Ant Colony optimization 

Routing (MAR-DYMO) 

MAR- DYMO projected by author, which 
adopts Ant colony optimization in the empty 
active MANET On- demand (DYMO) etiquette. 
It has exposed high-class packet release relation 
and smaller steering transparency when match 
up with AODV. Geographic Stateless VANET 
Routing (GeoSVR) proposed by Y.Xiang et al., 
where directions data using knot place and 

digital atlas adopted. It comprises of procedures 
called, best forwarding pathway procedure and 
controlled forwarding procedures GeoSVR 
computes an origin of the each pathway and 
selects the one with lowly cost.  

Tonguz et al. devised a novel distribution 

steering etiquette [19], called Dispersed 

Vehicular broadcast (DV-CAST) etiquette. In 

[20] & [21] authors proved the concert of DV-

CAST in terms of transmit triumph pace, net 

attainment, and net transparency. Intelligent 

Transportation Systems (ITS) are vital elements 

of pretend systems in current day to day 

technology. ITS depends on the automated 

automobiles and appearance of the superior 

study in VANETs. In [22], the authors tinted a 

present challenges in VANETs. That more study 

is necessary to regulate huge rising transport net 

and non-implemention of VANETs on a vast 

degree [23]. Security, imperfect bandwidth, 

distribution complexity and maintaining QoS 

ought to be appropriately discussed. ITS uses 

stirring net in a mechanized bright mode, where 

automobiles commune with every other and 

modify in their self routes in the cyber-physical 

surroundings. It provides services assoicated to 

transportation systems, such as travel manages, 

to tender a protected atmosphere and lessen the 

figure of accidents. Authors also determined 

travel policy violations by watching services as 

well as diverse reassure purposes.  

In VANET, the automobiles (nodes) are 

ordered with plans such as a Global Positioning 

System (GPS) recipient for precise site in 

sequence of automobiles. These automobiles can 

commune with every extra wirelessly. A 

VANET ropes a WAN and LAN as well. In 

[24], Talib et al. projected a pioneering steering 

method, called Receive on Most Stable Group-

Path (ROMSGP) and match up with its staging 

with active Source Routing (DSR) [25] and 

Associativity-based routing (ABR) [26] 

etiquettes. In [27], authors designed a mixture 

key to resolve the scalability catastrophe by 

fusing the DSRC or WAVE net and the Global 

System for Mobile communiqué (GSM) net.  
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Quality of Services (QoS) 

QoS metrics comprises of standard E2E 

delay, min-max policy, PDR, NRL, average HC, 

etc., since it is difficult to guard the quality in 

service of VANET. This etiquette performs 

enhanced flanking counterfeit classification, 

phony, fake location, and data modification and 

steering attacks. Greedy Traffic Aware Routing 

(GyTAR) [17], A-STAR, geographical protected 

path steering (GSPR), and Global State Routing 

(GSR), to institute the SIR, performs its upgrading 

in terms of average E2E delay, network breach 

meet, pathway extent. 

A. Energy Efficiency 

Energy defense is an extremely challenging 
theme in look upon to fresh technology. A good 
steering etiquette has to eat greedily the smallest 
quantity of influence it can. In steering, 
influence is inspired through transmit of steering 
packets. The “rest” mode in a VANET is a 
second-hand to remain energy when there are no 
steering packets to propel.  Misha et al. 
projected a well-organized steering etiquette 
called, Efficient Angular Routing (EAR). 
Toutouh et al. planned an energy-aware steering 
etiquette based on OLSR with notable defeat in 
QoS based on the robustness role. In [28], 
Paramasivan et al. future an power competent 
steering etiquette based on disruption-tolerant 
network (DTN) and named it ADTNEER 
(Augmented DTN based Energy Efficient 
Routing). Their etiquettes outperformed than 
GeoSpray [29] and VDTN-ToD [30] regarding 
net power usage. 

Transmission Bandwidth Limitation 

Wireless Access for Vehicular Environment 

(WAVE) set, the bandwidth part for VANET 

communiqué is 75 MHz in a 5.9 GHz 

occurrence group [31] as per IEEE standard. It 

extends an orthogonal intonation procedure with 

a uppermost facts rate of 27 MHz and m is a 

thoughtless of 1000 m.  In [32], Wu et al. 

proposed a novel steering etiquette, PQF- 

AODV, depnds on fuzzy constraint Q–learning 

for throughway and lane situations. This process 

performed and compared with AODV [33] and 

AODV-L [33] for PDR, standard E2E wait, and 

standard HC.  

Broadcasting Issues 

In VANET, packets are transmitted for several 

urgent circumstances, announcement, and 

assertion. An easy flooding is not an answer as it 

needs an elevated bandwidth and can through to 

a distribution storm catastrophe.  For capable 

bandwidth use, a first-class excellence steering 

etiquette must be gifted to transmit the packet 

with most bandwidth consumption and utmost 

reachability. In [34], Tonguz et al. projected the 

metrics of DV-CAST [35] by means of transmit 

victory rate, net accomplishments, and net in the 

clouds permitting for extremely solid travel and 

perkily dense travel modes. Alotaibi and Muftah 

[36] pronounced an area-based steering method 

for the dissemination of communiqué.  
Bioinspired Protocols 

Bioinspired routing protocols gain 

incentive starting the presentation of parameters 

in the scenery, and they are destined to effort in 

a dispersed form, using portable media to 

discover routes by means of precise contents 

[37-39]. The Ant-Colony Optimization (ACO) 

technique is utilized in the decree of 

optimization troubles using methods bioinspired 

by ant colonies, and it can be functional while 

conniving a steering etiquette [40].  

 

Ant-based Routing in Networks (ANTNET) 

Protocol 

  ANTNET etiquette is an illustration of 

steering etiquette that utilizes the ACO [40]. 

Habit is to discover the straight pathway 

amongst the nodes of source and target, as well 

as care the steering tables for all time 

reorganized. 

 

 

Position-based Ant-Colony Routing Algorithm 

(POSANT) 
POSANT is depnfs on ACO, can 

discover the best or almost most favorable 
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routes.This steering etiquette gets motivation 

from ants’ activities and in the nodes’ place to 

discover the finest pathway flanked by origin 

and destination nodes. The POSANT is an 

abrupt etiquette, so only single pathway is 

recognized when there are facts packets to be 

sent from a source to a target node. 

 Bus-Based Protocols 
In town atmosphere, essentially four 

types of moves: private automobiles, deep 

transport automobiles, city trains, and city 

convey vehicles (buses). From which, the city 

transport automobiles are diverse travel activities 

in relative to the other automobiles. The work in 

[41] renders the building of a Mobile ad hoc 

data transport Network (MOB-NET), a bus-

based communiqué transportation whose aspire 

is to make transportation and tender glowing 

connectivity, guaranteeing end-to-end message 

free in an agreed area. In order to determine the 

MOB-NET, the authors planned the P-AODV 

and P-AOMDV steering protocols. Hence, the 

P-AODV and P-AOMDV are the majority and 

appropriate to researches, involving bus-based 

routing protocols.  

 P-AODV [42] is an alternate to AODV 

etiquette, DVOR etiquette projected [43].  In 

[44], aTraffic Light Aware Routing (ETAR) 

etiquette planned for VANET. This etiquette 

doscovers the majority steady way for 

a l l o t m e n t  o f  data packets d e p e n d s  on 

travel lights and travel mass of vehicles. The 

RPGR protocol [45] planned for VANET, 

considering middle dependent node, aloofness, 

and route as performances to choose the 

subsequent bound node in the net.  

Some of applications of VANET are listed as 

below; 
 Elevated active topology, Mobility 

modeling 
 Battery power and storage space capacity, 

surroundings on communiqué 
 On Board Unit Sensor (OBUS) 

 

Conclusion 

 
This research paper ascertain and figure-

outs the prospects, applications and research 

potentials in the line of WANET protocols, 

which will be driven by promising appliance.   

References 
 

 [1] Muhammad Rizwan Ghori, “VANET 

Routing Protocols: Review, Imptn. and                

Analysis”, Jr.  of Physics, Conf. Series, 1049 

012064, 2018. 

 

[2] Yong, X., Libing, W.U., Yubo, Z. and Jian, 

S., 2016, “Efficient and secure authentication 

scheme with conditional privacy preserving for 

VANETs”, in Proc. of Chinese Jr. Electronics, 

Vol. 25, Issue-5. 

 

[3]Vijayakumar, P., Azees, M. and Deborah, J., 

2016. Dual authentication and keymanagement  

techniques for secure data transmission in 

VANETs,  Proc. of Intl.Jr. of IET ITS, vol. 17, 

pp. 1015-1028. 

  

[4] Hassan, A.S.A., Hossain, M.S and 

Atiquzzaman, M., 2016. Security threats in 

vehicular ad-hoc networks, in Proc. of Intl. 

Conf.on Advances in Computing, Commns. and  

Informatics (ICACCI), pp. 404-411. 

 

[5] A. Vahdat, D. Becker. Epidemic Routing 

for Partially Connected Ad hoc 

Networks.Duke Univ., Durham, NC, Tech. 

Rep., 2000. 

    

 [6] T. Spyropoulos, K. Psounis, C. S. 

Raghavendra. Efficient Routing in 

Intermittently Connected Mobile Networks: 

the Multiple-copy Case. IEEE/ACM 

Transactions on       Networking (TON), 16(1), 

2008, pp. 77-90. 

 [7] L. Chou, J. Yang. Y. Hsieh, D. Chang, 

C. Tung. Intersection-Based Routing 

Protocol for VANETs. Wireless 

Personal Communications, 60(1), Sep. 

2011, pp. 105-124. 

 

http://www.ijsrem.com/


            International Journal of Scientific Research in Engineering and Management (IJSREM) 
           Volume: 04 Issue: 07 | July -2020                                                                                         ISSN: 2582-3930                                                                                                 

 

© 2020, IJSREM      | www.ijsrem.com Page 7 

 

[8] S. I. Sou, O. K. Tonguz. Enhancing 

VANET Connectivity Through Roadside 

Units on Highways. IEEE Transactions on 

Vehicular Technology, 60(8), 2011, pp. 

3586-3602. 

 

[9] J. Zhao, G. Cao. VADD: Vehicle-

Assisted Data Delivery in Vehicular Ad Hoc 

Networks. IEEE Transactions on Vehicular 

Technology, 57(3), 2008, pp. 1910-1922. 

 

[10] J. Chang, Y. Li, W. Liao, et al. 

Intersection-based Routing for Urban 

Vehicular Communications with Traffic-

light Considerations. IEEE Wireless 

Communications, 19(1), 2012, pp. 82-88. 

 

[11] J. Härri, F. Filali, C. Bonnet, M. Fiore. 

VanetMobiSim: Generating Realistic 

Mobility Patterns for VANETs. In ACM 3rd 

Intl. WS  on VANET, 2006, pp. 96-97. 

 

[12] The Network Simulator NS-2, 

http://www.isi.edu/nsnam/ns. 

 

[13] Q. Lin, C. Li, X. Wang, L. Zhu. A 

Three-dimensional Scenario Oriented 

Routing Protocol in VANETs, IEEE 

Vehicular Technology Conf.(VTC Spring), 

2013.pp. 1-5. 

 

[14] A. Vahdat, D. Becker. Epidemic 

Routing for Partially Connected Ad  hoc 

Networks. Duke Univ., Durham, NC, Tech. 

Rep., 2000. 

 

[15] T. Spyropoulos, K. Psounis, C. S. 

Raghavendra. Efficient Routing in 

Intermittently  Connected Mobile Networks: 

the Multiple-copy Case. IEEE/ACM Trans. 

on Networking (TON), 16(1), 2008, pp. 77-

90.  

 

[16] J. Härri, F. Filali, C. Bonnet, M. Fiore. 

VanetMobiSim: Generating Realistic 

Mobility Patterns for VANETs. In ACM 3rd 

Intl  WS  on VANETs, 2006, pp. 96-97. 

 

[17]  S. I. Sou, O. K. Tonguz. Enhancing 

VANET Connectivity Through Roadside 

Units on Highways. IEEE Trans. on 

Vehicular Technology, 60(8), 2011, pp. 

3586-3602. 

 

[18] J. Härri, F. Filali, C. Bonnet, M. Fiore. 

VanetMobiSim: Generating Realistic 

Mobility Patterns for VANETs. In ACM 3rd 

Intl. WS on VANETs, 2006, pp. 96-97. 

 

[19] O. Tonguz, N. Wisitpongphan, F. 

Bait, P. Mudaliget and V. Sadekart, 

"Broadcasting in VANET," in 2007 

mobile networking for vehicular ennt., 

2007. 

 

[20] O. K. Tonguz, N. Wisitpongphan and 

F. Bai, "DV-CAST: A distributed 

vehicular broadcast protocol for vehicular 

ad hoc networks," IEEE Wireless 

Commn., vol. 17, pp. 47-57, 4 2010. 

[21] M. M. Alotaibi and H. T. Mouftah, 

"Relay Selection for Heterogeneous 

Transmission Powers in VANETs," IEEE 

Access, vol. 5, pp. 4870-4886, 2017. 

   

 [22] A. Rasheed, S. Gillani, S. Ajmal and A. 

Qayyum, "VANET: A Survey, Challenges, and 

Applications," in Vehicular Ad-Hoc Networks  

for Smart Cities, Springer, 2017, pp. 39-51. 

 

[23] M. Ashraf, H. Bilal, I. A. Khan and 

F. Ahmad, "Vanet Challenges of 

Availability and Scalability," VFAST 

Trans. on SE, vol. 10, 2016. 

 

[24]  T. Taleb, E. Sakhaee, A. Jamalipour, K. 

Hashimoto, N. Kato and Y. Nemoto, "A Stable 

Routing Protocol to Support ITS Services in 

VANET Networks," IEEE Trans. On Vehicular 

Technology, vol. 56, pp. 3337-3347, 11 2007. 

 

[25] D. B. Johnson and D. A. Maltz, "Dynamic 

http://www.ijsrem.com/
http://www.isi.edu/nsnam/ns


            International Journal of Scientific Research in Engineering and Management (IJSREM) 
           Volume: 04 Issue: 07 | July -2020                                                                                         ISSN: 2582-3930                                                                                                 

 

© 2020, IJSREM      | www.ijsrem.com Page 8 

 

source routing in ad hoc wireless networks," 

Mobile computing, pp. 153-181, 1996. 

 

[26] C.-K. Toh, "Associativity-based routing 

for ad hoc mobile networks," Wireless 

Personal Commns., vol. 4, pp. 103-139, 1997. 

 

[27] J. Toutouh, S. Nesmachnow and E. 

Alba, "Fast energy-aware OLSR routing 

in VANETs by means of a parallel 

evolutionary algorithm," Cluster 

Computing, vol. 16, pp. 435-450, 01 9 

2013. 

 

[28]B.Paramasivan, M. Bhuvaneswari and 

K. M. Pitchai, "Augmented DTN based 

energy efficient routing protocol for 

VANET," in 2015 IEEE SENSORS, 2015. 

 

[29] V. N. G. J. Soares, J. J. P. C. 

Rodrigues and F. Farahmand, "GeoSpray: 

A geographic routing protocol for 

vehicular delay-tolerant networks," 

Information Fusion, vol. 15, pp. 102-113, 

2014. 

 

[30] A. S. S. Vieira, J. Goncalves Filho, J. 

Celestino and A. Patel, "VDTN- ToD: 

routing protocol VANET/DTN based on 

trend of delivery," in Advanced Intl. Conf. 

on Telecommunications, AICT, 2013. 

 

[31]  IEEE Standard for Wireless Access in 

Vehicular Environments (WAVE) -- Multi-

Channel Operation," IEEE Std 1609.4-2016 

(Revision of IEEE Std 1609.4-2010), pp. 1-94, 

3 2016. 

 

[32] C. Wu, S. Ohzahata and T. Kato, 

"Flexible, Portable, and Practicable Solution 

for Routing in VANETs: A Fuzzy Constraint 

Q-Learning Approach," IEEE Trans.on 

Vehicular Technology, vol. 62, pp. 4251-4263, 

11 2013. 

 

[33] C. Perkins, E. Belding-Royer and S. Das, 

“AODV routing," 2003. 

 

[34] O. Tonguz, N. Wisitpongphan, F. 

Bait, P. Mudaliget and V. Sadekart, 

"Broadcasting in VANET," in 2007 

mobile networking for vehicular 

environments, 2007. 

 

[35] O. K. Tonguz, N. Wisitpongphan and 

F. Bai, "DV-CAST: A distributed 

vehicular broadcast protocol for VANET" 

IEEE Wireless Commn., vol. 17, pp. 47-

57, 4 2010. 

 

[36] M. M. Alotaibi and H. T. Mouftah, 

"Relay Selection for Heterogeneous 

Transmission Powers in VANETs," IEEE 

Access, vol. 5, pp. 4870-4886, 2017. 

 

[37] G. D. Caro and M. Dorigo, “AntNet: 

distributed stigmergetic control for 

communications networks,” Jr. of AI, vol. 9, 

pp. 317–365, 1998. 

 

[38] M. Gunes, U. Sorges, and I. Bouazizi, 

“ARA: the ant-colony based routing algorithm 

for manets,” in Proceedings of the 2002 Intl. 

Conf on Parallel Processing WS, Vancouver, 

BC, Canada, August 2002. 

 

[39] S. Kamali and J. Opatrny, “A position 

based ant colony routing algorithm for mobile 

ad-hoc networks,” Jr. of Networks, vol. 3, no. 

4, 2008. 

 

[40] J. Alves Junior and E. C. G. Wille, 

“Improving VANETs connectivity with a 

totally ad hoc living mobile backbone,” Jr.  of  

Computer  Networks  and  Commus.  vol. 

2015, Article ID 273031, 14 pages, 2015. 

 

[41] J. Alves Junior and E. C. G. Wille, 

“Increasing connectivity in VANETs using 

public transport backbones,” Revista IEEE 

Am´erica Latina, vol. 2015, pp. 3421–3431, 

2015. 

http://www.ijsrem.com/


            International Journal of Scientific Research in Engineering and Management (IJSREM) 
           Volume: 04 Issue: 07 | July -2020                                                                                         ISSN: 2582-3930                                                                                                 

 

© 2020, IJSREM      | www.ijsrem.com Page 9 

 

 

[42] S. Chhabra, R. S. Bali, and N. Kumar, 

“Dynamic vehicle ontology based routing for 

VANETs,” Proc. of Computer Science, vol. 

57, pp. 789–797, 2015. 

 

[43] O. S. Oubbati, A. Lakas, N. Lagraa, and M. 

B. Yagoub, “ETAR:   Efficient Traffic light 

Aware Routing protocol for vehicular 

networks,” in Proceedings of  the IEEE 

Wireless Commns. and Mobile Computing 

Conf.(IWCMC), pp.297– 301, Dubrovnik, 

Croatia, August 2015. 

 

[44] K. N. Quershi, A. H. Abdulah, and J. 

Lloret, “Road perception based geographical 

routing protocol for vehicular ad hoc 

networks,” in Intl. Jr.  of Distributed Sensor 

Networks, vol. 12, no. 2, p. 2617480, 2016. 

 

[45] P. Chuang and M. Liu, “Enhancing 

junction based routing for VANET by effective 

routing table learning and maintenance,” in 

Intl. Jr. of Future Generation Communication 

and Networking, vol. 9, no. 1, pp. 135– 148, 

2016. 

http://www.ijsrem.com/

	Bioinspired Protocols
	Bus-Based Protocols

