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Abstract: Vehicular Ad-hoc System (VANETs) is really a component with smart transport systems. It has ability to prevent accidents and the road 
congestion issues on highways but it suffers from the accomplishment and scalability issues. To handle these difficulties from the Inter Vehicular 
Communication (IVC), we apply Name Data Networking (NDN). All though in NDN the users are only concerned about necessary data and give no 
attention on the number of locations from where the data is coming. The NDN layout is usually much more worthy for IVC circumstance getting the 
ordered material labeling design as well as flexible material retrieval. In this report we propose vehicular network dependent on fuzzy membership 
function which offers the fundamental NDN style to improve support location dependent forwarding, content aggregation and distributed mobility 
management. This paper finally winds up the several boundaries regarding earlier approaches. 
 
Index Terms: VANETS, Fuzzy membership function, Named data networking, data aggregation,  
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1 INTRODUCTION  

Vehicular ad-hoc networks (VANETs) generally are a 
particular sort of mobile ad-hoc systems where the nodes are 
usually presented within going automobiles, designed with 
short- variety wireless transmission systems as well as 
location devices just like GPS [10]. VANETs tend to gain 
attractiveness inside academia plus marketplace being a 
important technology for a lot of growing services plus 
applications inside the automobile area, e.g. safe practices 
and traffic optimization. [10]. VANETs are generally an integral 
part of MANET usually called brand new age group connected 
with ad-hoc networks. In order to create the actual relationship 
in VANET, every single vehicle act as a node which normally 
may work both as sender and receiver hereby transmitted 
distinctive details between the vehicles. Over this network, the 
vehicles have wifi devices by using standard similar to DSRC 
by using sending restriction extendable as much as 1000m. 
Due to restricted radio range for every node within VANETs, 
the item is required to re-broadcast the actual received 
broadcasted message to the neighbors. This kind of 
transmitting is known as multi-hop and needs direction-finding 
algorithms. Direction-finding within VANETs is incredibly 
complex and hard due to few properties like high dynamism, 
high speed regarding autos and high broadcasting scale of 
data and the earlier direction-finding strategies will not be 
satisfactory over these networks. Throughout multi-hop 
sending, the actual received limit of message is slowly 
extended however in this case the actual rapid growing in the 
quantity of nodes re-broadcasting the messages gives the 
problem regarding broadcast storm within delivering 
information. [23] 
 

1.1 Need Of Vanets 
VANETs are becoming out from the need to offer the 
increasing volume of wireless products which is now able to 
included in automobiles [5].These things contain remote 
keyless access systems, personal digital assistants 
(PDAs),laptop computers and also portable telephones. When 
portable wifi systems and also networks become significantly 
crucial, this demand of Vehicle-to-Vehicle (V2V) and also 
Vehicle-to-Roadside (VRC) or maybe Vehicle-to-Infrastructure 
(V2I) Interaction will probably carry on and grow [5]. 
 

1.2 Characteristics 

 VANETs have dynamic topology but they are 
geographically limited [23].  

 These kinds of networks get most likely vast scale with 
transmission of information. 

 They generally experience desultoriness. 

 The actual density of network can be changing which is a 
function of traffic of vehicles. 

 Topology with the network really depends upon the 
treatment of the driver.[23] 

 VANETs include small size as compared to public 
networks. 

 Presence of hurdles throughout urban environments 
within the networks may interrupt routing [23]. 

 

1.3 Application Areas 

 Public safety applications: At road the principal target 
should be on need to be for safety regarding occupant of 
vehicle. The main danger for man life often comes from 
accidents [27].Therefore to prevent these specific VANET 
applications provide crash alerts, road problem alerts, 
assimilate assistance along with deceleration warnings. 
From earlier mentioned crash notification is actually more 
significant and should always be giving to automobiles on 
time. 

 Comfort applications: The actual travelling time must be 
very satisfying and never uninteresting one. Thus VANET 
supplies back fit video game titles, TV, inter automobile 
communicating, sharing of photographs, video clips to 
help internet. 

 Informative applications: At the road traveler could 
obtain the detail which will he/she get by making use of 
maps, GPS plus limited information by time as well as 
space. Additionally, it would make the journey of individual 
quite easy by providing current information. 

 Traffic management : These kind of programs aim to 
increase the travelling time, energy consumption of cars 
or trucks by way of monitoring in addition to fixing targeted 
traffic circumstances properly. Additionally, it monitors 
urgent situation circumstances and give best proper way 
regarding cars or trucks such as ambulances. 

 Payment applications: Within previous cases it had been 
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frequently noticed of which there very long queue on toll 
barriers along with auto parking payment assortment 
points. In VANET situation is totally programmed if a car or 
truck traverses a toll road toll tax automatically deduction 
in the profile authorized by means of seller along with 
fundamental taxation expert along with a note pertaining 
to this kind of transaction can also be presented about 
authorized mobile phone variety of customer [27]. 

 

2 COMPARISON TECHNIQUES 
 

2.1 Named Data Networking 
In an NDN system, every program names the data it would like 
to get, and the system make use of these kinds of system 
information names directly. Hence names included into 
broadcasting will be separate by which user interface one 
really wants to apply, from whichever nodes data comes from 
[25]. In NDN, data producer, consumer and router are different 
kinds of entities within an NDN system. So every NDN node 
controls three main data structure: Content Store (CS), 
Pending Interest Table (PIT), and Forwarding Information Base 
(FIB). The actual CS is a short-term storage associated with 
data packets which the node has brought, that may most likely 
be utilized to match future interests. This PIT stores all the 
interests which can be sent out although not contented yet. 
When obtained interest doesn't get any match within CS or 
PIT, it might be delivered to the data producer(s) prior to FIB 
[25].If a data packet comes, the actual modem discovers the 
particular related PIT entry and sends the information to every 
downstream connections placed at the PIT entry. After that it 
eliminates that PIT entry, and also caches information within 
CS. In case a data packet doesn’t have any related PIT entry, 
it is unrequested and is actually dropped. Neither interest 
packets nor data packets have IP addresses; Interest packets 
are usually directed to data producers depends on the names 
taken inside them, and data packets come back depending on 
the state information build by interest at each hop [25]. 
 

2.2 Fuzzy Membership Function in Vanets 
Fuzzy class is among the application of fuzzy logic utilized to 
regulate class challenges [23]. Inside progression of any fuzzy 
class system, quite process is to make membership functions 
also to locate a few ideal fuzzy rules from the fuzzy class 
system. Fuzzy membership function in as well as fuzzy rules 
might be designed aimed at professional awareness approach 
and also other alternative is utilize data driven technique, 
these types of solutions, Mostly professional awareness 
enables to formulate membership function range, if then rules 
regarding inference and it's really a benefit since it provides 
link with website awareness even so this can be extremely 
subjective with various experts creating unique membership 
functions and rules for same application [23]. Another method 
regarding creation of fuzzy membership characteristics based 
on the input info will change crisp info into the linguistic terms 
and conditions [23]. It enhances the clustering regarding 
vehicles by using fuzzy logic in VANETs in making the network 
more robust and scalable. Higher mobility and scalability are 
usually two very important issues to be considered though 
providing effective and dependable interaction in VANETs. 
Clustering is actually regarding important value so as to 
handle with all the dynamic feature of the VANET topologies 
[36]. 
 

3 RELATED WORK 
Shruti , Jamsandekar et al. [1] proposed fuzzy classification 
method by way of making this member's program 
characteristics working with somewhat watched finding out 
method. K-means clustering method utilized to form groups 
also to acquire member's program locations, every chaos 
border valuations. Vishal Kumar et al. [2] represents the 
Vehicular Safety Consortium (VSC), the Crash-Avoidance 
Metrics Partnership (CAMP) consortium and the Vehicle 
Infrastructure Initiative (VII) combined with the professionals of 
the light-duty automobile fabricates, are frequently looking to 
build protection. In this particular paper, we're largely 
categorizing numerous achievable applying motor circles, and 
its functions, along with implementations in person. 
Samanpreet Singh et al. [3] focus on some other part of 
VANETs for instance stability, redirecting superiority support 
nonetheless not any best redirecting protocol for everyone 
VANET application is made .In the following document we now 
have provided market research of proposed algorithms of 
redirecting around VANETs in addition to their advantages and 
drawbacks that is rather beneficial for research workers so 
that you can view the redirecting around VANETs. Emma, 
Fitzgerald et al. [4] proposes a process for dynamic, on the 
internet remedy for targeted traffic accident chance during 
which autos return information via a motor ad-hoc system and 
use received information around establishing an estimate 
connected with present chance levels. Most of us even more 
prove a unity of our recommended algorithm criteria as well as 
investigate information propagation, unity fee as well as 
information prerequisites with the technique. Anna Maria , 
Vegni et al. [5] describes a hybrid interaction paradigm 
intended for car social networking is actually shown by which 
connection is actually given by each established multi-level 
commercial infrastructure through a vehicle-to-infrastructure 
method plus regular vehicle-to-vehicle networking. The idea 
characterize the maximum plus bare minimum bounds of real 
information propagation plus review functionality having 
regular concept propagation based upon opportunistic 
networking. Giulio, Grassi et al. [6] apply the Named Data 
Networking, a new offered Internet buildings, so that you can 
network automobiles for the run. This specific paper 
represents a new prototype implementation connected with V-
NDN as well as initial performance diagnosis, plus identifies 
staying problems. Annu, Mor et al. [11] presents overview of 
VANET provides wi-fi conversation amid vehicles as well as 
car or truck for you to route part machines Info dissemination 
is used to say the solution through resource car or truck for 
you to vacation spot vehicles. Within this newspaper many of 
us explore different kinds of details dissemination approach as 
well as challenges.  
 

4 GAPS IN LITERATURE 

As discussed by Zhiwei Yan [28], it really is observed of which 
NDN has produced vehicular network using the essential 
transmission rule involving naming conventions 
regarding nodes. It increased the content identifying, 
addressing, data aggregation as well as mobility for IVC while 
in the vehicular info network. There are few areas where 
further improvements are possible. The use of Internet of 
things (IOT), effect of vehicular speed and fuzzy logic for 
better decision making in VANETS is ignored in the existing 
work. We will propose vehicular network based on fuzzy 
membership function of which expands the NDN design to get 
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better assist location based sending, information aggregation 
as well as distributed mobility management. 
 

5 METHODOLOGY 

1. Firstly, the initialization of vehicular network takes place. 
2. Assign the names, addresses, data aggregation and 
mobility by using the fuzzy membership. 
3. Communication process begins between road side units 
and nodes. 
4. Evaluation of parameters is carried out. 
 

 
 

Fig 1: Flowchart of the proposed technique 
 

6 RESULTS 

For experimentation and implementation the proposed 
technique is evaluated using MATLAB tool u2013a. The 
evaluation of proposed technique is done on the basis of 
following parameters i.e. overhead, time to live, aggregation 
time, number of locations based on speed of vehicles. 
 

Table1. Result Analysis of Different parameters 
 

Speed of 
vehicles(km/h) 

Overheads Aggregation 
time 

Time to 
live 

10 1.5005 0.4539 0.5095 

20 2.7604 0.4884 1.8264 

30 4.2027 0.6085 2.1893 

40 5.7901 1.0758 2.5802 

50 7.5000 1.3008 3.2843 

60 9.3171 1.7423 3.7378 

70 11.2301 2.1309 4.3743 

80 13.2302 2.1414 4.9479 

90 15.3102 2.5255 5.1274 

100 
17.4646 2.8683 5.6750 

 

6.1 Overhead 
Overhead is usually stated just like any blend of extra and also 
roundabout computation period, storage, data transfer rate or 
other assets that are necessary to achieve some goal. Control 
Overhead also explains about the amount of processing 
period fitting some function will add to the amount already 
essential for the particular program. 
 

 
Fig 2: Overhead (time in seconds) 

 
The above fig.2 represents the vehicular network based fuzzy 
logic shows overhead increases when speed of vehicle 
increases, where x-axis indicates the vehicles speed and y- 
axis value indicate the time.  
 

6.2 Aggregation time 
It expresses the time in which the data aggregation takes 
place. Data aggregation is usually used to merge equivalent 
info provided through various nodes of the network before 
sending it with the objective to decreasing the amount of 
information. 
 

 
Fig 3: Aggregation time (time in seconds) 

 

Start 

Initialize vehicular network 

Assign names, addresses, data aggregation 

and mobility using fuzzy membership 

 

Start communication with road side units and 

nodes 

Evaluate parameters 

END 
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The above fig.3 represents the vehicular network based fuzzy 
logic shows aggregation time increases when speed of vehicle 
increases, where x-axis indicates the vehicles speed and y- 
axis value indicates the time. 
 

6.3 Time to live 
Time period to call home (TTL) is actually a process which 
restricts the lifetime as well as duration of data in a computer 
network. TTL can be applied to be a timestamp connected to 
as well as embedded to the particular data. Once the given 
event timestamp has elapsed, results are discarded. TTL is 
usually employed to develop effectiveness associated with 
caching also to develop privacy. 
 

 
Fig 4: Time to live (time in seconds) 

 
The above fig.4 represents the vehicular network based fuzzy 
logic shows time to live increases when speed of vehicle 
increases, wherever x-axis indicates the vehicles speed and y- 
axis value indicates the time. 
 

7.CONCLUSION 

The VANETs design brought a lot of consideration recently. 
VANETs offer the beginning associated with various new 
information regions and an area will be possibly the vehicular 
information n/w in which the large volume of vehicles and 
products include and huge quantities of info exchanged with 
higher rate. In this paper we have implemented fuzzy based 
NDN on vehicular information network and the results of the 
same have shown significant improvement. The evaluation of 
network architecture based on fuzzy is done by using the 
parameters like overheads, aggregation time, time to live and 
number of locations. The evaluated fuzzy based NDN has 
improved the number of overheads and aggregation time 
which leads to better improvements in vehicular information 
network. In near future we will evaluate the effect of vehicular 
information network by using neuro fuzzy system. 
 

REFERENCES 

[1] Guillemin, P. "Fuzzy logic applied to motor control."   
Industry Applications, IEEE Transactions on 32,  no. 1 
(1996): 51-56. 

 
[2] Ghosh, S., Razouqi, Q., Schumacher, H. J., & Celmins, 

A."A survey of recent advances in fuzzy logic in 
telecommunications networks and new challenges." Fuzzy 
Systems, IEEE Transactions on 6, no. 3 (1998): 443-447. 

[3] Nedeljkovic, I. "Image classification based on fuzzy logic." 
The International Archives of the Photogrammetry, 
Remote Sensing and Spatial Information Sciences 34, no. 
Part XXX (2004): 685. 

 

[4] Kumar, V., & Joshi, R. R. "Hybrid Controller based 
Intelligent Speed Control of Induction Motor." Journal of 
Theoretical & Applied Information Technology 3, no. 1 
(2007). 

 
[5] Bononi, L., & Felice, M. D. "A cross layered mac and 

clustering scheme for efficient broadcast in vanets." In 
Mobile Adhoc and Sensor Systems, 2007. MASS 2007. 
IEEE International Conference on, pp. 1-8. IEEE, 2007. 

 
[6] Li, F. and Wang, Y. "Routing in vehicular ad hoc networks: 

A survey." Vehicular Technology Magazine, IEEE 2, no. 2 
(2007): 12-22. 

 
[7] Sulaiman, N., Obaid, Z.A., Marhaban, M.H. and Hamidon, 

M.N. "FPGA-based fuzzy logic: design and applications-a 
review." International Journal of Engineering and 
Technology 1, no. 5 (2009): 491. 

 
[8] Dighe, N.S., Zhuang, J. and Bier, V.M. "Secrecy in 

defensive allocations as a strategy for achieving more 
cost-effective attacker detterrence." (2009).  

 
[9] Ford, G. and McDaniel, W."An introduction and literature 

review of fuzzy logic applications for robot motion 
planning." (2010). 

 
[10] Amirshahi, A., Fathi, M., Romoozi, M. and Assarian, M. "A 

fuzzy realistic mobility model for vanet." IJCSI 
International Journal of Computer Science Issues 8, no. 5 
(2011).  

 
[11] Zeadally, S., Hunt, R., Chen, Y.S., Irwin, A. and Hassan, A. 

"Vehicular ad hoc networks (VANETS): status, results, and 
challenges." Telecommunication Systems 50, no. 4 
(2012): 217-241. 

 
[12] Dak, A.Y., Yahya, S. and Kassim, M.."A literature survey 

on security challenges in VANETs." International Journal 
of Computer Theory and Engineering 4, no. 6 (2012): 
1007. 

 
[13] Celimuge, W.U. and Ohzahata, S. "VANET broadcast 

protocol based on fuzzy logic and lightweight 
retransmission mechanism." IEICE transactions on 
communications 95, no. 2 (2012): 415-425. 

 
[14] Ahlgren, B., Dannewitz, C., Imbrenda, C., Kutscher, D. 

and Ohlman, B.. "A survey of information-centric 
networking." Communications Magazine, IEEE 50, no. 7 
(2012): 26-36.  

 
[15] Kumar, R. and Dave, M. "A review of various vanet data 

dissemination protocols." International Journal of u-and e-
Service, Science and Technology 5, no. 3 (2012): 27-44. 

 
[16] Verma, O.P. and Gupta, H. "Fuzzy logic based water bath 

temperature control system." International Journal of 
Advanced Research in Computer Science and Software 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 5, ISSUE 09, SEPTEMBER 2016  ISSN 2277-8616 

200 
IJSTR©2016 
www.ijstr.org 

Engineering 2, no. 4 (2012).  
 
[17] Kumar, V., Mishra, S. and Chand, N.. "Applications of 

VANETs: present & future." Communications and Network 
5, no. 01 (2013): 12.  

 
[18] Agrawal, A., Garg, A., Chaudhiri, N., Gupta, S., Pandey, D. 

and Roy, T. "Security on Vehicular Ad Hoc Networks 
(VANET): A Review Paper." International Journal of 
Emerging Technology and Advanced Engineering 3, no. 1 
(2013).  

 
[19] Reghunadhan, R. and Arulmozhi, V. "FUZZY LOGIC FOR 

CHEMOINFORMATICS--A REVIEW." Journal of 
Theoretical & Applied Information Technology 47, no. 1 
(2013).  

 
[20] Agrawal, A., Garg, A., Chaudhiri, N., Gupta, S., Pandey, D. 

and Roy, T. "Security on Vehicular Ad Hoc Networks 
(VANET): A Review Paper." International Journal of 
Emerging Technology and Advanced Engineering 3, no. 1 
(2013).  

 
[21] Zhang, L., Gao, D., Zhao, W. and Chao, H.C. "A multilevel 

information fusion approach for road congestion detection 
in VANETs." Mathematical and Computer Modelling 58, 
no. 5 (2013): 1206-1221.  

 
[22] Bhagchandani, Kapil, and Yatendra Mohan Sharma. 

"Exploration of VANET mobility models with new cluster 
based routing protocol." Int J Soft Comput Eng 2, no. 6 
(2013): 224-227.  

 
[23] Javad Badali, parvin fartu and Mortaza Mokhtari Nazarlou. 

"Improving data transmission in the vanet using multi-
criteria decision making method based on fuzzy logic." 
International Journal in Foundations of Computer Science 
& Technology (IJFCST), Vol. 3, No.6, November 2013. 

 
[24] Gerla, M., Wu, C., Pau, G. and Zhu, X. "Content 

distribution in VANETs." Vehicular Communications 1, no. 
1 (2014): 3-12.  

 
[25] Grassi, Gabriele, Davide Pesavento, Giovanni Pau, Rama 

Vuyyuru, Ryuji Wakikawa, and Lixia Zhang. "VANET via 
named data networking." In Computer Communications 
Workshops (INFOCOM WKSHPS), 2014 IEEE 
Conference on, pp. 410-415. IEEE, 2014. 

 
[26] Chen, M., Mau, D.O., Zhang, Y., Taleb, T. and Leung, 

V.C."VENDNET: VEhicular named data NETwork." 
Vehicular Communications 1, no. 4 (2014): 208-213. 

 
[27] Singh, Samanpreet, and Gagangeet Singh Aujla. "A closer 

look through routing protocols in vehicular ad hoc 
networks (VANETs)." IOSR Journal of Engineering 
(IOSRJEN), Vol. 04, Issue 06, june 2014). 

 
[28] Yan, Z., Zeadally, S. and Park, Y.J. "A novel vehicular 

information network architecture based on named data 
networking (NDN)." Internet of Things Journal, IEEE 1, no. 
6 (2014): 525-532. 

 

 
[29] Baccelli, E., Mehlis, C., Hahm, O., Schmidt, T.C. and 

Wählisch, M.. "Information centric networking in the IoT: 
Experiments with NDN in the wild." arXiv preprint 
arXiv:1406.6608 (2014). 

 
[30] Zhang, L., Gao, D., Zhao, W. and Chao, H.C."A multilevel 

information fusion approach for road congestion detection 
in VANETs." Mathematical and Computer Modelling 58, 
no. 5 (2013): 1206-1221. 

 
 
[31] Jabbarpour, M.R., Jalooli, A., Shaghaghi, E., Noor, R.M., 

Rothkrantz, L., Khokhar, R.H. and Anuar, N.B."Ant-based 
vehicle congestion avoidance system using vehicular 
networks." Engineering Applications of Artificial 
Intelligence 36 (2014): 303-319.  


