
 

IJAETS, Volume: 1, Issue: 1, October 2015 

© IJAETS, 2015    P a g e  | 6 

A Vehicular Opportunistically Assisted Parking 
Scheme using Inter Vehicular Ad-hoc Network 

Drashti S Baldev1, Madhuri J Patel2 

1Asst.Prof. AITS, Rajkot, Gujarat, India,  

drashti.baldev@gmail.com 

2Asst.Prof. AITS, Rajkot, Gujarat, India,  

patel.madhuri1991@gmail.com 

Abstract. An advanced growth in Intelligent Transportation 
System (ITS) has made Vehicular Ad-hoc Network (VANET) 
an area of exploration in academic and industrial levels. In 
Intelligent Transportation System each vehicle acts as a 
sender, receiver and forwarding router which broadcast 
safety and non-safety information across the network. The 
three major classes of applications are classified in VANET 
are safety oriented, convenience oriented and infotainment 
oriented. Main focus in this literature is based on assistance 
oriented applications like providing information about vacant 
parking spaces to the drivers who are cruising for it around 
their destination. 
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I. INTRODUCTION 

Recently VANET is has become very popular in foreign 
domains. According Donald Soup the traffic on roads is 
not because of travellers on the way but is because of 
commuters that have already arrived and cruising for 
parking lots. Therefore it is researched 30% of traffic 
congestion on roads are due to commuters searching for 
place to park. Hence if drivers are provided with efficient 
and effective information then parking search costs, 
congestion and pollution would reduce to some extent. 
Due to current advancement in VANETs devices such as 
OBUs and RSUs, inconveniency faced by the commuters 
to find parking areas has been reduced. Various parameters 
needs to be taken care while designing such a system like 
commuter will always choose a parking space nearer to the 
destination spot, the walking distance between parking 

spot and destination should be minimum, probability of 
parking space to be found empty when the commuter 
reaches the instructed parking lot. 

II. RESEARCH ON EXISTING PARKING 
SPACES 

Many proposals and protocols have been researched to 
share information about available parking space to the 
interested commuters. Based on certain features such state 
of art can be classified. These include its area of interest 
such as parking lots, street line parking, parking 
underground garages, parking composed of parking meters 
etc, and type of communication models used like vehicle 
to vehicle, vehicle to infrastructure, infrastructure to 
infrastructure or above all client server relationships etc, 
mode of information dissemination like pull based and 
push based methods, requirement of Supporting Side Units 
such as any road side infrastructure or monitoring sensors 
and whether the approach is able to tackle completion and 
reservation issues or not.  

Available parking spaces can be considered as the shared 
resource competed between many interested drivers rather 
than just an event. Events like providing emergency, 
congestion, and traffic signal related awareness to vehicles 
which is basically not pre decided and are based on the 
alerting situations while parking related information is 
known before hand and it encircles the drivers’ 
preferences. 

Events are classified as static events or non-static events, 
directional events or non-directional events and attractive 
events or non-attractive (repulsive) events. Finding 
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available parking space is a static, non-directional and 
attractive based event where resources are stationary 
parking spots and information needs to be disseminated in 
any direction towards all areas of interest and always 
interested drivers would like to meet (attract) such events. 

Some works rely on a push model. With such an approach, 
each vehicle receives information (e.g., about an 
emergency braking, a traffic congestion, an available 
parking space, etc.) from its neighbours and has to decide 
whether that information is relevant enough to be 
transmitted to the driver or not. Other works rely on pull 
model where a query is actually communicated to other 
vehicles in the vehicular network. Vehicles receiving 
query may compute partial results based on information 
stored in the cache and send back to the originator and 
originator using query processing techniques can calculate 
final output.  

III. PROPOSED SYSTEM 

The main objective of the proposed system is to provide 
parking information to the interested vehicles with using 
minimum communication infrastructure costs and effective 
data dissemination of occupancy of parking lots. The 
proposed system is defined for parking lots assuming fixed 
number of parking spaces. The proposed system goes with 
pull based approach where interested vehicle has to query 
for the parking space. Each parking lot has head defined 
which maintains the occupancy status of the parking lot it 
has been parked. The interested vehicle tries to 
communicate with all the heads of the parking lot to 
discover free parking spaces. Based on the relevancy the 
vehicle chooses one of the parking lots and responds to 
respective head. The head maintains the table of 
occupancy which keeps tracks of filled and empty spaces. 
The vehicle leaving the parking lot informs the head so 
that head can accordingly compute the parking status 
within the occupancy table. Here using V2V 
communication architecture the information regarding 
vacant parking space is distributed. 
 

3.1 Objectives behind Proposed System 

 The main objective is to provide useful 
information about occupancy status of parking 
spaces so that the driver can decide whether to 
enter parking lot or not in order to avoid 
unnecessary cruising in non-empty parking lots. 

 Avoiding cruising saves driver from fuel 
consumption, non-productive time wastage and 
pollutions. 

 The system needs to work well without any 
infrastructure like RSUs, Sensors etc i.e. 
information is disseminated only through V2V 
communications. 

 The system needs to handles reservation 
perspectives where when vehicle requests for 
parking space and if doesn’t turn up then the 
parking lot should be declared as empty changing 
the reserved space to free space after waiting for 
desired period of time. 

 The system needs to handle competition 
perspective where no two vehicles should be 
informed about same parking space leading 
conflicts between vehicles. 

 The system since uses the concept of head node, it 
should work flawlessly when the head leaves the 
parking lot. 

IV. WORKING OF PROPOSED SYSTEM 

The proposed system uses” AODV, Ad Hoc On Demand 
Distance Vector Routing Protocol” for communication 
between vehicles.  AODV is reactive routing protocol 
which uses AODV Route Discovery and AODV Route 
maintenance using RREQ, RREP and RRER messages. 

4.1 How AODV gets compliance with proposed system? 

 Using this protocol source establishes path only 
when it is required for it to transmit data. 

 AODV allows mobile nodes to obtain routes 
quickly for new destinations, and does not require 
nodes to maintain routes to destinations that are 
not in active communication. 

 Route Requests (RREQs), Route Replies 
(RREPs), and Route Errors (RERRs) are the 
message types defined by AODV which claims to 
be required to simulate parking scenarios where 
interested vehicle requests and the head responds. 

 During request sending the RREQs are 
broadcasted to find valid path to destination node 
which is head in case of proposed system and 
with the help of route caching the reply in terms 
of RREP is unicasted to originator (interested 
vehicle). 
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 The initial broadcasting is also required since the 
requestor vehicle is ignorant about head 
information. 

 In order to avoid competition the calculated 
information of the occupancy status of parking 
lots is unicasted to requested vehicle. 

4.2 Proposed Flowchart and Algorithm 

CASE 1: When Vehicle wants parking. 

 

Figure 1 Vehicle parking in the parking lot 

CASE 2: When Vehicle wants leave the parking lot 

 

Figure 2 Vehicle leaving from the parking lot 
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4.3 Advantages of proposed over current Non Assisted 
Parking system. 

 The main advantage of the proposed system is the 
increase utilization factor of parking spaces which 
means if parking space is empty no vehicle in 
diffusion range should be roaming without any 
knowledge.  

 No vehicle will cruise around the huge parking 
lots if there is no vacant space in the parking lot. 

 Also this system provides reservation for parking 
space for some time limits. 

 The occupancy status table is maintained and 
handled dynamically by the vehicles parked 
within the lot instead of using fixed 
communication infrastructure which increases 
installation and maintenance costs. 

 The proposed system decreases the competition 
since the vacant space information is retained 
reserved for the requested vehicle for some time 
slot and is not passed multiple vehicles at same 
time. 

V. SIMULATION TOOLS 

Three simulators are used to simulate all the scenarios 

 MOVE 
 SUMO – 0.12.3 
 NS 2.35 

 
The MOVE generates following xml file and 

configurations which can be directly simulated in SUMO. 

 
Figure 3  Move Simulation flow 
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NS2.35 flow configuration is shown as follows 

 
Figure 4  NS2.35 architecture 

VI. IMPLEMENTATION 

Various parking scenarios are implemented using SUMO 
and  MOVE simulators as follows 

 
a) Interested vehicle parking in slot 

 
b) when parking lot is full 

 
c) when parked vehicle leaves the parking lot  

 
d) when head leaves the parking lot 
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NS2.35 Simulation Setup 

 

Following shows the Network Animator which reflects the 
scenario of parking and messages exchanged between head 
and the interested vehicles 

 
Figure 5 NAM 

 
Figure 6 Messages 

VII. SIMULATION RESULTS 

Here the analysis is based on results of the parking based 
scenario defined. 

 
Figure 7 Simulation Time vs  % of useful information delivered 
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Figure 8 Occupancy Status vs Time 

Figure 7 shows at each point during simulation amount of 
useful information delivered by heads which keeps on 
increasing as time elapses. This also depicts when one 
head leaves and passes the parking information to other 

Figure 8 shows the utilization of parking area in 
percentage during simulation time. It shows number of 
vehicles parked at each point of time where 100% signifies 
that parking lot is full. 

VIII. CONCLUSION 

The proposed system presented is used to disseminate and 
allocate available parking spaces to drivers. The proposed 
system provides benefits in terms of communication 
infrastructure costs and maintenance. There is no drastic 
performance change in Modified AODV when parking 
facility is added. Hence the system tries to reserve the 
parking space along with handling competition among the 
vehicles using inter vehicular opportunistic 
communications. 

IX. FUTURE WORK 

In future this proposed work will be extended in terms of 
creating clusters of parking spots belonging to particular 
areas and then making communication possible among 
them so that the interested vehicle can also get information 
that if here the parking is not available then probably 

where it could find available then so that it could decide to 
travel towards it and not unnecessarily visit full parking 
spots. 

REFERENCES 

[1] D. Shoup. Cruising for parking. Access, (30):16-22, 2007. 

[2] Evangelia Kokolaki, Merkouris Karaliopoulos, Ioannis 
Stavrakakis, “Opportunistically assisted parking service 
discovery: Now it helps; now it does not”, Pervasive and Mobile 
Computing (2011), ELSEVIER. 

[3] T Delot, S Ilarri, S Lecomte, N Cenerario, “Sharing with 
caution: Managing parking spaces in vehicular networks”, 
Mobile Information Systems, ACM-2013, pg 69-98 

[4] Sheng-Shih Wang, Wei-Ting Wang, “An Intelligent WSN-
Based Parking Guidance System”, International Journal of 
Computer, Information, Systems and Control Engineering Vol:8 
No:5, 2014 

[5] N. Bessghaier, M. Zargayouna, and F. Balbo,“An agent-based 
community to manage urban parking ”, In Advances on Practical 
Applications of Agents and Multi-Agent Systems, volume 155 of 
Advances in Intelligent and Soft Computing, pages 17-22. 
Springer, 2012. 

[6] Ayala, D, Wolfson, O, Bo Xu, DasGupta, B, Jie Lin, “Parking 
in Competitive Settings: A Gravitational Approach”, Mobile 
Data Management (MDM), 2012 IEEE 13th International 
Conference, pg 27- 32. 

[7] V. Verroios, V. Efstathiou, and A. Delis, ”Reaching available 
public parking spaces in urban environments using ad-hoc 
networking”, In 12th International Conference on Mobile Data 
Management (MDM 2011), pages 141-151, IEEE Computer 
Society, 2011. 

[8] M. Piorkowski, “Collaborative transportation systems”, In 
Wireless Communications and Networking Conference (WCNC 
2010). IEEE Computer Society, 2010, pg 1-6. 

[9] S. Mathur, T. Jin, N. Kasturirangan, J. Chandrashekharan, W. 
Xue, M. Gruteser, and W. Trappe. “ParkNet: Drive-by sensing of 
road-side parking statistics”, In Eighth International Conference 
on Mobile Systems, Applications, and Services (MobiSys 2010), 
pages 123-136,ACM Press, 2010. 

[10] R. Lu, X. Lin, H. Zhu, and X. Shen, ”SPARK: A new 
VANET-based smart parking scheme for large parking lots.”, In 
28th IEEE International Conference on Computer 
Communications (INFOCOM'09), pages 1413-1421, IEEE 
Computer Society, 2009. 

[11] G. Yan, S. Olariu, M. C. Weigle, and M. Abuelela, 
“SmartParking: A secure and intelligent parking system using 
NOTICE”, In 11th International Conference on Intelligent 



IJAETS, Volume: 1, Issue: 1, October 2015 

 

© IJAETS, 2015    P a g e  | 13 

Transportation Systems, pages 569-574, IEEE Computer Society, 
2008. 

[12] M. Caliskan, D.Graupner, and M. Mauve, “Decentralized 
discovery of free parking places”, In Third ACM International 
Workshop on Vehicular Ad Hoc Networks (VANET'06), pg 30-
39, ACM Press, 2006. 

[13] P. Basu and T. D. C. Little,”Wireless ad hoc discovery of 
parking meters”, In MobiSys Workshop on Applications of 
Mobile Embedded Systems (WAMES'04), 2004. 

[14] Josip Balen, Goran Martinovic, Koosha Paridel, Yolande 
Berbers, “PVCM: Assisting multi-hop communication in 
vehicular networks using parked vehicles”, Ultra Modern 
Telecommunications and Control Systems and Workshops 
(ICUMT), 2012 4th International Congress, pg 119 – 122. 

[15] Nianbo Liu, Ming Liu, Guihai Chen, Jiannong Cao, “The 
sharing at roadside: Vehicular content distribution using parked 
vehicles”, INFOCOM, 2012 Proceedings IEEE, pg 2641 - 2645 

[16] Nianbo Liu, Ming Liu, Wei Lou, Guihai Chen and Jiannong 
Cao, “PVA in VANETs: Stopped cars are not silent”, 
INFOCOM, 2011 Proceedings IEEE, pg 431 – 435 

[17] PATIL V.P., “Design, Development and Testing of Parking 
Availability System Based on Vehicular Ad hoc Network”, 
International Journal of Scientific and Research Publications, 
Volume 2, Issue 10, Oct 2012. 

 [18] Tajinder Kaur, A. K. Verma, “Simulation and Analysis of 
AODV routing protocol in VANETs” International Journal of 
Soft Computing and Engineering (IJSCE), ISSN: 2231-2307, 
Volume-2, Issue-3, July 2012. 

[19] C. Perkins, E. Royer, S. Das. “Ad hoc On-Demand Distance 
Vector (AODV) Routing”, RFC 3561, July 2003. 

[20] Drashti S. Baldev, Pinaki A. Ghosh. "Review of Parking 
Spaces Assistance Schemes in Vehicular Networks" ETCEE 
2015, Proceedings, pg CE 17-22, 2015. 

 


