
1806

Copyright © 2021, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

Chapter  87

DOI: 10.4018/978-1-7998-5339-8.ch087

ABSTRACT

The main objective of vehicular ad hoc networks (VANETs) is to improve driver safety and traffic ef-
ficiency. Most VANET applications are based on periodic exchange of safety messages between nearby 
vehicles and between vehicles and nearby road side communication units (e.g., traffic lights, road-side 
lights, etc.). This periodic communication generates huge amount of data that have typical storage, 
computation, and communication resources needs. In recent years, there has been huge developments 
in automotive industry, computing, and communication technologies. This has led to vehicular cloud 
computing (VCC) as a solution to satisfy the requirements of VANETs such as computing, storage, and 
networking resources. Vehicular fog computing (VFC) is a standard that comprehends cloud computing 
and related services to the proximity of a network. Since VANET applications have special mobility, low 
latency, and location awareness requirements, fog computing plays a significant role in VANET applica-
tions and services. In urban cities, vehicles parked at shopping malls, offices and similar other places 
are under-utilized. These can offer great opportunity and value to implement applications of VFC by 
utilizing vehicles as an infrastructure. In this chapter, we present real time scenarios and applications 
of VANET that can be implemented using VFC. VANET applications and quality of service can be en-
hanced by aggregating the resources of these vehicles. We discuss different types of scenarios of moving 
and parked vehicles as computational, communication, storage and network infrastructures. We have 
also discussed the challenges and open problems to implement VFC system. This chapter provides the 
thorough understanding of novel research paradigm and about vehicular communication infrastructures.
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1. INTRODUCTION

Driving has become integral part of our everyday lives. Globally, average driving time of people is in-
creasing up to 84 minutes per day (Ding, D. & Gebel, K. & Phongsavan, P. & Bauman, A. E. & Merom, 
D., 2014). Some of the major reasons of traffic accidents are poor road conditions, traffic congestion 
and long driving time. With the large scale improvement in computation and wireless communication 
technologies, vehicles can communicate with other vehicles and communication units on roadside. 
Such communication creates new opportunities for enhancing road safety. VANET has emerged as a 
solution to many road safety problems by providing safety information to drivers on time (Bai, F. & 
Krishnan, H. & Sadekar, V. & Holl, G. & Elbatt, T., 2006). VANET is a special class of Mobile Ad Hoc 
Network (MANET) (Yousefi, S. & Fathy, M., 2006). Main characteristics of VANET (Biswas, S. & 
Tatchikou, R. & Dion, F., 2006) that distinguish it from MANET are high mobility of nodes, scalability 
and frequent topology changes. VANETs use short range radios (Jiang, D. & Taliwal, V. & Meier, A. & 
Holfelder, W. & Herrtwich., R., 2006) in each vehicle, which allows various vehicles to communicate 
with other vehicles and roadside infrastructure. Safety and traffic management applications require real 
time information and can play significant role in life and death decisions. VANET is considered as a 
most important component of future intelligent transportation systems (Khabazian, M. & Aissa, S. & 
Mehmet, M., 2011) and support various mobile services such as content sharing applications, emergency 
information of any disaster or terrorist attack etc.

In VANET, Vehicle to Vehicle (V2V) and Vehicle to Roadside (V2R) communication is used to 
propagate safety information to nearby vehicles on time. Apart from the communication unit, each 
vehicle is also equipped with high computation and storage unit. But most of the time, these units are 
under-utilized. Vehicular cloud computing (VCC) is the paradigm (Whaiduzzaman, M. & Sookhak, 
M. & Gani, M., 2014) emerged to utilize VANET resources efficiently by taking advantages of cloud 
computing. It serves the drivers of VANET with a pay as you go model. In VCC, group of vehicles 
cooperate with each other to dynamically share computing, sensing and communication resources for 
decision making on the road in order to improve traffic management and road safety. Some examples 
of VCC applications are:

1.  Local traffic condition can be collected from nearby vehicles for route planning.
2.  Current transportation system can be improved by big data processing of traffic information by 

local traffic authorities.
3.  Collaborative image of critical events can be reconstructed such as car accident, congestion on the 

road etc.

VCC is a very promising solution to share the computation and storage resources among the vehicles 
and roadside units in order to implement these applications. But VCC is not sufficient for many VANET 
applications due to mobility of vehicles and the latency sensitive requirements imposed by these. It is 
difficult to meet the Quality of Service (QoS) requirements using VCC. So, a new approach is designed 
that comprehend cloud computing with VANET applications named as Fog computing. Fog computing 
leverage computation infrastructure that is closer to the network edge to compliment cloud computing 
in providing latency sensitive applications and services. Fog computing is similar to cloud comput-
ing but the only difference is that time sensitive applications can be implemented at the network edge 
rather than sending huge amount of data to remote cloud. The idea of Fog computing (Stojmenovic, I. 



 

 

14 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/vehicular-fog-computing-paradigm/275365

Related Content

Design and Development of Framework for Platform Level Issues in Fog Computing
Sejal Atit Bhavsarand Kirit J. Modi (2021). Research Anthology on Architectures, Frameworks, and

Integration Strategies for Distributed and Cloud Computing (pp. 429-451).

www.irma-international.org/chapter/design-and-development-of-framework-for-platform-level-issues-in-fog-

computing/275295

Analysis of Mobile Cloud Computing: Architecture, Applications, Challenges, and Future

Perspectives
Sushruta Mishra, Sunil Kumar Mohapatra, Brojo Kishore Mishraand Soumya Sahoo (2021). Research

Anthology on Architectures, Frameworks, and Integration Strategies for Distributed and Cloud Computing

(pp. 1-24).

www.irma-international.org/chapter/analysis-of-mobile-cloud-computing/275276

Towards a Secure, Distributed, and Reliable Cloud-Based Reference Architecture for Big Data in

Smart Cities
Jens Kohlerand Thomas Specht (2021). Research Anthology on Architectures, Frameworks, and

Integration Strategies for Distributed and Cloud Computing (pp. 123-149).

www.irma-international.org/chapter/towards-a-secure-distributed-and-reliable-cloud-based-reference-architecture-for-big-

data-in-smart-cities/275282

Efficient Fault Tolerance on Cloud Environments
Sam Goundarand Akashdeep Bhardwaj (2021). Research Anthology on Architectures, Frameworks, and

Integration Strategies for Distributed and Cloud Computing (pp. 1231-1243).

www.irma-international.org/chapter/efficient-fault-tolerance-on-cloud-environments/275336

Failure Detectors of Strong S and Perfect P Classes for Time Synchronous Hierarchical

Distributed Systems
Anshul Verma, Mahatim Singhand Kiran Kumar Pattanaik (2021). Research Anthology on Architectures,

Frameworks, and Integration Strategies for Distributed and Cloud Computing (pp. 1317-1343).

www.irma-international.org/chapter/failure-detectors-of-strong-s-and-perfect-p-classes-for-time-synchronous-

hierarchical-distributed-systems/275341

http://www.igi-global.com/chapter/vehicular-fog-computing-paradigm/275365
http://www.irma-international.org/chapter/design-and-development-of-framework-for-platform-level-issues-in-fog-computing/275295
http://www.irma-international.org/chapter/design-and-development-of-framework-for-platform-level-issues-in-fog-computing/275295
http://www.irma-international.org/chapter/analysis-of-mobile-cloud-computing/275276
http://www.irma-international.org/chapter/towards-a-secure-distributed-and-reliable-cloud-based-reference-architecture-for-big-data-in-smart-cities/275282
http://www.irma-international.org/chapter/towards-a-secure-distributed-and-reliable-cloud-based-reference-architecture-for-big-data-in-smart-cities/275282
http://www.irma-international.org/chapter/efficient-fault-tolerance-on-cloud-environments/275336
http://www.irma-international.org/chapter/failure-detectors-of-strong-s-and-perfect-p-classes-for-time-synchronous-hierarchical-distributed-systems/275341
http://www.irma-international.org/chapter/failure-detectors-of-strong-s-and-perfect-p-classes-for-time-synchronous-hierarchical-distributed-systems/275341

