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ABSTRACT

Internet of Things(1oT) is atechnical revolution of the internet where users, computing
systems, and daily objects having sensing abilities, collaborate to provide innovative
services in several application domains. Opportunistic 1oT(OpploT)is an extension
of the opportunistic networks that exploits the interactions between the human-
based communities and the IoT devices to increase the network connectivity and
reliability. In this context, the security and privacy requirements play a crucial role
as the collected information is exposed to a wide unknown audience. An adaptable
infrastructure is required to handle the intrinsic vulnerabilities of OpploT devices,
with limited resources and heterogeneous technologies. This chapter elaborates the
security requirements, the possible threats, and the current work conducted in the
field of security in OpploT networks.

DOI: 10.4018/978-1-7998-0373-7.ch006

Copyright © 2020, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.



Secure Routing Challenges for Opportunistic Internet of Things
INTRODUCTION

Internet of Things (IoT) (Atzori et al., 2010) is a global network of connected objects
that can be accessed via internet. IoT network provides a system for collecting,
analyzing and processing the data generated by the sensor-based devices. loT
embodies a huge number of technologies and connects a variety of things or devices
via unique addressing approach and standard protocols are used for communication.
These devices are capable of interaction with one another and cooperate with their
neighbors for achieving certain common goals. It is an innovation for the future of
communications and computing. The connected objects in IoT vary from a person
with a heart monitor to any device with built-in-sensors, i.e. devices having IP
address and having the capability of data collection and interchange over a network
without any manual intervention. The technology embedded in these objects enable
them to interact with the external environment and affects their decision making.
The devices can be managed and controlled remotely because of their inherent
capability of connecting to the internet. IoT devices interact among themselves by
transmitting and gathering information, sensing the environmental parameters like
temperature, pressure etc., thereby transmitting the same to other devices in their
communication range for further processing and other actions. The future era of
internet will support interactions among humans, human based societies and smart
objects held by them.

The network connections can be broadly categorized into two types based on its
topology: infrastructure-based connection and infrastructure-less connections that
is, ad-hoc or opportunistic connection. The infrastructure-based connections use
pre- established infrastructure like base stations, routers, access points and manage
the data a centralized way. In contrast, infrastructure-less connections do not use any
infrastructure and make use of short-range radio techniques like Bluetooth, RFID,
Wi-Fi etc for building decentralized networks.

Opportunistic Networks (Pelusi etal.,2006) is a class of Delay Tolerant Networks
(Fall, 2003) that perform routing of messages and data sharing by exploiting the
human characteristics like mobility patterns, similarities among humans, their
daily routines and interests. Opportunistic IoT'(OpploT’) extends the concepts of
Opportunistic networks by merging human users and their smart devices. OpploT
explores the social side of IoT networks whereby the data is shared among communities,
formed on the basis of movement and opportunistic contacts between humans and
their personal devices like mobile phones, wearable devices, vehicles etc. Figure 1
shows a basic OpploT network comprising of some mobile devices, laptops, sensors
and human beings.

146



22 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/secure-routing-challenges-for-

opportunistic-internet-of-things/239160

Related Content

Large-Scale Software-Defined loT Platform for Provisioning loT Services on
Demand

Chau Thi Minh Nguyenand Doan B. Hoang (2020). International Journal of Smart
Sensor Technologies and Applications (pp. 42-64).
www.irma-international.org/article/large-scale-software-defined-iot-platform-for-provisioning-iot-

services-on-demand/261118

Optimization of C5.0 Classifier With Bayesian Theory for Food Traceability
Management Using Internet of Things

Balamurugan Souprayen, Ayyasamy Ayyanarand Suresh Joseph K (2020).
International Journal of Smart Sensor Technologies and Applications (pp. 1-21).
www.irma-international.org/article/optimization-of-c50-classifier-with-bayesian-theory-for-food-

traceability-management-using-internet-of-things/272125

Analysis and Applications Finding of Wireless Sensors and loT Devices With
Artificial Intelligence/Machine Learning

R. Ramya (2024). AloT and Smart Sensing Technologies for Smart Devices (pp. 77-
102).
www.irma-international.org/chapter/analysis-and-applications-finding-of-wireless-sensors-and-

iot-devices-with-artificial-intelligencemachine-learning/338655

An Integrated Fuzzy-Based System for Cluster-Head Selection and Sensor
Speed Control in Wireless Sensor Networks

Miralda Cuka, Donald Elmazi, Takaaki Inaba, Tetsuya Oda, Makoto Ikedaand
Leonard Barolli (2020). Sensor Technology: Concepts, Methodologies, Tools, and
Applications (pp. 1135-1149).
www.irma-international.org/chapter/an-integrated-fuzzy-based-system-for-cluster-head-

selection-and-sensor-speed-control-in-wireless-sensor-networks/249608



http://www.igi-global.com/chapter/secure-routing-challenges-for-opportunistic-internet-of-things/239160
http://www.igi-global.com/chapter/secure-routing-challenges-for-opportunistic-internet-of-things/239160
http://www.igi-global.com/chapter/secure-routing-challenges-for-opportunistic-internet-of-things/239160
http://www.irma-international.org/article/large-scale-software-defined-iot-platform-for-provisioning-iot-services-on-demand/261118
http://www.irma-international.org/article/large-scale-software-defined-iot-platform-for-provisioning-iot-services-on-demand/261118
http://www.irma-international.org/article/optimization-of-c50-classifier-with-bayesian-theory-for-food-traceability-management-using-internet-of-things/272125
http://www.irma-international.org/article/optimization-of-c50-classifier-with-bayesian-theory-for-food-traceability-management-using-internet-of-things/272125
http://www.irma-international.org/chapter/analysis-and-applications-finding-of-wireless-sensors-and-iot-devices-with-artificial-intelligencemachine-learning/338655
http://www.irma-international.org/chapter/analysis-and-applications-finding-of-wireless-sensors-and-iot-devices-with-artificial-intelligencemachine-learning/338655
http://www.irma-international.org/chapter/an-integrated-fuzzy-based-system-for-cluster-head-selection-and-sensor-speed-control-in-wireless-sensor-networks/249608
http://www.irma-international.org/chapter/an-integrated-fuzzy-based-system-for-cluster-head-selection-and-sensor-speed-control-in-wireless-sensor-networks/249608

Identification of Geospatial Objects Using Spectral Pattern

Subhabrata Barman (2017). Remote Sensing Techniques and GIS Applications in
Earth and Environmental Studies (pp. 1-15).
www.irma-international.org/chapter/identification-of-geospatial-objects-using-spectral-
pattern/172703



http://www.irma-international.org/chapter/identification-of-geospatial-objects-using-spectral-pattern/172703
http://www.irma-international.org/chapter/identification-of-geospatial-objects-using-spectral-pattern/172703

