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Abstract: In recent years, research in the field of smart cities and
their related parameters has become very popular. One of the
fundamental challenges in managing smart cities within the
Internet of Things (loT) context is the amount of energy
consumption, which is supplied through electrical energy. This
research presents a new framework for energy consumption
management in smart cities while introducing the advantages and
challenges of 10T in smart cities. For this purpose, the distance
metric between communication nodes in a smart city is
considered as a fundamental parameter for energy consumption
management. Also, another parameter, referred to as the
‘remaining battery charge of each transmitting node’ is engaged.
This allows for an appropriate decision to be made regarding the
selection of a node for transmission, taking into account the
distance and the remaining battery charge of a node. Therefore,
the distance and the battery charge of the nodes are examined by
a fuzzy logic system; by assigning a number between zero and
one hundred to each node, the best candidate node is identified
from among the nodes. In this way, each node with a higher
assigned number is considered a more suitable candidate for data
transmission. Throughout the network, some nodes are selected
as agents that undertake the task of transmitting their own data
and that of their neighboring nodes. The selection of these agent
nodes is a fundamental challenge that has infinitely many
solutions. For this purpose, the Grey Wolf Optimizer algorithm
has been used to find optimal values for the agent nodes. The
issue of selecting multiple agents in a smart city for the best agent
transmission is a multi-agent problem. By defining various
objectives such as bandwidth, throughput, and time, it transforms
into a multi-objective problem. Finally, by comparing the
simulation results of proposed method with two other methods,
the findings showed that the proposed method offered better
performance for the wvarious defined scenarios. Thus, by
considering distance and utilizing a multi-agent, multi-objective
system, the remaining battery charge can provide acceptable
results in the field of energy consumption in smart cities,
especially in countries with energy challenges.
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Extended Abstract

Introduction

The Internet of Things (IoT) devices sense
and transmit streaming data from their
surroundings. This exchange of a large
amount of information amongst billions of
devices demands a massive energy need. In
this study, the advantages and challenges of
the 10T in a smart city were examined and a
proposed framework for managing energy
consumption in a smart city was presented.
To address these issues, we propose a new
solution based on using more appropriate
parameters and artificial  intelligence
algorithms to select best candidate nodes and
to make smart decisions about data
transmitting.

Methodology

In this research, an energy consumption
management framework was proposed based
on two parameters battery charge level and
distance of the nodes. This allowed for an
appropriate decision making in regard to the
selection of a node for transmission, taking
into account the distance and the remaining
battery charge of a node. Therefore, the
distance and the battery charge of the nodes
were examined by a fuzzy logic system and
by assigning a number between zero and one
hundred to each node; the best candidate
nodes were identified. In this way, each node
with a higher assigned number was
considered a more suitable candidate for data
transmission. Throughout the entire network,
nodes were selected as agents undertaking the
task of transmitting their own information and
that of their neighboring nodes. The selection
of these agent nodes from among all the
nodes was a fundamental challenge that had
infinitely many solutions. For this purpose,
the Grey Wolf Optimizer algorithm was used
to find the optimal values for the agents.

Results

The issue of selecting multiple agents in a
smart city for the best agent transmission is a
multi-agent problem. By defining various
objectives such as bandwidth, throughput, and
time, it transforms into a multi-objective

problem. By defining the initial values of the
IoT  environment  parameters, several
scenarios, based on changing loT servers and
tasks, were considered and simulated. Finally,
the simulation results of time delay,
bandwidth, and throughput in all scenarios for
the proposed method--against the Imperialist
Competitive  algorithm  and  Genetic
algorithms--showed that in all six scenarios
the time delay for the proposed method had
better values than the two comparative
algorithms.  Also, the throughput and
bandwidth for the proposed method had better
values than the other two algorithms. The
results of the research showed that for the
time delay in scenario 1, the proposed
algorithm has improved by 6.20% compared
to the Imperialist Competitive algorithm and
12.6% compared to Genetic algorithm. Also,
the bandwidth consumption of the proposed
algorithm in scenario 1 improved by 17.65%
compared to the Imperialist Competitive
algorithm and 29.76% compared to Genetic
algorithm. The throughput of the proposed
algorithm in scenario 1 improved by 1.76%
compared to Imperialist ~Competitive
algorithm and 16.86% compared to Genetic
algorithm.

Discussion and Conclusions

This paper indicates that strategic focus on
key smart city dimensions can lead to a
preferable management in energy
consumption domain. The optimal use of
modern technologies, while attending to
environmental indicators, are among the most
critical pathways for progress in this field.
This research demonstrates an analytical and
practical framework for energy consumption
management. By comparing the proposed
method with different parameters, it was
explained that the proposed method’s results
offered better performance for the various
defined scenarios. Thus, by considering
distance and using a multi-agent, multi-
objective system, the remaining battery
charge can provide acceptable results in the
field of energy consumption optimization
especially in  countries with  energy
challenges.
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