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Abstract: Energy management of the public area is an essential problem in the
environment of smart cities because of the reality that constructions are the main
energy clients, particularly public sector structures like information, medical,
establishments, and other community institutes which have a massive usage
frequency. So, there is a need to manage energy for smart cities. Smart cities
utilize Information and Communication Technology (ICT) to enhance
operational productivity, share data with the people, and deliver a superior value
of government assistance and civilian welfare. This paper develops an intelligent
process for energy management of the public area as a significant portion of the
smart city idea. For this purpose, Machine Learning (ML) is a sub-type of
Artificial Intelligence (Al) and is extensively utilized in many areas such as
image recognition, medical analysis, numerical arbitrage, and prognostic
analytics. ML-based systems show state-of-the-art performance in predictive
analytics. This proposed model achieves more than an accuracy of 96% in
energy consumption by using the Support Vector Machine (SVM) algorithm as
compared to Stochastic Gradient Boosting (GBM) algorithm.
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Introduction:

The European Parliament and Council's directives, especially Directives 2012/27/EU and
2010/31/EU, declare in the building sector, which is growing, accounts for 40% of all energy
consumption in the European Union, emphasizing the significance of energy management in buildings.
Therefore, the directive establishes a target of a 20% reduction in energy consumption and an increase in
natural resources in the European Union by 2020 and calls for activities that will make power resources
feasible and affordable. In order to increase energy efficiency, several national action plans have been
implemented. Croatia is one of the ten EU nations with the highest energy intensity. The Croatian energy
management information system (EMIS), which is the country's primary information system for operating
energy, was established by the government (EMIS). The system collects information on all public
building managers, and local and federal governments, as well as information on the physical and
energetic characteristics of public buildings, as well as information on energy utilization, and CO2
emissions. Similar circumstances exist in other EU nations, though many of these processes use the
conventional statistical process and less intelligent models depending on ML and Big Data (BD)
frameworks, which allow for the managing of an enormous quantity of information. In order to help
public sector decision-makers, it is necessary to develop intelligent systems that can extract features and
make predictions (Zeki¢-Susac et al., 2021).

Smart cities use skills and information to enhance sustainability, financial growth, and the
excellence of life for metropolitan residents. Clean technologies inevitably support the growth of smart
cities in all areas, including energy, shipping, and health. The concept of a "smart city" is expansive and is
being developed with specifications. The definition of a smart city and the regulation of how smart cities
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operate are both aided by standards. In order to advance society, smart cities must be formally
acknowledged by authorities and organizations on a national and international scale (Lai et al., 2020).

Many researchers mention the framework of smart construction information systems. A cutting-
edge loT-related process for smart power management in construction was proposed by one of them. This
study makes use of earlier research and recommends a customized model that aims at forecast analytics
and may be applied to the concept of smart buildings. This paper intends at bridging the gap by presenting
a framework of an intelligent energy management system that is particularly tailored for the public sector
and may help speculation judgments in the public sector at both the community and national levels
(Bhandare et al., 2016).

It also makes use of the 10T's data collection facilitation capabilities as well as BD managing and
storage capabilities (Astill et al., 2020). ANN, SVM, and recursive segmentation techniques like CART,
CTREE, RF, and gradient boosted trees were the most popular machine learning (ML) techniques for
building predictive models (GBT). The models were evaluated using actual information from the EMIS,
and the best results were incorporated into the architecture of an ML-based data method that may be
employed in the public sector.

Literature Review:

Multiple scholars have previously worked on energy management of the public sector towards
smart cities and developed many intelligent systems with the help of ML technigques. Some of their works
are highlighted in this section.

The authors of this study emphasize that a smart city is an effective urban hub that manages its
resources in such a way as to give its residents a high quality of life. They outline some of the information
systems that are currently available on the market with the goal of managing and optimizing energy
utilization in constructions and claim that these devices are primarily employed by energy/facility
executives and experts who made decisions about reconstructions (Hashem et al., 2016).

According to this study's authors, "smart cities" are urban areas that have been designed to make
use of a range of cutting-edge technologies, such as software, wireless sensors, smart meters, smart cars,
smartphones, mobile networks, and data storage technologies (Peng et al., 2017).

The authors claim that the idea of "smart cities" is an urban planning strategy that combines
various ICT management tools. These definitions stress how important it is for an integrated IS to
perform a key function in intelligent cities by offering cutting-edge services for a smart transportation
process, building management, power and environment checking, security, public safety, and e-commerce
(Atutxa et al., 2019).

In this research, the scholars claim that rather than anticipating technology to bring about alter on
its own, smart cities should concentrate on how it may act as an enabler to better the lives of residents.
The most advantageous solutions are probably those that use 1S-based technologies to empower people
(Schaffers et al., 2012).

For enabling a smart city environment, the scholars in (Biswas and Muthukkumarasamy, 2017)
suggested a blockchain-based security framework. Communication is regarded as the foundation for any
smart city's viability. The authors' main concept was to use blockchain technology to deliver reliable
communication.

The authors of this study emphasize how ICT technology serves as the backbone for delivering
all the services necessary to connect the sharing entities in the intelligent city network. Under security
protocols, this also includes network technologies, verification, permission processes, and access
licenses(Bifulco et al., 2016).
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According to the authors, advanced sensing, translation, and data transmission are made possible
by wireless sensor networks (WSNs), which makes them a crucial part of a smart city structure.
Additionally, they are vigorously utilized in a smart city's decision-making processes for many different
applications, including location sensors, temperature control, and traffic management (Wu et al., 2016).
Most of the approaches have been used while employing and constructing several smart as well as
intelligent frameworks like machine learning approaches(Ali et al., 2021, 2022; Ali Raza et al., 2022; Asif
etal., 2021; Aslam et al., 2021; Chayal and Patel, 2021; Dekhil et al., 2019; Fatima et al., 2020; Ghazal et
al., 2022b; Khan et al., 2021; Muneer and Rasool, 2022; Saleem et al., 2022; T. Mohamed et al., n.d.),
Fuzzy Inference systems (Abbas et al., 2019; Areej Fatima 1 and Adnan Khan 1, Sagheer Abbas 1, 2019;
Asadullah et al., 2020; Aslam et al., n.d.; Gollapalli et al., 2022; Hussain et al., 2020; Ihnaini et al., 2021;
T. A. Khan et al., 2020; Saleem et al., 2019), Particle Swarm Optimization (PSO) (Igbal et al., 2019;
Kurdi et al., 2022), Fusion based approaches(Gai et al., 2020; Ma et al., 2020; Muneer and Raza, 2022;
Sharma et al., 2021; Tabassum et al., 2021; Taher M. Ghazal, n.d.) ,cloud computing (Bukhari et al., 2022;
Dr. Adnan Khan and Sagheer Abbas, 2018; W. A. Khan et al., 2020; Khan, 2022; Naseer, 2022; Siddiqui
et al., 2021; Ubaid et al., 2022), transfer learning(Abbas et al., 2020; Ghazal et al., 2022a), Block chain
technique(Abbas et al., 2021; Rehman et al., 2022) and MapReduce(Asif et al., 2021) which might be
beneficial in developing evolving alternatives for the arising difficulties of creating smart cloud-based
able to monitor management systems.

PROPOSED METHODOLOGY

Energy management is associated with the development, monitoring, and handling of energy-
related methods to protect energy sources and energy price investments and preserve the environment.
The requirement for electrical power is growing day by day because of its excessive usage in businesses
and the domestic sector to achieve daily life goals efficiently. Financial, community and electoral
wavering also impact the electricity marketplace. A complete intelligent energy management system is
required for delivering overall energy proficiency with respect to improved power generation elasticity,
enhanced renewable production systems, increased energy utilization, and improved solidity. In this study
work, an intelligent energy management system is being suggested to forecast energy management in
public sectors in real time. The proposed energy management model is shown in figure 1.
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Figure 1: Proposed model

Figure 1 is describing that the proposed model is divided into three steps, wherein the first step
energy-related information extraction is the system of gathering or regaining dissimilar types of
information from a diversity of digital energy devices, many of which may be poorly organized or
completely unstructured. After the extraction of data, the data is forwarded for preparation, which is the
method of collecting, fusing, structuring, and managing data so it may be employed in analytics and
information visualization functions. The prepared data is then sent for feature engineering. Feature
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engineering is the method of choosing, influencing, and renovating raw information into features that may
be employed in supervised learning. In order to do ML work well on novel tasks, it may be essential to
create and train to improve features. After the feature engineering, the data is sent for the modeling where
machine learning algorithms may be applied for predicting the lung cancer in the patient based on the
given set of parameters. After modeling the data, the data proceeded for containerization. A
containerization is a standard part of software that sets up code and all its needs, so the application runs
vastly and consistently from one computing atmosphere to another. After containerization, it is checked
whether the lung cancer disease is found in the patient or not. In the condition of yes, the message will be
displayed that energy management is found. Whereas in the condition of No, the process will be retrained,
and so on.

LIMITATIONS AND FUTURE DIRECTIONS

A complete intelligent energy system intends at supporting overall energy proficiency with concern
to the following: improved power production flexibility, improved renewable generation processes,
improved energy consumption, reduced CO2 emission, improved steadiness, and reduced energy price.
Today, it is an essential need for an intelligent model that predicts energy efficiently. Several
traditional systems are used for this purpose, but some limitation still exists. Therefore, in this study, an
intelligent model is developed for energy management in smart cities by employing machine learning
that predicts energy efficiently. In (Ullah et al., 2020) , the authors achieve an accuracy of 96% by
using Stochastic Gradient Boosting (GBM) algorithm. The proposed model achieves more accuracy as
compared to Stochastic Gradient Boosting (GBM) algorithm with the help of the Support Vector
Machine (SVM) algorithm. In the future, this proposed model may achieve better accuracy in power
grid stations.
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