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Guest Editorial
Special Issue on Smart City-Networks

IN RECENT years, there has been a growing interest in
sustainable and smart cities. Increasingly, cities need more

efficient water, transportation, and energy systems to address
various challenges, including a growing population, environ-
mental and economic sustainability, and resiliency to natural
disasters and unpredictable events. Advanced technologies for
data collection, information processing, and decision-making
are being developed, accompanied by advances in technologies
for mitigating greenhouse gas emissions reduction such as re-
newables, electric vehicles (EVs), space heating, and industrial
processes; altogether, these form the foundation for smart city
networks and provide the focus for this special issue.

Typical examples of smart city networks are electrical distri-
bution grids characterized by different nodes and/or clusters of
microgrids, and transportation networks in which links represent
roads and nodes represent crossings. Often, these networks are
interconnected and interacting, examples of which are charging
stations for EVs that couple power and transportation networks.
District heating and electricity networks are often coupled, as
are water distribution and district heating. In most of these net-
works, a common theme is an increasing shift toward solutions
consisting of automation, digitalization, and networking through
the Internet of Things (IoT), thereby underscoring the need for
developing tools for collecting, monitoring, and processing large
amounts of data, analyzing and synthesizing real-time control
algorithms, and carrying out studies that are scalable and are
capable of handling emergencies.

This special issue describes several new advances in the study
of smart city networks, both from an application and method-
ological point of view. Most papers include a real case study to
illustrate the impact on a city network. From an application point
of view, the articles included are mostly related to transportation
and energy networks, often integrated with information and
communication technologies (ICT) networks and/or coupled
through EVs. The following topics span transportation networks:

1) traffic networks with platoons of vehicles;
2) estimation of demands in transportation networks;
3) car-sharing systems;
4) smart parking lots;
5) optimal routing of vehicles.

Power and energy networks are represented by the following
topics:

1) management of EVs within an electrical network;
2) security assessment of power systems;
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3) optimal management of energy communities and sustain-
able districts with coupled electrical and thermal (district
heating) networks;

4) optimal management of smart grids and microgrids;
5) optimal control of power supply facilities;
6) urban smart lighting.

Examples of ICT networks that are considered in the above
applications span blockchain technology, platforms for manage-
ment of city networks, and alleviation mechanisms for address-
ing congestion in urban roads by active and strategic manage-
ment of messages to entice drivers to take socially beneficial
routes.

From a methodological point of view, the articles propose,
for the most part, decentralized, distributed, and hierarchical
architectures. The following is a sample of approaches proposed
in these articles:

1) a novel form of continuous-time primal–dual gradient
dynamics and a real-time control method for the charging
coordination of EVs in smart city networks;

2) a bilevel optimization problem transformed into a
Quadratic Constraint Quadratic Program and solved
through a feasible direction algorithm;

3) a new distributed optimization algorithm for integrated
smart city networks, which ensures privacy of information
exchange is characterized by a fast solution based on the
Nesterov’s algorithm;

4) a novel noncooperative control mechanism for optimally
regulating the operation of power distribution networks
(DNs) equipped with traditional loads, distributed gener-
ation, and active users;

5) a feedback control approach for solving optimal power
flow problems in power DNs based on a projected gradient
scheme, where the cost is given by the sum of functions
of local power injections;

6) a two-stage distributed control strategy;
7) a multiagent deep reinforcement learning combined with

a quantum machine learning approach to lead to a coop-
erative control strategy for smart grids and microgrids;

8) distributed state estimation for power systems together
with a blockchain-based communication platform.

We would like to take this opportunity to thank all of the
authors for their submissions and contributions. We would also
like to thank many individuals who helped review the papers in
a timely and professional manner and provided many excellent
suggestions. The Editorial Assistant, Arij Barakat, provided
valuable assistance. Last, but not least, we are grateful to the
Editor-in-Chief, Jeff Shamma, for providing us with this great
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opportunity to put together this special issue and for his help in
the final evaluation of papers.
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