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1. Introduction

Electrification plays a key role in decarbonizing energy consumption for various
sectors, including transportation, heating, and cooling. There are several essential in-
frastructures for a smart city, including smart grids and transportation networks. These
infrastructures are the complementary solutions to successfully developing novel services,
with enhanced energy efficiency and energy security.

Five papers are published in this Special Issue that cover various key areas expanding
the state-of-the-art in smart cities’ electrification, including transportation, healthcare, and
advanced closed-circuit televisions for smart city surveillance.

2. Publications in the Special Issue

With regard to transport electrification in smart cities, Gao et al. [1] proposed an
improved multi-exposure image fusion method for intelligent transportation systems. In
addition, a novel multi-exposure image dataset for traffic signs, TrafficSign, is presented
to verify the proposed method. In the intelligent transportation system, as a type of
important road information, traffic signs are fused by this method to obtain a fused image
with moderate brightness and intact information. By estimating the degree of retention
of different features in the source image, the fusion results have adaptive characteristics
similar to that of the source image. Considering the factors of weather and environmental
noise, the source image is preprocessed by bilateral filtering and a dehazing algorithm.
In addition, the authors used adaptive optimization to improve the quality of the fusion
model’s output image. The qualitative and quantitative experiments on the new dataset
show that the multi-exposure image fusion algorithm proposed in this paper is effective
and practical in the intelligent transportation systems.

In another work of this Special Issue, Mansfield et al. [2] claimed that achieving carbon-
neutral transportation is the ultimate goal of the ongoing joint efforts of governments, policy
makers, and the transportation research community. The electrification of smart cities is a
very important step towards the above objective; therefore, accelerating the adoption and
widening the use of electric vehicles are required. However, to achieve the full potential
of electric vehicles, ground-breaking detour computation and charging station selection
schemes are needed. Hence, Mansfield et al. [2] developed a new scheme that finds the
most suitable detour/route for electric vehicles whenever an unexpected event occurs on
the road. This scheme is based on A* and uses an original, Simple Additive Weighting
(SAW)-based charging station selection method. The performance evaluation carried out
using the open-source traffic simulation platform SUMO under a grid map, as well as a
real road network map, highlighted that our scheme ensured that more than 99% of electric
vehicles will reach their destination within a reasonable time, even if a battery recharge
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is needed. This is a significant improvement compared to the baseline scheme that uses
A* only.

Huang et al. [3] presented a novel blockchain-based energy-trading mechanism for
electric vehicles consisting of day-ahead and real-time markets. In the day-ahead market,
electric vehicle users submit their bidding price to participate in the double auction mecha-
nism. Subsequently, the smart match mechanism will be conducted by the charging system
operator to meet both personal interests and social benefits. After clearing the trading
result, the charging system operator uploads the trading contract made in the day-ahead
market to the blockchain. In the real-time market, the charging system operator checks the
trading status and submits the updated trading results to the blockchain. This mechanism
encourages participants in the double auction to pursue higher interests, in addition to
rationally utilize the energy unmatched in the auction and to achieve improvements in
social welfare. Case studies are used to demonstrate the effectiveness of the proposed
model. For buyers and sellers who successfully participate in the day-ahead market, the
total profit increase is 22.79% and 53.54%, respectively, as compared to profits without
energy trading. With the consideration of social welfare in the smart match mechanism, the
peak load reduces from 182 kW to 146.5 kW, which is a 19.5% improvement.

Examining the topic of smart healthcare with regard to electrification, Taha et al. [4]
presented a new methodology to identify potential energy waste and negative energy usage
behavior in an NHS hospital. The work presents an analysis of electricity consumption vs.
occupancy during minimal consumption periods (i.e., bank holidays and weekends), and
it presents a log of any equipment left switched on outside of working hours in order to
highlight the level of energy-conscious behavior. The results revealed that the proposed
technique is not only able to identify negative energy usage behavior amongst the hospital
staff but helps identify areas where immediate energy savings can be made, with potential
savings of more than GBP 30,000 if action is taken.

The final article to be presented is with regard to advanced closed-circuit televisions for
smart city surveillance. Wang, Teng, and An [5] claimed that with the help of deep neural
networks, video super-resolution has made a huge breakthrough. However, these deep-
learning-based methods are rarely used in specific situations. In addition, training sets may
not be suitable because many methods only assume that under ideal circumstances, low-
resolution datasets are downgraded from high-resolution datasets in a fixed manner. Hence,
Wang, Teng, and An [5] proposed a model based on Generative Adversarial Network and
edge enhancement to perform super-resolution reconstruction for low-resolution and blurry
videos, such as closed-circuit television footage. The adversarial loss allows discriminators
to be trained to distinguish between super-resolution frames and ground truth frames,
which is helpful to produce realistic and highly detailed results. The edge enhancement
function uses the Laplacian edge module to perform edge enhancement on the intermediate
result, which helps to further improve the final results. In addition, we add the perceptual
loss to the loss function to obtain a higher visual experience. At the same time, we also
tried training the network on different datasets. A large number of experiments show that
our method has advantages in the Vid4 dataset and other low-resolution videos.
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