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GUEST EDITORIAL

Guest editorial: Electro-mobility for urban traffic and

transportation

1 INTRODUCTION

Electro-Mobility (e-Mobility) represents the concept of utilizing
electric power-train techniques, in-vehicle information, com-
munication techniques and related equipment to enable wise
electric propulsion of vehicles and fleets. It has been recognized
as not only a major innovative field of innovation in the com-
ing decades but also a dominant technology for urban mobility
in the future. Motivated by the need to improve fuel efficiency,
meet emission requirements and satisfy market demands for
lower operational costs, a large number of concrete plans for e-
Mobility have been conducted and great efforts have been made
in many countries.

However, the broad adoption of electric vehicles (including
car and bus) by the public is still a challenging task today, due
to high prices of the batteries and their long charging duration.
More importantly, the seamless incorporation of e-Mobility into
urban transport systems at this time still needs a series of
advanced measures to ensure secure and safe operations of vehi-
cles, rational developments of relevant standards, wise planning
of urban infrastructure etc. Furthermore, it is also necessary to
further analyze the potential effects of e-Mobility on individual
daily mobility behavior, automotive supply chain and the long-
term environmental protection of this technology accurately
in quantification details. This covers a broad interdisciplinary
area of research and development towards the success of the
next generation of mobility solutions. The current Special Issue
is focused on research ideas, articles and experimental studies
related to “Electro-Mobility for Urban Traffic and Transporta-
tion” for Modeling, simulation, analyzing and forecasting for
e-Mobility, and the various aspects of Electro-Mobility in related
applications.

2 PAPERS IN THE SPECIAL ISSUE

In this Special Issue, 13 papers were submitted with five papers
accepted; overall the submissions were of high quality, which
marks the success of this Special Issue.

The five papers that were finally accepted can be divided into
four categories, namely, social investigation, battery power, on-
board information and scheduling control. The first kind of
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paper conducts a social survey. Based on the analysis of the sur-
vey results, it understands the public’s willingness to use electric
vehicles and provides some constructive suggestions. This cate-
gory includes Bosehans et al. The second type of paper provides
a direct solution for the stability of energy power of electric
vehicles by proposing a new model of battery detection and dis-
patching. This paper is by Zhang et al. The third kind of paper
establishes a new model for the problem of vehicular informa-
tion transmission and provides users with a scheme of active
decision-making. This category includes a paper by Kyung et al.
The fourth type of paper provides solutions for optimizing the
allocation of EV related resources (parking lots, charging sta-
tions, roads etc.) by proposing a new scheduling control model.
These papers are of Yang et al. and Zhang et al. The following
is a brief introduction to this dissertation.

Bosehans et al. investigated the willingness of potential users
to use shared electric vehicles provided by electric shared mobil-
ity hubs (eHUBs) as an alternative to commuting or food
shopping trips, therefore providing new evidence on the suit-
ability of eHUBs to be a part of people’s daily routines. The
survey was conducted among the general population in seven
European cities. The survey items included various attitudinal
and socio demographic factors that were used to predict respon-
dents’ willingness to use shared electric modes from eHUBs
using logistic regression. Through the analysis, the factors that
can greatly increase the willingness to use shared travel mode
are found, and other influencing factors such as people’s current
travel behavior and vehicle ownership are discussed.

Zhang et al. proposed a battery voltage fault diagnosis
method. The voltage prediction models based on BP neural net-
work (BPNN) were established, respectively, for four driving
conditions of electric vehicles, and the superiority and stability
of the four well-trained BPNN models were verified. Then, the
voltage anomaly level and threshold of fault diagnosis are deter-
mined according to the difference of driving conditions. The
verification results show that the proposed method can achieve
good voltage prediction and fault diagnosis of electric vehicles
under various working conditions.

Kyung et al. proposed POSCO, an oPportunistic Offloading
Scheme for COntent delivery service in electro-mobility net-
works. POSCO makes a decision on whether to use the vehicle’s
cache VC or edge cache EC for the content delivery service,
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and when the VC is not available, the user determines whether
to choose VC or EC for content download. If VC is chosen,
content downloads are delayed to improve VC utilization, and if
EC is selected, users can download content without any delay or
service interruption. A Markov decision process problem is also
established and solved using a value iteration algorithm. The
evaluation results show that the proposed scheme is superior
to the comparison scheme based on expected reward.

Yang et al. proposed real-time and fixed-time shared parking
spot allocation models based on time window constraints. The
real-time model adopts dynamic response service mechanism
and introduces multi-objective decision weighting method to
construct weighted evaluation function. The 0–1 programming
model of user optimization is established by using branch-
bound algorithm. The fixed-time model adopts the periodic
service mechanism, in which the rejection penalty factor is
introduced to add penalty cost. Then, a 0–1 programming
model with system optimization is constructed, in which genetic
annealing algorithm is used to solve large-scale calculation
problems. The results show that the real-time allocation mode
reflects the advantage of the user optimal allocation mode when
the supply is greater than the demand, and the fixed-time alloca-
tion mode has the advantage of the system resource utilization
efficiency.

Zhang et al. designed the optimal operation cost of e-bus
charging stations based on charging prices and congestion tool.
In the case of electric power and transportation network cou-
pling, a method of e-bus charging station configuration is
proposed. A non-dominated genetic algorithm-II (NSGA-II) is
used to solve the multi-objective optimization problem to max-
imize the captured traffic flow and minimize the infrastructure
investment at the same time. The effectiveness of NSGA-II
method is proved, and the feasibility of the e-bus charging
station allocation method is verified by simulation results.

3 SUMMARY

All the papers selected for this special issue show that the field
of electric vehicle are steadily advancing. Continuous break-
throughs have been made in the fields of power technology,
vehicular communication and intelligent scheduling, and even
interdisciplinary fields, providing inspiration for the seamless
integration of e-Mobility into urban transportation systems in
the future.
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