rivers are the center of road/
D air/sea transportation systems,

and they can be either human
beings or artificial beings. Incon-
sistency between human driver be-
havior and artificial driver behavior
willlead to accidents and congestion
in intelligent transportation sys-
tems (ITSs) [1], [2]. To make future
ITSs trustworthy for traffic safety
and acceptable for travel efficiency,
developing industrial ITS applica-
tions based on drivers’ reliable be-
havioral and cognitive intelligence
is essential [3]. However, there are
many challenges to be addressed,
including real-time behavior pre-
diction, reliable decision making,
safe interaction among human and
artificial drivers, and so on.

To tackle these difficulties,
emerging technologies based on ar-
tificial intelligence and the Internet
of Things are becoming increas-
ingly popular in ITS communities
[4], [5]. This special section aims
to provide a platform for research-
ers, engineers, and policymakers
to publish their latest findings and
engineering experiences in devel-
oping and applying novel technol-
ogies to address challenges con-
cerning driver behavior in road/
air/sea I'TSs.
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Special Section Goals

We are interested in contributions

focusing on how we can apply driv-

er behavior-related knowledge and

technologies in the development of

ITSs to improve safety, efficiency,

and stability. In particular, we fo-

cus on the following topics:

m real-time driver behavior detec-
tion, tracking, and prediction

m desired/expected driving be-
havior of artificial drivers

m interaction among human driv-
ers and artificial drivers

m risk assessment of human driv-
ers and artificial drivers

m adaptive and reliable decision
making in various ITS scenarios

® human-machine collaboration

m cooperative driving among hu-
man drivers and artificial drivers

m traffic forecasting and manage-
ment based on driver hehavior

m driver behavior regulation
strategies.

Special Section Summary

We received 28 submissions for
this special section. After several
rounds of rigorous reviews and re-
visions, we decided to publish four
of them. The selected contribu-
tions, which represent the state of
the artin the field, will be of great
interest ITS communities. Brief
summaries of the contributions
are provided in the following.
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Driver anger is a significant
challenge to safety in transporta-
tion systems, and its mitigation is
essential for safety improvement.
However, how the human-ma-
chine interface should be designed
for this is still not clear. Li et al.
propose an architecture for driver
anger detection and regulation to
help ease negative emotional ef-
fects in “Visual-Attribute-Based
Emotion Regulation of Angry Driv-
ing Behaviors” [6]. They investi-
gate the anger regulation quality
of different visual presentation at-
tributes, including colors, symbols,
and expressions from drivers’ sub-
jective experience, behavior, and
physiology. Their study provides
evidence for design strategies in
human-machine interaction to
regulate driver anger.

Drivers’ inappropriate and ag-
gressive behavior leads to in-
creased risk, especially in sudden
and emergency scenarios (e.g., when
another vehicle cuts them off),
challenging safety in transporta-
tion systems. “Discretionary Cut-
In Driving Behavior Risk Assess-
ment Based on Naturalistic Driving
Data,” by Gao et al. [7], proposes a
risk assessment method based on
a decision tree and support vector
machine to identify driving risks in
cut-in scenarios. To build a reliable
database for model training and
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Inconsistency between human driver behavior and artificial driver
behavior will lead to accidents and congestion in intelligent

transportation systems.

testing, wavelet transform technolo-
gies are employed to filter naturalisti-
cally collected driving data by incor-
porating the k-means approach. This
can refine the high-risk profile to help
improve the design of driving strate-
gies for safety in ITSs.

Based on assessed risk, driving
decisions can be further inferred to
avoid collisions. To this end, Zhang
et al. propose an automated braking
decision and control framework to
intelligently avoid vehicle-pedestri-
an collisions in “Automated Braking
Decision and Control for Pedestrian
Collision Avoidance Based on Risk
Assessment” [8]. The proposed frame-
work contains three parts: pedestrian
collision risk assessment (CRA), auto-
mated braking decision making, and
automated braking control. First, pe-
destrians with the highest risk levels
are selected as the most dangerous
collision objects from target sets. Sec-
ond, fuzzy theory is used to develop an
automated braking decision strategy
based on road adhesion conditions,
vehicle lateral stability, and driver in-
tention constraints. Third, an inertial
hysteresis braking response model is
built based on real vehicle braking ex-
perimental data.

Most of the studies in ITS-related
communities are for road transporta-
tion systems. To analyze drivers’ be-
havioral characteristics in sea trans-
portation, Wu et al. investigate sailors’
navigation patterns for maritime colli-
sion avoidance in “Navigating Patterns
Analysis for Onboard Guidance Sup-
port in Crossing Collision-Avoidance
Operations” [9]. A navigating pattern
(conservative, moderate, or aggres-
sive) is identified with respect to a CRA
by interpreting data collected from
GPS and automatic identification sys-
tems. The CRA is realized following
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the collision risk modeling concept of
the closest point of approach. Then, a
human-centered onboard guidance
support system is developed according
to the identified navigating pattern to
facilitate decisions for collision avoid-
ance. This is the first approach to put
navigating patterns into potential in-
dustrial applications in sea transporta-
tion systems.
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