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Guest Editorial
Introduction to the Special Section on Fog/Edge
Computing for Autonomous and Connected Cars

W ITH advances in wireless communications, machine
learning, and sensing technologies, autonomous and

connected cars are becoming a reality. Many potential applica-
tions (e.g., augmented reality for information providing through
a heads-up display and accident avoidance in autopilot) require
significant computing power to process data generated by ve-
hicle sensors for near-real-time responses. Upgrading on-board
computers is one option at relatively high cost. Another solution
is cloud computing, where the traditional centralized approach
suffers from long latency and unstable connections in a vehicu-
lar environment and may congest network backhaul with a large
amount of data.

Recently, fog computing (a.k.a. “edge computing”), an
evolved architecture that migrates computing from the cloud
to the edge of networks, has emerged for next-generation (5G)
communication networks. Fog/edge computing can be a more
suitable solution for enhancing computational capabilities
in vehicular networks via moving the intelligence closer to
vehicles. Processing can be done at road-sided units, wireless
access points/base stations at the network edge, or even in other
vehicles.

This goal of this special section is to publish the latest research
findings in addressing key technical challenges on fog/edge
computing for autonomous and connected cars. After a rigor-
ous review process, we selected seven high-quality papers for
publication, and the research topics discussed in the papers can
be roughly categorized into three directions: “AI based resource
allocation”, “network economics”, and “traffic prediction”.

In the papers entitled “Adaptive Learning-Based Task
Offloading for Vehicular Edge Computing Systems” by Sun
et al. and “Smart Network Slicing for Vehicular Fog-RANs”,
by Xiong et al. the techniques of adaptive learning and Monte
Carlo tree search are proposed to address the issues of task of-
floading and network slicing for resource allocation and quality-
of-services (QoS) in vehicular fog/edge computing networks.

The edge-caching problem is investigated in the pa-
pers entitled “Twin-Timescale Artificial Intelligence Aided
Mobility-Aware Edge Caching and Computing in Vehicular Net-
works” by Le et al. and “A Mobility-Aware Vehicular Caching
Scheme in Content Centric Networks: Model and Optimization”
by Zhang et al. The authors respectively adopt reinforcement
learning and Lyapunov optimization to develop mobility-aware
solutions for efficiently caching timely data for connected cars.
In addition, there are two papers addressing network economics
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for vehicular edge/fog networking. In the paper entitled “Com-
putation Resource Allocation and Task Assignment Optimiza-
tion in Vehicular Fog Computing: A Contract-Matching Ap-
proach”, Zhou et al. address the challenges on incentive design
and task assignment for vehicular fog computing, and propose a
solution from a contract-matching integration perspective. In the
paper entitled “Parking Reservation Auction for Parked Vehicle
Assistance in Vehicular Fog Computing”, Zhang et al. develop
a smart parked-vehicle-assistance system, and propose an effi-
cient auction approach for parking reservation by exploiting the
fog capability of parked vehicles.

Finally, in the paper entitled “Short-Term Traffic Prediction
for Edge Computing-Enhanced Autonomous and Connected
Cars”, Yang et al. develop a semiparametric model to achieve
accurate road traffic prediction by a neural network approach,
which can be easily implemented in mobile edge computing
servers.

We would like to thank all the authors who submitted a pa-
per to this special section, and all the reviewers who generously
offered their expertise and time to provide constructive com-
ments that help to significantly improve the technical and pre-
sentation quality of this special section. Assistance from the ed-
itorial staff of the IEEE TRANSACTIONS ON VEHICULAR TECH-
NOLOGY is also appreciated. Our special thanks go to Dr. Nei
Kato (Editor-in-Chief) for his valuable advice and great support
throughout the preparation of this special section.
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