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Brief Abstract of
Research Project

Connected and autonomous vehicles (CAVs) have the potential to
significantly improve traffic safety and mobility through platoon formation
whereby vehicles follow one another closely. Such platoons can also reduce
energy consumption of individual CAVs by reducing air drag. While
control mechanisms have been previously proposed to control vehicles in a
platoon, for example, through adaptive cruise control, they mainly focus on
seeking a better situation for an individual vehicle by controlling its driving
behavior. This study focuses on CAV-based control mechanisms to
holistically determine the acceleration/deceleration rate of each CAV in a
platoon to maximize platoon performance. It designs a cooperative control
mechanism for a CAV platoon under realistic vehicle-to-vehicle (V2V)
communication environments. Thereby, CAVs can leverage information
from other CAVs through V2V communication to collaborate under a joint
objective such as systematically optimizing platoon performance while
incorporating consensus (for example, to maintain certain inter-vehicle time
headway). The impact of information delay and topology of information
that is exchanged among vehicles on platoon dynamics will be analyzed.
The optimal time headway and platoon size to maximize fuel efficiency of
the CAVs in the platoon will be determined.
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Describe
Implementation
of Research
Outcomes (or
why not
implemented)

This project investigated the cooperative control mechanism for CAV
platoon factoring communication and computational issues, from the
following aspects:
•

Developed a novel CACC strategy, which explicitly factors IFT
dynamics and leverages it to enhance the platoon performance in
an unreliable V2V communication context for a pure CAV
platoon.

•

Introduced the CACC-SOIFT framework for CAV platoons in the
dynamic IFT environment, which arises from V2V communication
failures.

•

Proposed two deployable strategies, i.e., the DMPC approach and
the DMPC-FOA approach, to address the control delay issue of the
idealized MPC strategy for CAV platooning.

Impacts/Benefits
of
Implementation
(actual, not
anticipated)

To the best of our knowledge, the CACC control strategies factoring
IFT dynamics are the first attempt in the domain. Further, it is the
first study to perform rigorous mathematical modeling of the problem
to theoretically illustrate properties. This project demonstrates how to
leverage IFT dynamics to proactively reduce V2V communication
failures while ensuring realism in terms of factoring the ambient
traffic conditions. Insights from this project bring significant impacts
in transferring theoretical CACC control strategies into practices.
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