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New Advances on Formation Control of Autonomous Vehicles

The basic problem addressed by distributed formation control is to steer multiple autonomous vehicles to form desired
geometric patterns and, in the meantime, achieve desired collective swarming behaviors in a distributed manner. Such a
problem is extremely challenging to analyze if practical constraints such as complex agent dynamics, motion constraints,
and imperfect measurements are incorporated. The problem of formation control has been studied for two decades. The
approaches proposed in the early stage such as behavior-based ones can handle complex formation tasks, but are not
able to guarantee system convergence. Ever since the successful application of the consensus theory in formation control,
tremendous research efforts have been devoted to developing convergence-guaranteed formation control approaches. Very
recently, many new methods have been proposed to push the boundary of formation control technologies towards practical
applications on autonomous vehicles.

Topics

This special issue aims to bring together the most recent advances in formation control. The topics of this special issue
include but are not limited to

• Formation control using new design methods such as complex Laplacian, stress matrix, barycentric coordinate, and
rigidity theories (distance-, bearing-, angle-, or mixed rigidity theories).

• Formation control considering practical constraints such as nonholonomic motion constraints, obstacle and inter-vehicle
collision avoidance, velocity saturation constraints, and nonzero velocity constraints.

• Formation control using imperfect measurements such as bearing, range, or angle measurements.

• Formation maneuver control to achieve various collective behaviors such as translational, rotational, and scaling motions.

• Formation control of real autonomous vehicles such as underwater, surface, ground, aerial, and space vehicles.

Important Dates

• Paper submission due: September 1, 2018
• First round review due: November 1, 2018
• Revision due: December 1, 2018
• Final acceptance: January 1, 2019
• Publication date: 2019

Paper Submission

Manuscripts should be submitted through the online system
http://www.worldscientific.com/us/, where you can al-
so find the submission guidelines. When submitting your
manuscript, please select the Special Issue of “New Ad-
vances on Formation Control of Autonomous Vehicles”. The
manuscript must not have been published by or have been
submitted for possible publication to other journals. The on-
line version of the Call for Papers can be found at https://
www.worldscientific.com/page/us/callforpapers01.

Journal Information

Unmanned Systems is a World Scientific journal established
in 2013 by Prof. Ben M. Chen, Prof. Lihua Xie, and Prof. Siva
S. Banda. This journal aims to cover all subjects related to
the development of automatic machine systems. Unmanned
Systems is indexed by Scopus and Emerging Sources Cita-
tion (ESCI).
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