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Abstract

This paper proposes a new two-layer obstacle avoidance algorithm that al-
lows an unmanned aircraft system to avoid multiple obstacles with minimal
effort. The algorithm includes a global-path optimization that identifies the
number of obstacles resulting from a clustering technique based on obsta-
cle information from an airborne sensor, and specifies a potential threat. A
local-path trajectory optimization employs a model predictive control struc-
ture based on a multi-phase optimal trajectory resulting from approximated
dynamics, vehicle constraints, and the result of the global-path optimization.
Numerical flight simulations are conducted with a conventional one-layer ob-
stacle avoidance algorithm and the two-layer obstacle avoidance algorithm.
The results of the numerical simulation show that the proposed two-layer op-
timal obstacle avoidance algorithm generates more energy-efficient avoidance
trajectories when an unmanned aircraft meets multiple obstacles.

Keywords: obstacle avoidance, optimal trajectory, clustering algorithm,
model predictive control, UAV, path-planning

*Corresponding author
Email addresses: ychoi95@gatech.edu (Youngjun Choi),

hernando. jimenez@asdl.gatech.edu (Hernando Jimenez),
dimitri.mavris@aerospace.gatech.edu (Dimitri N. Mavris)

1Postdoctoral Research Fellow, School of Aerospace Engineering, Georgia Institute of
Technology

2Research Engineer, School of Aerospace Engineering, Georgia Institute of Technology

3S.P. Langley Distinguished Regents Professor, School of Aerospace Engineering, Di-
rector Aerospace Systems Design Laboratory, Georgia Institute of Technology

Preprint submitted to Robotics and Autonomous Systems July 6, 2017




Download English Version:

https://daneshyari.com/en/article/4948651

Download Persian Version:

https://daneshyari.com/article/4948651

Daneshyari.com


https://daneshyari.com/en/article/4948651
https://daneshyari.com/article/4948651
https://daneshyari.com/

