Proceedings of the Annual General Donald R. Keith Memorial Conference
West Point, New York, USA

May 4, 2017

A Regional Conference of the Society for Industrial and Systems Engineering

Design of a Drone Light Show Production System

Alexander Lanteigne, Elias Kibru, Sabreena Azam, and Suliman Al Shamary

George Mason University

Corresponding author's Email: alantei2@gmu.edu

Author Note: Alexander, Elias, Sabreena and Suliman are all Senior Systems Engineering students at George Mason
University. This project was sponsored by the Center for Air Transportation Systems Research at George mason University
(Dr. Lance Sherry)

Abstract: A Drone Light Show (DLS) is visual entertainment in which multiple autonomous drones form complicated flight
patterns. As drones become smaller and more efficient due to technology advances, a DLS can replace fireworks for cheaper
and reduced risks. This paper describes the design of a control system to create drone trajectories using a “Lead-Follow” Control
System in a Cartesian coordinate. The simulation was created through a Matlab subprogram called Simulink and studies the
trajectory behavior of the two drones with optimal Proportional, Integral and Derivative (PID) control gains to determine the
separation between the drones. Based on the optimal separation, risks of fatality, injury and property damage are assessed. With
a proportional gain of 6, derivative gain of 0.3, and a 0.1 integral gain, separation distances of 10 ft., in the X and Y axes and
a 0 ft. separation in the z axis, a 5% error margin was achieved.
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