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

April 29, 2021

A Regional Conference of the Society for Industrial and Systems Engineering

Design of a Vertiport Traffic Flow Management System

Furat Allawi, Parul Chhabra, Betelhem Kebede, Toavina Ratolojanahary, and Lance Sherry

George Mason University
Systems Engineering and Operations Research Department
Fairfax, VA

Corresponding author’s Email: tratoloj@gmu.edu

Author Note: Furat Allawi, Parul Chhabra, Betelhem Kebede, and Toavina Ratolojanahary are students in the Systems
Engineering and Operations Research Department at George Mason University. Their advisor is Professor Lance Sherry.

Abstract: Urban Air Mobility (UAM) is a concept that uses urban skies to transport commuters in the city. The FAA Concept
of Operations for UAM does not address traffic management at a Vertiport. The Vertiport Traffic Flow Management System
(VTFEMS) is proposed to autonomously manage traffic flow at Vertiports. The VTFMS collects the status and intentions of all
vehicles at the Vertiport, evaluates the situation, and determines instructions for each vehicle. The VTFMS handles normal,
non-normal (e.g. delayed taxi), and emergency (e.g. low battery) situations. An agent-based simulation in NetLogo was
developed to model the performance of the VTFMS, measured by (i) collision risk, (ii) throughput, (iii) equity, (iv) number of
messages, and (v) vehicle waiting time. The simulation indicates the performance of a Vertiport without the VTFMS results in
a mean total waiting time of 17.41 minutes (c = 5.66), average number of messages per hour of 25.92 (¢ = 1.40) and minimum
proportional equity of 0.97 (c = 0.106). Implementation of the VTFMS resulted in the mean total waiting time to 11.39 (¢ =
4.12), average number of messages per hour of 12.24 (¢ = 0.68), and minimum proportional equity of 0.99(c = 0.07).

Keywords: Urban Air Mobility, Vertiport, Traffic Management, Agent-Based Simulation

ISBN: 97819384962-0-2 230





