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THE ROLE OF UNMANNED AIRCRAFT SYSTEMS (UAS)
IN DISASTER RESPONSE AND RECOVERY EFFORTS:
HISTORICAL, CURRENT, AND FUTURE

Dennis Vincenzi’, David C. Isont, Brent A. Terwilliger#

A wide range of legislation has been proposed or put into place that restricts the use of
unmanned systems. These actions by legislators and regulators will stifle the growth of this
technology and the associated surrounding industry. The largest obstacle to the
proliferation of UAS in the U.S. is the FAA. The FAA has designated the location of six
test sites that are anticipated to allow for less restrictive and formative research to assess
the technologies that the FAA has claimed need to exist in order to integrate UAS into the
NAS. Further complicating the adoption of UAS for beneficent causes is the plethora of
local and state legislation and regulation. Whilst many state restrictions do have built-in
caveats to potentially allow for disaster support utilizing UAS, not all are so explicit. All
of these actions make the adoption of UAS in disaster areas more complex and may sway
associated agencies away from purchasing UAS for these uses in the future. This research
outlines historical uses of UAS to provide basis for the adoption in disaster relief. Examples
of past use of unmanned systems in exigent event response are provided including post-
hurricane rescue, wild fire monitoring, and landslide disaster relief. An example of missed
opportunities with UAS, the Boston Marathon bombing is also outlined. Current UAS
usage in first response is explained including types of platforms and sensors that show
prolmise in such operations. Future considerations for UAS adoption in disaster efforts are
outlined.

BACKGROUND

The presence of unmanned vehicles conjures up images of combat capable killer drones
armed with a variety of missiles whose sole purpose is to kill and destroy. In reality, most of the
technology developed for unmanned aircraft is designed for intelligence, surveillance and
reconnaissance (ISR), and this technology can be easily adapted and applied toward peacetime uses
that benefit civilian populations. The major delays in the implementation of unmanned aircraft
systems within the United States has been on the regulation side of the house with concerns
revolving around safety, integration into the National Airspace System (NAS), and privacy issues.
The development and degree of sophistication of technology related to unmanned aircraft systems
(UAS) has been unparalleled in the past decade, and the realization of potential beneficial uses of
these systems has grown at a phenomenal rate.

The introduction of any new technology or procedure into the NAS requires a
comprehensive safety analysis before the FAA can allow the change. This is understandable since
the mission of the FAA is to regulate and oversee all aspects of American civil aviation, and has
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@ Objective I: GCS Guidelines Development

+ Radio Technical Commission for Aeronautics (RTCA) Special Committee 228:
Minimum Operational Performance Standards (MOPS) for Unmanned Aircraft
System for Detect and Avoid (DAA) and Command and Control (C2)

* HSlis currently leading the Human-Machine Interface (HMI) requirements for
the DAA and C2 working groups of the MOPS

* Potential HMI MOPS Requirements, Recommendations or Impacts will address:

0 Displays
= minimum information
* advanced decision aiding/pilot guidance
* monitoring and control of C2 links
0 Self Separation and Collision Avoidance Alerting
0 Control interfaces
= Levels of automation
» Effect on pilot performance, C2 links
0 Visual (i.e., camera/out-the-window) information requirements by phase of flight

Phase | MOPS due july 2016

* General GCS Requirements

0 Will include those requirements not covered within the DAA and C2 sections of the
SC-228 MOPS

0 To be published as a NASA report

@ Objective II: Prototype Development

* The Vigilant Spirit Control Station (VSCS) will serve as the prototype GCS for the

UAS Integration into the NAS Project
0 Robust, flexible interface
0 Multi-UAS control with VSCS has been tested in simulation and flight by AFRL
0 STANAG 4586 Compliant

+ Current UAS in the NAS version includes:
0 Single UAS control

0 NAS-compatible database (low- and high- altitude charts with navigational
aids/"fixes")
0 Integrated traffic display

Vigitant Spirit Control Station (AFRL/RH). Distribution A: Approved for public release, aiSlﬂbUllOn unhmited. 88ABW Cleared 3/18/2013 88ABW-2013-1303
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