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Autonomous Crash Management to a Safe and Clear Ditch Site
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> Health Monitor Interface

Processes inputs from onboard systems and compares
to internal knowledge of expected states

Triggers ENGAGE when anomalous
> Landing Site Selection

Selects “best ditch site” based on current location and
vehicle state and a database of known possible options

Nav/Route Optimizer

Packages selected ditch site location info into a route to
send to vehicle autopilot

Landing Site Verifier

Interface to camera vision to communicate where to
look and receive input if selected site is not clear

> Adaptive Controls
Optimizes flight configuration for disabled aircraft

Commands tactical maneuvering to respond to
unexpected site occupancy

>» Intelligent Hub

Performs all timing and communication between
components

Safe2Ditch Componer;t Overview from Fast Track to Market 2017
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_algorithm testing and flight test scenario development

Frame: 1190
f Total models: 53
fl Current models: 3
Utilization: 35%

Flight testing of
algorithms on board
the vehicle for real-
time performance
assessment

Simulation to Flight Test
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Safe2Ditch

Autonomous Crash Management
to a Safe and Clear Ditch Site

Lou Glaab (LaRC ED/ASEB)
Trish Glaab (LaRC SACD/ASAB)

Overview/Description

Safe2Ditch is an autonomous crash management system that resides on a
small processor onboard a small Unmanned Aerial Vehicle (UAV). The
system’s exclusive mission is emergency management to get the vehicle
safely to the ground in the event of an unexpected critical flight issue.
Safe2Ditch uses its intelligent algorithms, knowledge of the local area, and
knowledge of the disabled vehicle’s remaining control authority to select and
steer to a crash location that minimizes risk to people and property. Most
importantly, it does this autonomously — without any input from a pilot or

ground operation.

Project History

 February 2015

* November 2015
* January 2016
 February 2016

* June 2016
 September 2016
* January 2017

e May 2017

e July 2017

* August 2017/

SACD Directorate Innovation Award sponsorship
Flight Tests, Langley North 40 and Oliver Farms
Provisional Patent application

SACD Directorate Innovation Award sponsorship
Fast Track to Market award, funding and marketing
BYU support for motion detection

Patent Application

First licensee

NASA Langley public webinar

Flight Tests, Langley CERTAIN 1 range

Next Steps for FY18

* Prototype Integration and flight test of Site Verification (motion
recognition) and Adaptive Controls for avoidance of ditch site

occupants
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Safe2Ditch Prototype

« Health Monitor component installation and test (auto-engage)
Marketing and licensing in partnership with LaRC Technology Office
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Concept Description from First Award Pitch
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Date Title
/52016 The New X-57 Takes Shape
Q/2f2016 Tracking Space Junk
9/1/2016 Safe 2 Ditch

8/31/2016 Photons for Thrust

8/30/2016 Computer Art

UAS Magazine, May 24, 2017

Wired, June 20, 2017
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TELLS DRONES
WHEN THEY RE
BROKREN—AND
HELPS THEM LAND

NASA engineers develop safe landing system for small UAS

By Patrick C. Miller | May 24, 2017

What happens when a drone making a delivery in
an urban area suddenly needs to land because of a
technical problem?

A team at the NASA Langley Research Center in
Hampton, Virginia, has developed a technology
called Safe2Ditch to address the problem. Its small
size, light weight and low power requirements
allow Safe2Ditch to be deployed on even small
unmanned aircraft systems (UAS) and provides an
added layer of safety for commercial operations.

“A lot of drones have limited reliability because
they have to be low cost to be profitable,” sald Lou
Glaab, a mechanical engineer and assistant branch
head at the center. “You can't have million-dollar
aircraft delivering packages for Amazon.”

Referring to the 2009 United Airways jetliner

plloted by Chesley Sullenberger that successfully The Safe2Ditch system being developed at the NASA Langls
R preh Center [ wa ! A t

ditched with no loss of life in the Hudson Bay after
taking off from a New York city airport, Glaab said
what UAS need s “an electronic Captain
Sullenberger.”

Toward that end, the husband-and-wife team of Lou and Trish Glaab—a software engineer and aerospace
technologist—developed Safe2Ditch, a system combining the technical monitoring capabilities of small UAS
with a database of safe landing zones along the drone’s flight path,

IF THE WORLD is ever going to enjoy the
upsides of a sky filled with drones, the
unmanned aircraft must be able to behave

at least as well as human pilots. They must

New Atlas, May 15, 2017

Self-analyzing drones could
perform their own emergency
landings

o BenCoxworth | May 11,2017
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The Safe2Ditch system would let malfunctioning drones figure out where toland (Credit

One of the big worries about the widespread use of multicopter drones is
the possibility that if they stop working, they might plummet from the sky

and hit someone on the head. As a result, we've seen suggestions such as
more failed motors. NASA is now developing a system of its own, in which
drones automatically select the best place to land in the event of a

malfunction.

Known as Safe2Ditch, the technology would see drones continuously

running self-diagnostic checks on themselves while in flight. If any

. ‘Fortune, May 2017
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A drone is flown for recreational purposes in the sky above Old Bethpage, New York. Photo by Bruce Bennett — Getty Images

DRONE

NASA’s New Tech Could Help Drones Safely Land During
Emergencies

Jonathan Vanian E]
May 28, 2017

Increasing numbers of drones in the sky raises the risk to people and property
below being hit when those devices have mechanical problems. That's why NASA
researchers are building technology to help drones automatically spot the best

places to crash-land without hurting anyone on the ground.

Patricia Glaab, an aerospace technologist at NASA Langley Research Center, said

she and her fellow NASA colleague and husband, Lou Glaab, have developed crash-

Background Image: Safe2Ditch flight test with radio-controlled car and humans as ditch site occupants



