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Introduction |

Dr. Scott McEntire, Sr. Manager, Pathfinder Systems :
Dr. Julie Parish, Manager, Autonomy for Hypersonics

Inc., for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-NA0003525.
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Purpose

To bring A4H collaborators together with
their Sandia counterparts to build and expand
the existing research network established
through this mission campaign.
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4 | Meet the A4H Team

Vs SO s

Scott McEntire Julie Parish

Senior Manager Manager Business Development
Pathfinder Technologies Autonomy for Hypersonics Autonomy for Hypersonics




s | Autonomy for Hypersonics

Mission Planning.
des offline flight planner
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¢ | Sandia’s Hypersonics of the Future Roadmap

PRE-PROGRAMMED POSITIONALLY POSITION TARGET SITUATIONALLY
AWARE ADAPTING HUNTING AWARE




! COORDINATE SEEKING CAPABILITY THAT IS
ROBUST TO THE GPS CONTESTED ENVIRONMENT

Senses vehicle position throughout flight

POSITIONALLY
AWARE

Delivers warhead to coordinates that are specified
prelaunch

Requires GPS for a substantial portion of flight

GPS robust against spoofing and modest jamming
environments

Leverages simple sensors to enhance accuracy

—

Boeration

sithms



POSITION
ADAPTING

COORDINATE SEEKING CAPABILITY THAT IS
ROBUST IN THE NON-GPS ENVIRONMENT
Senses vehicle position throughout flight
Initial target coordinates are specified prelaunch
Leverages GPS when available

Employs alternate navigation scheme(s) to
determine vehicle position

Accepts updated target coordinates during flight

g™on (sensors and algorithms)

ensor constraints
acration (RTTG)



ROBUST CAPABILITY TO ADDRESS RELOCATABLE
AND MOBILE TARGETS

TARGET
HUNTING Approximate target coordinates and target signature

are specified prelaunch
Employs GPS and/or alternate navigation to localize
Accepts updated target information during flight

Employs a terminal sensor(s) to identify target

Left-ofw mission planning and analysis
' igietand window materials

age processing / Automatic Target

ace and control



AUTONOMOUS ADAPTATION TO MAXIMIZE STRIKE .
EFFECTIVENESS

SITUATIONALLY
AWARE

Senses many elements of its environment

Fuses data from off-board sensors

Learns from the experiences of other strike vehicles
Develops holistic view of mission challenges

Adapts flight plan for optimal engagement

Al-enabl ission analysis

ight of launch)



Current Research Collaborations
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AutonomyNM Update e
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* Highbay robotarium

* Onsite Assembly Lab

* Collaborative office
space

* Offices for visiting
professors




13 | Agenda: Day One

Session 1: Session 2:

Naresh Shanbhag, UIUC
Scott McEntire & Julie Parish, SNL

Jennifer Olson Hasler, GT
Maruthi Akella, UT Austin Rakesh Nagi, UIUC
Ali Raz, Purdue Kaushik Roy, Purdue

Karen Willcox, UT Meeko Oishi, UNM

All

Ani Mazumdar, GT

< Jon Rogers, GT

Roger Ghanem, USC

Panos Tsiotras, GT




= Collal .on Di .

GOAL:

* |dentify ways we can continue to
collaborate on advanced autonomous
systems research and development.

* Make connections with fellow researchers
interested in the same topics

T 1



15 | Agenda: Day Two

Session 3: Session 4 :

Evangelos Theodoro, GT

Ufuk Topcu/Steven Carr/Frank Djeumou, UT
Hyeongjun Park, NMSU

Girish Chowdhary, UIUC

Liang Sun, NMSU
Melkior Ornik, UIUC All

Shreyas Sundaram, Purdue

Roberto Furfaro, UA

Todd Humphreys/Nick Montalbano, UT Austin




16 | Agenda: Day Three

Session 5:

Renato Zanetti, UT

Manoranjan Majji, TAMU

Zach Putnam, UIUC

Johnny Hurtado/Greg Arleth, TAMU

John Valasek,/Hannah Lehman TAMU

Felipe Guzman, TAMU

All




