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Space Exploration

Air & Missile Defense

Force Projection

Asymmetric Operations

National Security Analysis

Research & Exploratory Development
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Cross Enterprise
Multidisciplinary Team

» Atrtificial Intelligence
INTELLIGENT SYSTEMS CENTER

« Applied Neuroscience
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 Robotics

« Autonomous Systems
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What intelligent systems do

Creativity & Innovation

Self-Evaluation & Self-Guided Learning

Knowledge Representation & Reasoning

How they do it

Pattern Recognition
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What intelligent systems do
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Al Research Challenge: Classification of Novel Objects
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What intelligent systems do
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APL Research Example: Zero Shot Learning
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What intelligent systems do
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What intelligent systems do
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Chess

Al Research Challenge: Translating advancements in gaming
environments to real-world applications

W NASA Al Workshop 29 November 2018 | 12



What intelligent systems do
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APL Research Example: Reconnaissance Blind Chess
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What intelligent systems do
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What intelligent systems do

Al Research Challenge: Generalizing to previously unseen,
dynamic environments
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What intelligent systems do

|

APL Research Example: Flying Fish —
Adapting to Dynamics Environments
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What intelligent systems do
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What intelligent systems do

Team

Collaboration Fusion

Al Research Challenge: Joint task allocation & planning
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What intelligent systems do
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ROBO-SALLY 'APPROACHES A POTENTIALLY CONTAMINATED

L )

SHIPPING CONTAINER IN A GPS DENIED AREA

APL Research Example: Autonomous Marsupial Robot Teams
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What intelligent systems do

Retinal Prosthetics Brain Computer Interface  Brain Computer Interface
Semantic Decoding Motor Control
O Presentation 6 Obje;cti"ZfZE:\s‘::m t

APL Research Examples: Human-Machine Fusion
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What intelligent systems do

Retinal Prosthetics Brain Computer Interface  Brain Computer Interface
Semantic Decoding Motor Control
O Presentation 6 Obje;cti"ZfZE:\s‘::m t

APL Research Examples: Human-Machine Fusion
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What intelligent systems do

Retinal Prosthetics Brain Computer Interface  Brain Computer Interface
Semantic Decoding Motor Control
O Presentation 6 Obje;cti"ZfZE:\s‘::m t

APL Research Examples: Human-Machine Fusion
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What intelligent systems do
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What intelligent systems do

Al Research Challenge: Test & evaluation of intelligent systems
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Black Box System
Imitation
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Mission Failure UUV aborted mission due to insufficient battery
UUV does not make it to recovery point

What intelligent systems do

Black Box System

Characterization
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APL Research Examples: T&E for Intelligent Systems
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What intelligent systems do

Creativity & Innovation

Self-Evaluation & Self-Guided Learning

Knowledge Representation & Reasoning

How they do it

Pattern Recognition
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Double Asteroid Redirection Test (DART) Mission

DART Mission Timeline —
4. Scene Classification

1. Launch 2. Cruise / Calibration 3. Target Detection
| Coarse Acquisition

D=

) Rideshare . : Initiate
[ ide
/7 Orbit SMART-Nav
Flyby of PHA allows 6 hours prior Seeker counts and classifies
sensor calibration and to impact closely spaced objects

control-gain tuning Weeks prior to impact, <3 hours until impact>
<65,000 km from target>

Low Energy Escape
With Rideshare <7 months until impact> seeker detects primary

<108 km from target> .
<30 days until impact>

<Jun 15— Oct 15 2021>
<107 km from target>

<108 km from target>
6. Deploy 7. Homing Until Intercept 8. Impact Assessment
Selfie-Sat |

5. Target Selection

/

Selfie-Sat releases and executes a Pro-Nav executes precision engagement  Earth tracking & Selfie-Sat images

With sufficient confidence, seeker . il DART
separation maneuver to trai and is robust to target uncertainties quantify intercept success

selects target and locks on
<1.5 hours until impact> <~1.4 hour until impact> <Executed until final 2 minutes>
<Up to 3 months>

<32,000 km from target> <~30,000 km from target> <6.0 km/s Impact>




Time to Impact: 00:03:20
10x Realtime
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