Robot Swarms

Command, Control, and Countermeasures

Alan D. Christiansen
7/03-983-6857 « adc@mitre.org

MITRE Sponsored Research

N MITRE
NN Technology

. N Program VM-:IIE] :




Problem

Enable autonomous
systems and humans to
work together effectively

This obstacle isn’t on the
map. | should report it.

Robot 5, go east 500 meters.

Manned C2 vehicle

‘F Commander, target
at2 kllometers

Robotic weapon
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sensor
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Future Combat Systems Cell Concept
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Unattended
ground sensors

Issues for robot teams

m Coordinating teams
of robots for
reconnaissance

@ Human-robot
Interaction

m Semi-autonomous
behaviors for the
robots

m Dynamically varying
the degree of human

supervision
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Background

“It shall be a goal of the Armed Forces to achieve the fielding of
unmanned, remotely controlled technology such that --

(1) by 2010, one-third of the operational deep strike aircraft of
the Armed Forces are unmanned; and

(2) by 2015, one-third of the operational ground combat
vehicles of the Armed Forces are unmanned.”

-- Senate Armed Services Committee Bill S.2549,
National Defense Authorization Act for FY 2001
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m  Network-Centric Warfare Programs (e.g., FCS)
Intelligence Programs
Technology . J J o
Transition Targets m  Homeland Security (border security, disaster
response)
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Objective

Demonstrate collaborative

human-robot teaming

m Current Testbed: NIST k
Search & Rescue Test Course [ \N&§

m RoboCup-Rescue and AAAI
Search & Rescue ;
Competitions

The S&R task fits our = api |
broader interest in ‘ {

reconnaissance teams > F
m Urban recon and target ID %_L!H - L [
m Building clearing

m Facility security MITRE
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Activities

m Software Development
— Robot Behaviors
= Obstacle Avoidance, Navigation,
Mapping, Target Recognition
— Communications
— Data Fusion
— Operator Interface
— Simulator
m Sensor Integration
m Robot Repairs and Upgrades
m Participation in S&R Competitions
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Highlight: Ccommand Interface
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control panel

teleoperation,

teleap I ptz I auto I
active robot

camera, or

autonomous
behavior
controls

commander Robbie teleopTurnBel -7
comnmander Robbie teleopTurnRel 3
conmander Eobbie teleopTurnFel 73
conmatder REobbhie teleopDist 547

commander Robbie teleopDist -623

onmander Robbie panTo -75

o

commander Robbie tiltTo &0 C 0 m m an d
conmander Robhie panTo 42
conmander Robbie tiltTo -34 \ h M

commander Robbie ptzCenter \ I Sto ry O r
conmander Eobbie goto 13300 14460

commander Robbie goto 16640 13800 Vi d eo
closeup

robot /
video

robot history command queue MITRE
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Highlight:

Physically Realistic Simulator

m Builds on
Weatherly/Kuhl project
to build a Java
simulation framework

m We add
— Sensors

— Effectors

— Behavior-based
control
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Impacts

m Extend MITRE’s expertise in command and
control into the robotics domain

m Prepare to meet sponsor needs during the
next 10 years

— Future Combat Systems

— Autonomous ground, sea, and air vehicles
— Autonomous teaming and coordination

— Automated reconnaissance

m Develop expertise in human-robot interaction
MITRE
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Future Plans e

Syl A

Increase robot team size from three g g
(currently) to 10-20 & e

Revise current interface to support
larger team sizes

Enhance autonomous capabilities
so that robots can be effective with
1/10 to 1/20 of the operator’s
attention

Integrate smaller, less
capable robots with larger,
more capable robots

Explore countermeasures for A
robotic swarms ' MITRE
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