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Problem

Enabling autonomous
systems and humans to
work together effectively

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

L

Robot 5, go east 500 meters.

, Manned C2 vehicle

L Commander, target

at 2 ki lometers

% sensor
Robotic weapon

Future Combat Systems Cell Concept

m Coordinating teams
of robots for
reconnaissance

B Human-robot
Interaction

B Semi-autonomous
behaviors for the
robots

m Dynamically varying
degree of human
supervision
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Background

Search and Rescue Tasks

m Find target(s) within
a known space

m Report target location
m Create extraction plan
m Perform extraction TR S e e ks

Photo by Andrea Booher/ FEMA News Photo

Our focus: search teams for target localization
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Objective ’

§

Demonstrate
collaborative
human-robot
teaming

m Testbed: NIST
Search and
Rescue Test
Course
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m RoboCup- —
Rescue and A [ 4]
AAAI Search oa
and Rescue "
Competitions MITRE

© 2002, The MITRE Corporation

Ly




u | |
Ct I v I t I e s YELLOW ARENA PANEL ASSEMBLY 206101 Page: 7

[SHOWN ON A 1237.5 MM SQUARE GRID] C-CHANNEL CONNECTORS:

OTHER

S =STRAIGHT DOORWAY smmmnmm
LONG PANELS [2475mm x 1230 mm]: C =CORNER BRACE == simmim
OPAQUE —mM8 ———— T=TEE BUTTRESS ===
COVERED sy s s = MINI STRAIGHT HALF WALL —
CLEAR t =MINITEE

HOLEWALL —
-=FOUR HOLE PLATE

SHORT PANELS [1237.5 mm x 1230 mm]: *= SPECIAL CONNECTOR

OPAQUE/DOORS

m Construct test
course mockup

m Develop:

— navigation

— landmark
localization

— search
coordination

m Prepare for AAAI-
02 competition

ActivMedia
Pioneer 2-AT
Robots
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Highlight

Color blob tracking

m Apparent target color
changes depending on
lighting, distance

m Apparent target size
changes depending on
distance

m Apparent target shape
changes depending on

— relative orientation

— occlusion by
obstacles




Highlight

Human Interface

Features:
B Message log
m Global map

positions, velocities

m Pull-down menus
for commands

% Command Console
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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
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Future Plans

m Perception:
— motion detection
— heat sensing
m Action:
— improved mobility with PackBot

B Reasoning: iRobot

— integrated autonomous mapping

— robot recognition of situations that require human
guidance

m Human-Robot Interface:

— selectable teleoperation and integrated video from
robots within the command console

— integrate PDA interface from multimodal command
MSR project
MITRE
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