AD-A216 577

Vo T Eile (upy -

REPORT DOCUMENTATION PAGE Arfida gy IO

Public rep or this collects of information & estmated 1o #verage T hour per esponsa. inciuding i time fo v hing existing dala sources. gathering and
g the data need dad, and comp _and % the collecton ofnfornation. Send gardingthis b I umymasmotmueo«monmo«mam including
suggestions for Services, for (nformation Operations and Reports, 1215 Davis Highway, Sulte 1204, Artington, VA 22202-4302.
mxommuwmww wmmm(omom) Washington, DC_20503.
1. AGENCY USE ONLY (L save bisniy 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED
October 1989 paper/presentation
4. TITLE AND SUBTITLE 5. FUNDING NUMBERS
GROUND VEHICLE CONVOYING PN: SY06
PE: 0602712N

6. AUTHOR(S) WU: ICSY0600

D. W. Gage
7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS{ES) 8. PERFORMING ORGANIZATION

REPORT NUMBER

Naval Ocean Systems Center

San Diego, CA 92152-5000
9 SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESSIES) 10. SPONSORING/MONITORING

AGENCY REPORT NUMBER

Office of Naval Technology

Office of Chief of Naval Research

Arlington, VA 22217
11, SUPPLEMENTARY NOTES
128 DISTRIBUTION/AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE

Approved for public release; distribution is unlimited.

13. ABSTRACT (Maxamum 200 words)

Initial investigations into two different approaches for applying autonomous ground vehicle technology to the
vehicle convoying application are described. A minimal capability system that would maintain desired speed and vehicle
sracing while a human driver provided steering control could improve convoy performance and provide positive control at
nght and in inclement weather, but would not reduce driver manpower requirements. Such a system could be implemented
in a modular and relatively low cost manner. A more advanced system would eliminate the human driver in following
vehicles and reduce manpower requirements for the transportation of supplies. This technology could also be used to aid in
the deployment of teleoperated vehicles in a battlefield environment. The needs, requirements, and several proposed
solutions for such an Attachable Robotic Convoy Capability (ARCC) System are discussed. Included are a discussion of
sensors, actuators, computers, communications, control systems, and safety issues. This advanced robotic convoy system will
provide a much greater capability, but will be more difficult and expensive to implement. ; . 4

Published in S.P.LE. Conference Proceedings: Mobile Robots 2, Cambridge, MA, 2-6 November 1987. . . °é.<:5
N 't'")"
14. SUBJECT TERMS 15. NUMBER OF PAGES
radar detection, = teleoperators | / R Ce
robotics marcorps ‘ 18. PRICE CODE
EO surveillance
17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION 19. SECURITY CLASSIFICATION 20. UMITATION OF ABSTRACT
OF THIS PAGE OF ABSTRACT
UNCLASSIFIED UNCLASSIFIED UNCLASSIFIED X UNLIMITED

e 90 01 12 064




Paper 852-31, Session 7 (see page 29)

Guidance of a Mobile Robot Using an Omnidirectional
Vision Navigation System

Sung Jun Oh and Brnest L. Hall (Center for Robotics
Research, iversity of Cincinnati, Cincinnati, OH
45221-0072)

Navigation apd visually guided contr are key
topics in th desan of a mobjle robot.
Omnidiracticnal visipon using a very wide angle or fish
ey= lens provides hemispherical vi w at a single
instant that permits tagget locatxon Wi hout mechanical
scannxng. The inherent
determination for navigation

The purpose of this paper
and exp=2rimental results rel
raesolution, errors, and othe
of the omnivision system,

o present an analysis
ing to the accuracy.
ing characteristics
experiments were
aboratory vision
processor, and an indu
motion. Multiple targ detection an
been performed. Tﬁe sfgrificance of thi
the experimental formation provlde
understanding of thg/dynamic omnivision char
and give insight$ into evaluating and impr
prototyp= sensor. This sensor system is cutrently
being developed for a robot lawn mowar.

tracking have
work is that
a grezater
teristics

Paper 85\2-32, Session 7 (see page 29)

The large nursing home mal
applications area tor rabotics.
work functions require large qua
near future, a commercial opportuni

systems wll assist in lood tray delivery, maidqal handjig, and security, and wil perform
acuvities such as changing a resident's table s king water twice a day, taking
out the trash. The housekeeping work funcuons A generate cos! savings ofy
approximateiy $22,000 per year , at a cost of r year. \

Technical system challenges center around the artificial intalligence required 1Ar the
robot to map s own location within the facility, to find objects,\qnd to avoid obsfgcles
and the development of an energy efficient mechanical lifting system. The long;
engineenng and ficensing cycles {7 1o 12 years) required 10 bring this type of proguct
1o market make it difficult to raise capital for such a venture.

Paper 852-34, Session\ (see page 29)

Prolog-Based World Models fot\Mooile Robot Navtggtiqﬂ
Mark B. Kadonoff (Denning Mobi\s Robotics, Inc., 2f Cummings Park,
Woburn, MA 01801) N

Model-based reasoning provides’a powerful /tool for intelli-
gent robotics applications. Current
have been of limited use due to the st
they maintain of their environmenr. Exp
figuring mobile security tobots for sev
tions has pointed out the difficulty o
pose feature-based world model.

patial description

ence gained from con-
real-world applica-
ning a general pur-

nsible world
envicronment.
interpretively from the model as
icion estimation algorithms are
features, The applications engineer
ropriate to a particular installation.

An alternative approach is t
model that can be easily tailor
Peatures can be added or remov
necessary. Navigaction and p
developed for each class o
then declares features a

This paper will des.ribe a prototype system constructed using
a Prolog interpreter augmented with C-based sensor and control
primicives, concrolling an indoor mobile security robot.

Paper 852-35, Session 7 (see page 29)

Development of an Electrical Flywheel for Surge Powver
Applicatio
David D. Wrigh

(Unique Mobility, Inc,/Englewood, CO 80110)
A flywheel can grea
increasing the power a
transmitters, drills, man
etc. Surge power from a fl
pover available from fuel cell
more orders of magnitude for
design of a reliable, energ
flyvheel are given in this,
spite of having one movi
batteries. Flyvwheels
cycles while few bate€ries live beyond one thou
Laboratory tests of a prototype flyvheel rotor an
of an actuator indicate that the combination of a hig
brushless motor/alternator and a lamjnated steel rotor
in a compact, hermetically sealed container with only electrical
input and output can overcowe the inefficiencies generally
apsociated with mechanically geared devices. Electrical output
energy divided by electrical input energy (round trip efficiency)
approaches 957 as 0

sxtend the

cypabilities of mobile robots by
perate special equipment like
arms, mobility augmenters, and
can increase the low but steady
G snd solar sources by one or
riods. The electromechanical
and (relatively) low cost

Paper 852-36, Session 7 (see page 29)

Ground Vehicle Convoving

bouglas W. Gage (Naval Ocean Systems Center, San Diego,
CA 92152), J. Bryan Pletta (Sandia Corporation,
Albuquerque, NM 87185)

Initial investigations into two different approaches for
applying autonomous ground vehicle technology to the
vehicle convoying application are described. A minimal
capability system that would maintain desired speed and
vehicle spacing while a human driver provided steering
control ceould improve convoy performance and provide
positive control at night and in inclement weather, but
would not reduce driver manpower requirements. Such a
system could be implemented in a modular and relatively
low cost manner. A more advanced system would eliminate
the human driver in following vehicles and reduce
nanpower requirements for the transportation of
supplies. This technology could also be used to aid in
the deployment of teleoperated vehicles in a battlefield
environmant. The needs, requirements, and several
proposed solutions for such an Attachable Robotic Convoy
Capability (ARCC) System are discussed. Included are a
discussion of sensors, actuators, computers,
communications, control systems, and safety issues.
This advanced robotic convoy system will provide a much
greater capability, but will be more difficult and
expensive to implement.
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