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Simulation of and for Military Decision Making
(RTO EN-017 / SAS-032)

Executive Summary

The current NATO-environment with reduced forces and decreasing military budgets, but new military
tasks and types of operations, calls for the need to co-operate between services as well as between nations,
and for new concepts and systems. NATO and Nations need adequate means to explore future military
environments. The rapid acquisition of advanced technology by our adversaries will require us to develop
dramatically new capabilities, likely based on information intensive systems. In turn, new doctrines will
evolve whose forces structures and command structures are different than today’s. New types of military
operations are expected to become more common; for example, out of area operations, shorter preparation
time, and involvement with the non-NATO PfP nations. The support of the Military Decision Making
during operations is a vital need.

Modelling and Simulation (M&S) can be used as a tool to support the development and operational use of
new concepts and systems for the future. M&S also help to better train and use existing forces and
equipment and to improve operations in the new environment. The simulation of the Military Decision
Process is a critical part in the use of M&S for this purpose.

Computer Generated Forces (CGF) and Human Behaviour Representation (HBR) can be used as a tool to
support the development and operational use of new concepts and systems for the future. They also help to
better train and use existing forces and equipment and to improve operations in the new environment.
Emerging technologies will have a great impact on the implementation and on the military use of such CGF
and HBR in the future. It offers support in different application areas; examples are thinking automated
opposing forces (training and exercise), closed simulation systems (defence planning), Decision Support
Tools (support to operations), and virtual environments (acquisition). The use of such systems will have
great military implications and will save money and personnel in the future.

The aim of this Lecture Series is to provide an overview on the use of M&S of the Military Decision
Process in the different application areas of training and exercising, support to operations, analysis and
acquisition, and to provide a review of the state-of-the-art in the respective areas. These lectures are
especially appropriate for scientific researchers and engineers involved in the development and use of M&S
tools.

The material in this publication was assembled to support a Lecture Series under the sponsorship of the
Studies, Analysis and Simulation (SAS) Panel and the Consultant and Exchange Programme of RTO
presented on 15-16 October 2001 in Rome, Italy, on 18-19 October 2001 in Stockholm, Sweden on 23-25
October, 2001 in Norfolk, USA and on 10-11 December 2002 in The Hague, The Netherlands.
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La simulation des prises de décisions
militaires en vue de leur amélioration

(RTO EN-017 / SAS-032)

Synthese

La situation actuelle de ’OTAN qui est caractérisée par des forces réduites et des budgets militaires en
diminution, mais aussi par de nouvelles missions militaires et de nouveaux types d’opérations, nécessite de
faire appel a une coopération non seulement entre forces armées mais aussi entre pays, ainsi qu’a des
concepts et des systemes nouveaux. L’OTAN et ses pays membres ont besoin de moyens adéquats pour
étudier les environnements militaires futurs. L’acquisition rapide de technologies avancées par nos
adversaires nous oblige a développer de facon urgente de nouvelles capacités, vraisemblablement basées sur
des systemes a forte intensité d’information. A leur tour, de nouvelles doctrines seront développées dont les
structures de forces et de commandement seront différentes de celles d’aujourd’hui. On s’attend a ce que de
nouveaux types d’opérations militaires deviennent plus courants; par exemple: opérations hors-zone, délai
de préparation plus court, et participation de pays PpP non-OTAN. Le soutien de la prise de décisions
militaires pendant les opérations est un élément indispensable.

La modélisation et simulation (M&S) peut servir d’outil de soutien pour le développement et 1’utilisation
opérationnelle de nouveaux concepts et systemes dans le futur. La M&S contribue aussi a mieux former et a
mieux utiliser les forces et les moyens actuels et a améliorer les opérations dans le nouvel environnement.
La simulation du processus de prise de décisions militaires est un élément essentiel de la mise en ceuvre de
la M&S a cet effet.

Les programmes de forces créées par ordinateur (CGF) et de représentation du comportement humain
(HBR) peuvent étre utilisés comme outil de soutien pour le développement et 1’utilisation opérationnelle de
nouveaux concepts et systemes dans le futur. Ils contribuent aussi a mieux former et a mieux utiliser les
forces et les moyens actuels et a améliorer les opérations dans le nouvel environnement. Les technologies
naissantes auront un impact important sur la mise en ceuvre et I'utilisation militaire de ces programmes
CGF et HBR dans le futur. Ceux-ci permettent un soutien dans différents domaines d’application; par
exemple, les forces adverses automatisées intelligentes (entrainement et exercices), les systemes fermés de
simulation (planification de la défense), les outils d’aide a la décision (soutien des opérations), et les
environnements virtuels (acquisition). L’utilisation de ces systémes aura d’importantes implications
militaires et permettra de faire des économies d’argent et de personnel a I’avenir.

Ce cycle de conférences a pour objectif de faire un tour d’horizon sur I’utilisation des outils M&S pour le
processus de prise de décisions militaires dans les différents domaines d’application: entrainement et
exercices, soutien des opérations, analyse et acquisition, et de faire le point des connaissances dans ces
domaines respectifs. Ces conférences sont plus particulierement destinées aux chercheurs et aux ingénieurs
impliqués dans le développement et 1’utilisation des outils M&S.

Cette publication a été rédigée pour servir de support de cours pour le cycle de conférences organisé par la
commission Etudes, Analyse et Simulation (SAS) dans le cadre du programme des consultants et des
échanges de la RTO du 15 au 16 octobre 2001 a Rome, Italie, du 18 au 19 octobre 2001 a Stockholm, Suede
du 23 au 25 octobre, 2001 a Norfolk, USA et du 10 au 11 décembre 2002 a La Haye, Pays-Bas.

iv



Click inside the blue boxes or on the titles to view the corresponding section

Contents
Page
| Executive Summary i |
Synthese iv
E Acknowledgements vii
List of Authors/Lecturers viii
Reference
Introduction I
by U. Dompke
NATO Modelling and Simulation (M&S) Orientation Course 1
by G. Burrows, G. Ameyugo and J.L. Igarza
Theme 1: Computer Assisted Exercises (CAX)
Computer Assisted Exercises - Background 2
by R. Jacobs and P. Brooks
Military Operational Requirements for Computer Assisted eXercises (CAX) in NATO 3
by D. Coppieters
CAX System Architecture and Services 4
by U. Dompke
Automated Command and Control Information Systems (ACCIS) and CAX 5

by W.H.P. Schmidt

Practical Examples and Future Needs for Computer Assisted Exercises at the Operational
Level of Military Decision Making 6
by D. Coppieters

Theme 2: Computer Generated Forces (CGF)

Computer Generated Forces - Background, Definition and Basic Technologies 7
by U. Dompke
Computer Generated Forces - Layout and Architecture 8

by R. Jacobs and P. Brooks

Computer Generated Forces - Integration into the Operational Environment 9
by A. Tolk
Computer Generated Forces - Future Needs 10

by R. Jacobs and P. Brooks



Theme 3: Human Behaviour Representation (HBR)
Human Behaviour Representation - Definition
by U. Dompke

Human Behaviour Representation - Application Areas
by U. Dompke

The Increasing Need for the Representation of Decision Making and Human Behaviour in
Simulations Used for Computer Assisted Exercises in NATO
by D. Coppieters

Human Behavior Representation - Recent Developments
by A. Tolk

Human Behaviour Representation - Relevant Technologies and their Development
by R. Jacobs and P. Brooks

Annexes
Global Aggregated Model for Military Assessment
Modelling Human Behaviour (Factors) in Decision Making

CIMSO - Joint Operational Modeling and Simulation Center

vi

11

12

13

14

15



Acknowledgements

The first Computer Assisted Exercise (CAX) in ACE took place in 1989 (ACE 89). This was the impetus for the
NATO research and technology organization (at that time the Defence Research Group) to take a closer look at
the military operational requirements for CAX, and subsequently at the technologies, architecture and layout
associated with such events. One of the initiators of the Long Term Scientific Study (LTSS) on CAX was the
scientific advisor of SACEUR Dr. Herb Fallin, who is now the Division Chief of the OR and Functional Systems
Division at NC3A, which supports NATO exercises.

The simulation of military decision-making was identified as having a major role to play in CAX. Therefore the
LTSS on CAX proposed to initiate an LTSS on Computer Generated Forces (CGF), their architectures and
relevant technologies. The CGF technology was seen to have not only a use in CAX but also in other military
areas such as support to operations. In a third LTSS Human Behaviour Representation, seen as a kernel
technology for simulation of and for military decision-making, was investigated.

I would like to thank NATO RTO and especially the former Panel 1 and now SAS-Panel for their interest in this
work. They made it possible to bring a team of experts together to discuss these technology areas and the
associated potential military uses. I would also like to register my thanks to the nations for supporting this
activity (especially Germany for taking the lead in this research and enabling me to chair these LTSSs).

This Lecture Series would have been impossible without participation in the LTSSs of all the experts from the
different nations and the NATO commands. I would like to thank all of them for their supreme contributions.
Also I would like to thank all the hosts of the different meetings we have had during the conduct of the LTSSs
for their excellent support and their hospitality. In particular thanks are due to the ISL in Saint Louis, France, the
IDA in Alexandria, USA and the Air Force Agency for Modelling & Simulation in Orlando, USA as hosts of the
Multinational Exercises.

The Lecture Series was held in
* Rome, Italy at the Joint Operational Headquarter (JOHQ)
Point of Contact was LTC Lillo.
e Stockholm, Sweden at the Swedish Defence Research Institute
Point of Contact was B. Backstrom.
* Norfolk, VA USA at the Virginia Modelling, Analysis and Simulation Center (VMASC)
Point of Contact was Dr. R. Willis.

Many thanks to the nations and the institutions who hosted the Lecture Series. All Point of Contacts did a very
good job and their support to the Lecture Series was excellent.

Many thanks also to RTA for the organization and the preparation of the educational notes. Jane Brooks from
RTA supported the Lecture Series team in an excellent manner.

Last but not least I’d like to thank all lecturers for their splendid work in preparing the notes and in giving their
presentations.

Dr. Uwe Dompke
Study Director LTSS/40, LTSS/48, LTSS/51 and Lecture Series Director
The Hague, January 2002

vii



List of Authors/Lecturers

L ecture Series Director:

AuthorgLecturers:

Mr. Walter Schmidt

Leitweg 31

A-6345 Koessen

AUSTRIA

Tel: +43 (5375) 29149

GSM: +43 664 385 5767

Email: whpschmidt@hotmail.com

Cdr Gregorio Ameyugo

Deputy Head, NATO RTA MSCO
BP 25 - 7 rue Ancelle

F-92201 Neuilly-sur-Seine Cedex
FRANCE

Tel: +33 1 55 61 22 92

Email: ameyugog@rta.nato.int

Mr. Graham Burrows

Head, NATO RTA MSCO

BP 25 - 7 rue Ancelle

F-92201 Neuilly-sur-Seine Cedex
FRANCE

Tel: +33 15561 22 90

Email: burrowsg@rta.nato.int

Dr. Jean-L ouis lgarza

NATO RTA MSCO

BP 25 - 7 rue Ancelle

F-92201 Neuilly-sur-Seine Cedex
FRANCE

Tel: +33 155 61 22 77

Email: igarzaj @rta.nato.int

Dr. Andreas Tolk

Virginia Modelling Analysis
Simulation Center

Old Dominion University

7000 College Drive

Suffolk, VA 23435

U.SA.

Tel: + 1 757 686 6203

Fax: + 1 757 686 6214

Email: atolk@odu.edu

Dr. Uwe K.J. Dompke

NC3A, ORFS Division

Oude Waalsdorper Weg 61

2501 CD The Hague
NETHERLANDS

Tel: +31 70 374 3636

Fax: +31 70 374 3069

Email: Uwe.Dompke@nc3a.nato.int

Dr. Dirk Coppieters

NC3A The Hague ORFS Division
P.O. Box 174

2501 CD The Hague
NETHERLANDS

Tel: +31 70 374 3544

Fax: +31 70 374 3069

Email: coppiet@nc3a.nato.int

Dr. Peter Brooks

Institute for Defense Analyses (IDA)
1801 Beauregard Street

Alexandria, VA 22311-1772

USA

Tel: 001 703 845 2170

Fax: 001 703 845 6809

Email: pbrooks@ida.org

Dr. Robert S. Jacobs

IDA Simulation Center
1801 Beauregard Street
Alexandria, VA 22311-1772
USA

Tel: +1 (818) 991-8455
Fax: +1 (818) 991-8455
Email: drbob@jacobs.net

Mr. Richard K. Wright
IDA Simulation Center
1801 Beauregard Street
Alexandria, VA 22311-1772
USA

Tel: 001-703-845-6818

Fax: 001-703-845-6809
Email: rwright@ida.org



REPORT DOCUMENTATION PAGE

1. Recipient’s 2. Originator’s References 3. Further Reference 4. Security Classification
Reference of Document
RTO-EN-017 ISBN 92-837-1085-1 UNCLASSIFIED/
AC/323(SAS-032)TP/26 UNLIMITED
5. Originator ~ Research and Technology Organisation
North Atlantic Treaty Organisation
BP 25, 7 rue Ancelle, F-92201 Neuilly-sur-Seine Cedex, France
6. Title
Simulation of and for Military Decision Making
7. Presented at/sponsored by

the Studies, Analysis and Simulation Panel (SAS) and the Consultant

and Exchange Programme of RTO in support of a Lecture Series presented on
15-16 October 2001 in Rome, Italy, 18-19 October 2001 in Stockholm, Sweden,
on 23-25 October 2001 in Virginia, USA and on 10-11 December 2002 in The Hague,
The Netherlands.

8. Author(s)/Editor(s) 9. Date
Multiple June 2003
10. Author’s/Editor’s Address 11. Pages
Multiple 168 (text)
751 (slides)

12.

Distribution Statement There are no restrictions on the distribution of this document.

Information about the availability of this and other RTO
unclassified publications is given on the back cover.

13. Keywords/Descriptors
Decision making M&S (Modelling and Simulation)
Simulation Military planning
Command and control CAX (Computer Assisted Exercise)
CCIS (Command and Control Operational requirements

Information System) Military training

CGF (Computer Generated Forces) Operations support
HBR (Human Behaviour Representation) Future military environments
Military Decision Process Closed simulation systems
Operations research Thinking automated opposing forces
Decision support tools

14. Abstract

This Lecture Series gives an overview on the use of M&S of the Military Decision Process in the
different application areas of training and exercising, support to operations, analysis and acquisition, and
provides a review of the state-of-the-art in the respective areas.

The Military Operational Requirements for CAX systems are the basis for a CAX system
architecture that is built on top of services. The coupling of the simulation system with the
operational environment in form of the Command and Control Information System (CCIS) is
essential. Practical examples and future needs are adduced.

Computer Generated Forces (CGF) are computer representations of entities in simulations, which
attempts to model human behaviour sufficiently so that the forces will take some actions
automatically. There are different layouts and architectures possible depending on the use of the
system. The integration in the operational environment is a crucial point.

Human Behaviour Representation (HBR) offers support in different application areas; examples are
thinking automated opposing forces (training and exercise), closed simulation systems (defence
planning), Decision Support Tools (support to operations), and virtual environments (acquisition).
Emerging technologies will have a great impact on the implementation and on the military use of
such HBR in the future.




This page has been deliberately left blank

Page intentionnellement blanche



NORTH ATLANTIC TREATY ORGANISATION

= ?

RESEARCH AND TECHNOLOGY ORGANISATION

BP 25 « 7 RUE ANCELLE
F-92201 NEUILLY-SUR-SEINE CEDEX ¢ FRANCE

Télécopie 0(1)55.61.22.99 o E-mail mailbox@rta.nato.int

DIFFUSION DES PUBLICATIONS
RTO NON CLASSIFIEES

L’Organisation pour la recherche et la technologie de I'OTAN (RTO), détient un stock limité de certaines de ses publications récentes, ainsi
que de celles de ’ancien AGARD (Groupe consultatif pour la recherche et les réalisations aérospatiales de I’OTAN). Celles-ci pourront
éventuellement étre obtenues sous forme de copie papier. Pour de plus amples renseignements concernant 1’achat de ces ouvrages,
adressez-vous par lettre ou par télécopie a I’adresse indiquée ci-dessus. Veuillez ne pas téléphoner.

Des exemplaires supplémentaires peuvent parfois étre obtenus aupres des centres nationaux de distribution indiqués ci-dessous. Si vous
souhaitez recevoir toutes les publications de la RTO, ou simplement celles qui concernent certains Panels, vous pouvez demander d’étre
inclus sur la liste d’envoi de ’'un de ces centres.

Les publications de la RTO et de I’AGARD sont en vente auprés des agences de vente indiquées ci-dessous, sous forme de photocopie ou
de microfiche. Certains originaux peuvent également étre obtenus aupres de CASI.

CENTRES DE DIFFUSION NATIONAUX

ALLEMAGNE
Streitkrafteamt / Abteilung III
Fachinformationszentrum der
Bundeswehr, (FIZBw)
Friedrich-Ebert-Allee 34
D-53113 Bonn

BELGIQUE
Etat-Major de la Défense
Département d’Etat-Major Stratégie
ACOS-STRAT-STE - Coord. RTO
Quartier Reine Elisabeth
Rue d’Evere, B-1140 Bruxelles

CANADA
DSIGRD2
Bibliothécaire des ressources du savoir
R et D pour la défense Canada
Ministere de la Défense nationale
305, rue Rideau, 9°¢ étage
Ottawa, Ontario K1A 0K2

DANEMARK
Danish Defence Research Establishment
Ryvangs Allé 1, P.O. Box 2715
DK-2100 Copenhagen @

ESPAGNE
INTA (RTO/AGARD Publications)
Carretera de Torrejon a Ajalvir, Pk.4
28850 Torrejon de Ardoz - Madrid

ETATS-UNIS
NASA Center for AeroSpace
Information (CASI)
Parkway Center
7121 Standard Drive
Hanover, MD 21076-1320

NASA Center for AeroSpace
Information (CASI)

Parkway Center

7121 Standard Drive

Hanover, MD 21076-1320

Etats-Unis

FRANCE
O.N.E.R.A. (ISP)
29, Avenue de la Division Leclerc
BP 72, 92322 Chatillon Cedex

GRECE (Correspondant)
Defence Industry & Research
General Directorate
Research Directorate
Fakinos Base Camp
S.T.G. 1020
Holargos, Athens

HONGRIE
Department for Scientific
Analysis
Institute of Military Technology
Ministry of Defence
H-1525 Budapest P O Box 26

ISLANDE
Director of Aviation
c/o Flugrad
Reykjavik

ITALIE
Centro di Documentazione
Tecnico-Scientifica della Difesa
Via XX Settembre 123a
00187 Roma

LUXEMBOURG
Voir Belgique

NORVEGE
Norwegian Defence Research
Establishment
Attn: Biblioteket
P.O. Box 25, NO-2007 Kjeller

AGENCES DE VENTE

The British Library Document
Supply Centre

Boston Spa, Wetherby

West Yorkshire LS23 7BQ

Royaume-Uni

PAYS-BAS
Royal Netherlands Military
Academy Library
P.O. Box 90.002
4800 PA Breda

POLOGNE
Armament Policy Department
218 Niepodleglosci Av.
00-911 Warsaw

PORTUGAL
Estado Maior da Forga Aérea
SDFA - Centro de Documentagido
Alfragide
P-2720 Amadora

REPUBLIQUE TCHEQUE
DIC Czech Republic-NATO RTO
VTUL a PVO Praha
Mladoboleslavskd ul.
Praha 9, 197 06, Ceska republika

ROYAUME-UNI
Dstl Knowledge Services
Kentigern House, Room 2246
65 Brown Street
Glasgow G2 8EX

TURQUIE
Milli Savunma Bagkanligi (MSB)
ARGE Dairesi Bagkanligi (MSB)
06650 Bakanliklar - Ankara

Canada Institute for Scientific and
Technical Information (CISTI)

National Research Council

Acquisitions

Montreal Road, Building M-55

Ottawa K1A 0S2, Canada

Les demandes de documents RTO ou AGARD doivent comporter la dénomination “RTO” ou “AGARD” selon le cas, suivie du
numéro de série (par exemple AGARD-AG-315). Des informations analogues, telles que le titre et la date de publication sont
souhaitables. Des références bibliographiques completes ainsi que des résumés des publications RTO et AGARD figurent dans les

journaux suivants:

Scientific and Technical Aerospace Reports (STAR)
STAR peut étre consulté en ligne au localisateur de

ressources uniformes (URL) suivant:

http://www .sti.nasa.gov/Pubs/star/Star.html
STAR est édité par CASI dans le cadre du programme
NASA d’information scientifique et technique (STI)

STI Program Office, MS 157A
NASA Langley Research Center
Hampton, Virginia 23681-0001
Etats-Unis

Springfield
Virginia 2216
Etats-Unis

Government Reports Announcements & Index (GRA&I)
publié par le National Technical Information Service

(accessible également en mode interactif dans la base de

données bibliographiques en ligne du NTIS, et sur CD-ROM)

OTTAWA/HULL

Imprimé par Groupe d’imprimerie St-Joseph inc.

(Membre de la Corporation St-Joseph)

1165, rue Kenaston, Ottawa (Ontario), Canada KIG 651



NORTH ATLANTIC TREATY ORGANISATION

= ?

RESEARCH AND TECHNOLOGY ORGANISATION
BP 25 « 7 RUE ANCELLE
F-92201 NEUILLY-SUR-SEINE CEDEX ¢ FRANCE
Telefax 0(1)55.61.22.99 ¢ E-mail mailbox@rta.nato.int

DISTRIBUTION OF UNCLASSIFIED
RTO PUBLICATIONS

NATO’s Research and Technology Organisation (RTO) holds limited quantities of some of its recent publications and those of the former
AGARD (Advisory Group for Aerospace Research & Development of NATO), and these may be available for purchase in hard copy form.
For more information, write or send a telefax to the address given above. Please do not telephone.

Further copies are sometimes available from the National Distribution Centres listed below. If you wish to receive all RTO publications, or
just those relating to one or more specific RTO Panels, they may be willing to include you (or your organisation) in their distribution.

RTO and AGARD publications may be purchased from the Sales Agencies listed below, in photocopy or microfiche form. Original copies
of some publications may be available from CASI.
NATIONAL DISTRIBUTION CENTRES

POLAND
Armament Policy Department
218 Niepodleglosci Av.
00-911 Warsaw

PORTUGAL

BELGIUM
Etat-Major de la Défense
Département d’Etat-Major Stratégie
ACOS-STRAT-STE - Coord. RTO
Quartier Reine Elisabeth

GREECE (Point of Contact)
Defence Industry & Research
General Directorate
Research Directorate
Fakinos Base Camp

Rue d’Evere, B-1140 Bruxelles S.T.G. 1020 . ,
Holargos, Athens Estado Maior da Forga Aérea
CANADA SDFA - Centro de Documentagdo
DRDKIM?2 HUNGARY Alfragide
Knowledge Resources Librarian Department for Scientific P-2720 Amadora
Defence R&D Canada Analysis SPAIN

Department of National Defence
305 Rideau Street, 9" Floor
Ottawa, Ontario K1A 0K2

Institute of Military Technology
Ministry of Defence
H-1525 Budapest P O Box 26

INTA (RTO/AGARD Publications)
Carretera de Torrejon a Ajalvir, Pk.4
28850 Torrejon de Ardoz - Madrid

CZECH REPUBLIC
DIC Czech Republic-NATO RTO
VTUL a PVO Praha
Mladoboleslavskd ul.
Praha 9, 197 06, Ceska republika

DENMARK
Danish Defence Research
Establishment
Ryvangs Allé 1, P.O. Box 2715
DK-2100 Copenhagen @

FRANCE
O.N.E.R.A. (ISP)
29 Avenue de la Division Leclerc
BP 72, 92322 Chatillon Cedex

GERMANY
Streitkrafteamt / Abteilung III
Fachinformationszentrum der
Bundeswehr, (FIZBw)
Friedrich-Ebert-Allee 34
D-53113 Bonn

NASA Center for AeroSpace
Information (CASI)

Parkway Center

7121 Standard Drive

Hanover, MD 21076-1320

United States

ICELAND
Director of Aviation
c/o Flugrad
Reykjavik

ITALY
Centro di Documentazione
Tecnico-Scientifica della Difesa
Via XX Settembre 123a
00187 Roma

LUXEMBOURG
See Belgium

NETHERLANDS
Royal Netherlands Military
Academy Library
P.O. Box 90.002
4800 PA Breda

NORWAY
Norwegian Defence Research
Establishment
Attn: Biblioteket
P.O. Box 25, NO-2007 Kjeller

SALES AGENCIES

The British Library Document
Supply Centre

Boston Spa, Wetherby

West Yorkshire LS23 7BQ

United Kingdom

TURKEY

Milli Savunma Bagkanligi (MSB)
ARGE Dairesi Bagkanligi (MSB)
06650 Bakanliklar - Ankara

UNITED KINGDOM

Dstl Knowledge Services
Kentigern House, Room 2246
65 Brown Street

Glasgow G2 8EX

UNITED STATES

NASA Center for AeroSpace
Information (CASI)

Parkway Center

7121 Standard Drive

Hanover, MD 21076-1320

Canada Institute for Scientific and
Technical Information (CISTI)

National Research Council

Acquisitions

Montreal Road, Building M-55

Ottawa K1A 0S2, Canada

Requests for RTO or AGARD documents should include the word ‘RTO’ or ‘AGARD’, as appropriate, followed by the serial
number (for example AGARD-AG-315). Collateral information such as title and publication date is desirable. Full bibliographical
references and abstracts of RTO and AGARD publications are given in the following journals:

Scientific and Technical Aerospace Reports (STAR) Government Reports Announcements & Index (GRA &I)
STAR is available on-line at the following uniform published by the National Technical Information Service
resource locator: Springfield

http://www.sti.nasa.gov/Pubs/star/Star.html Virginia 22161
STAR is published by CASI for the NASA Scientific United States
and Technical Information (STI) Program (also available online in the NTIS Bibliographic
STI Program Office, MS 157A Database or on CD-ROM)
NASA Langley Research Center
Hampton, Virginia 23681-0001
United States

OTTAWA/HULL

Printed by St. Joseph Print Group Inc.
(A St. Joseph Corporation Company)
1165 Kenaston Street, Ottawa, Ontario, Canada K1G 6S1

ISBN 92-837-1085-1



	Cover
	RDP
	Table of Contents
	Papers 1-10
	Papers 11-15
	Annexes

	Notes to users
	PowerPoint files


	Copy 2003: © RTO/NATO 2003
	Copy A-1: Single copies of this publication or of a part of it may be made for individual use only. The approval of the RTA Information Management and Systems Branch is required for more than one copy to be made or an extract included in another publication. Requests to do so should be sent to the address above.
	EN or MP: Click inside the blue boxes or on the titles to view the corresponding section


