RTO-MP-071

RTO-MP-071
AC/323(NMSG-010)TP/1

NORTH ATLANTIC TREATY ORGANIZATION

s
J——
J——
——
—
JR——

RESEARCH AND TECHNOLOGY ORGANIZATION
BP 25, 7 RUE ANCELLE, F-92201 NEUILLY-SUR-SEINE CEDEX, FRANCE

© RTO/NATO 2001

Single copies of this publication or of a part of it may be made for individual use only. The approval of the
RTA Information Policy Executive 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.

RTO MEETING PROCEEDINGS 71

The Second NATO Modelling and

Simulation Conference

(Deuxieme conférence OTAN sur la modélisation et la
simulation)

Papers presented at the NATO Modelling and Simulation Group (NMSG) Conference held in
Shrivenham, UK, 24-26 October 2000.

I
A
N%
I

Published July 2001

Distribution and Availability on Back Cover



This page has been deliberately left blank

Page intentionnellement blanche



RTO-MP-071
AC/323(NMSG-010)TP/1

NORTH ATLANTIC TREATY ORGANIZATION

%

U
U

RESEARCH AND TECHNOLOGY ORGANIZATION
BP 25, 7 RUE ANCELLE, F-92201 NEUILLY-SUR-SEINE CEDEX, FRANCE

RTO MEETING PROCEEDINGS 71

The Second NATO Modelling and Simulation

Conference
(Deuxieme conférence OTAN sur la modélisation et la simulation)

Papers presented at the NATO Modelling and Simulation Group (NMSG) Conference held in
Shrivenham, UK, 24-26 October 2000.




The Research and Technology
Organization (RTO) of NATO

RTO is the single focus in NATO for Defence Research and Technology activities. Its mission is to conduct and promote
cooperative research and information exchange. The objective is to support the development and effective use of national
defence research and technology and to meet the military needs of the Alliance, to maintain a technological lead, and to
provide advice to NATO and national decision makers. The RTO performs its mission with the support of an extensive
network of national experts. It also ensures effective coordination with other NATO bodies involved in R&T activities.

RTO reports both to the Military Committee of NATO and to the Conference of National Armament Directors. It comprises a
Research and Technology Board (RTB) as the highest level of national representation and the Research and Technology
Agency (RTA), a dedicated staff with its headquarters in Neuilly, near Paris, France. In order to facilitate contacts with the
military users and other NATO activities, a small part of the RTA staff is located in NATO Headquarters in Brussels. The
Brussels staff also coordinates RTO’s cooperation with nations in Middle and Eastern Europe, to which RTO attaches
particular importance especially as working together in the field of research is one of the more promising areas of initial
cooperation.

The total spectrum of R&T activities is covered by the following 7 bodies:
« AVT  Applied Vehicle Technology Panel
« HFM  Human Factors and Medicine Panel
* IST Information Systems Technology Panel
* NMSG NATO Modelling and Simulation Group
« SAS Studies, Analysis and Simulation Panel
» SCI Systems Concepts and Integration Panel
« SET Sensors and Electronics Technology Panel

These bodies are made up of national representatives as well as generally recognised ‘world class’ scientists. They also
provide a communication link to military users and other NATO bodies. RTO'’s scientific and technological work is carried
out by Technical Teams, created for specific activities and with a specific duration. Such Technical Teams can organise
workshops, symposia, field trials, lecture series and training courses. An important function of these Technical Teams is to
ensure the continuity of the expert networks.

RTO builds upon earlier cooperation in defence research and technology as set-up under the Advisory Group for Aerospace
Research and Development (AGARD) and the Defence Research Group (DRG). AGARD and the DRG share common roots
in that they were both established at the initiative of Dr Theodore aoméf, a leading aerospace scientist, who early on
recognised the importance of scientific support for the Allied Armed Forces. RTO is capitalising on these common roots in
order to provide the Alliance and the NATO nations with a strong scientific and technological basis that will guarantee a
solid base for the future.

The content of this publication has been reproduced
directly from material supplied by RTO or the authors.

Published July 2001

CopyrightJ RTO/NATO 2001
All Rights Reserved

ISBN 92-837-1069-X

sm
W s 0o s E P H
OTTAWA/HULL

Printed by S. Joseph Ottawa/Hull
(A . Joseph Corporation Company)
45 Sacré-Caaur Blvd., Hull (Québec), Canada J8X 1C6



The Second NATO Modelling and
Simulation Conference

(RTO MP-071 / NM SG-010)

Executive Summary

The creation of the new NATO organisation for Modelling and Simulation was approved by the NAC,
in 1998. This organisation was set up within the R&T organisation and consists of a NATO Modelling
and Simulation Group (NMSG) reporting to the RTB, supported by a permanent office installed in
RTA (Neuilly, France): the Modelling and Simulation Coordination Office (MSCO). The NMSG
activity is undertaken according to an “Action plan” approved by the RTB and revised annually. This
action plan requires the organisation of an annual M&S conference, in order to leverage the general
knowledge of NATO and PfP nations members and to facilitate cultural and technical exchanges on
this relatively new M&S topic for NATO.

The second RTA NATO Modelling and Simulation Conference was hosted by the UK MOD, in
conjunction with the 3rd International Synthetic Environment Conference (ISEC), and was held at the
Royal Military College of Science at Shrivenham 24 to 26 October 2000.

The Conference presented a series of papers during plenary sessions designed to provide an overview
of NATO M&S current best practices, standards, interoperability and reuse. The Conference also
provided information on NATO M&S policy, and new M&S activities within the Alliance. In addition

the Conference also addressed themes of research, development and the application of Synthetic
Environments.

The main objectives selected for the Conference were the following:
1. Provide a forum to present and discuss NATO M&S best practice and policy,

2. Provide an overview of current and future NATO M&S activities pertaining to both the
development and employment of M&S, to include impact assessments and lessons-learned,

3. Present briefings on the latest M&S-related technology developments, relating to NATO Research
and Technology Organisation (RTO) activities and those emerging elsewhere,

4. Discuss updates on M&S-related standards activities (including both NATO Standards Agreements
and commercial standards),

5. Provide a forum to present research, development and the application of Synthetic Environments.

The conference was organised in 6 sessions: 25 papers or presentations were provided. Many enriching
guestions and discussions were raised and the audience expressed its satisfaction with the high standar
of papers and presentations. The proceedings contains a technical evaluation of the conference, copies
of published papers and, exceptionally when papers were not available, a copy of the presentation.

Key outcomes and conclusions from the Conference were:

a. The importance of M&S within NATO remains high. SACLANT reaffirmed that M&S will
provide strong support in the key areas of defence planning, training & exercises, support in
military operations and in CDE (Concept Development and Experimentation).

b. It was generally accepted that Synthetic Environments and M&S will be successfully applied to
equipment capability and operational support & training, but their application to real-time decision
making (defence policy, programmes and balance of investments) will be a more difficult and
longer-term problem.



c. The first NATO Federation of simulations (the Distributed Multi-National Defence Simulations -
DIMuNDS 2000 Project) was successfully demonstrated at the Conference. This impressed
attendees by the demonstrative impact of the federation of simulations and the prospect it provided
for future Computer Assisted Exercising (CAX) capabilities to support, in particular, the NATO
CJTF.

d. The Synthetic Environment Data Representation and Interchange Standard (SEDRRAS
provides the means to represent environmental data (terrain, ocean, air and space), and promote the
unambiguous, loss-less and non-proprietary interchange of environmental data is becoming more
widely used within the M&S community and is now likely to be recommended as a NATO
STANAG.

e. The integration of human behaviour at different levels within simulations will remain a very
difficult problem and challenge for the M&S community.

f. Major General A C Figgures, Capability Manager (Manceuvre) UK MOD, provided the Conference
with a fitting end message encouraging the SE and M&S community “to continue their efforts,
without forgetting the primary objectives of providing military personnel with effective, affordable
SEs which are also credible to military and scrutiny staffs. SEs must be led by Cyzibraed
not by Technologyush”.



Deuxieme conférence OTAN sur la modéisation
et la smulation

(RTO MP-071 / NM SG-010)

Synthese

La création d’'un nouvel organisme OTAN de netidation et simulation (M&S) até approuee par le
NAC en 1998. Cet organismeeté cieé au sein de I'Organisation pour la recherche et la technologie
de 'OTAN (RTO) et consiste en un Groupe OTAN de sis@dtion et simulation (NMSG) qui rend
compte au RTB et qui dispose d’'un bureau permanent dans les locaux dedaN®UAly (France) : le
bureau de coordination des actdtOTAN de moelisation et simulation (MSCO). Les actast'du
NMSG sont entreprises dans le cadre d'un “Plan d’action” apprpavie RTB et revu tous les ans. Ce
plan d’action peVvoit 'organisation d’une coefence M&S annuelle, qui a pour objectif de sensibiliser
les pays membres de 'OTAN ainsi que les pays dudPgdsujet relativement nouveau pour 'OTAN,
ainsi que de faciliter leschanges culturels et techniques dans ce domaine.

La deuxeme conérence RTA/OTAN sur la matisation et la simulation &t organise par le
Ministere de la Bfense du Royaume-Uni, conjointement avecem@ Congrence Internationale sur
les Environnements Syrdtiques (ISEC) au Royal Military College of Science de Shrivenham du 24
au 26 octobre 2000.

Lors des sances m@hieres, la cordfence donna liea une sfie de communications offrant un aper,
des meilleures pratiques actuelles, des normes, de l'ietedope et de la eltilisation de la M&S
dans 'OTAN. Elle aegalement appatdes informations sur la politique de 'OTAN en reeti de
M&S, ainsi que des nouvelles actedtde moelisation et simulation au sein de I'Alliance. En outre,
les tremes de la recherche, developpement et de l'utilisation des environnements syigies ont
et abore@s.

Les principaux objectifs de la carEnceetaient les suivants :

1. Offrir un forum pour la @$entation et la discussion des meilleures pratiques et de la politique de
'OTAN en matere de M&S.

2. Donner un aper des activ#s M&S actuelles et futures de 'OTAN concernantdeedoppement
et la mise en ceuvre de la M&S, y comprey/8luation de sa p@e et les enseignementgalfirés.

3. Pesenter des briefings sur les dernieeveddppements dans le domaine des technologies de
modélisation-simulation en relation avec les acéigitde I'Organisation pour la recherche et
technologie de 'OTAN (RTO), ainsi qu’avec toutes autres aetdthergentes.

4. Discuter des misesjour des normes dans le domaine de la M&S (comprenkntois toutes les
STANAGsS et les normes commerciales).

5. P@senter un forum pour la recherche, éveloppement et la mise en ceuvre des environnements
synthétiques.

Le symposium &t& organis”en six sessions : 25 difEntes communications oett ‘pesentes. Bon
nombre de questions @rEssantes ordgtf souleees et des discussions fructueuses ont eu lieu. Les
participants ont exprim’leur satisfaction devant le haut niveau des communications et des
présentations. Le compte rendu de la eosrfice contient unevaluation technique de la cenéhce,

des copies de communications ayatét publges et, exceptionnellement, en cas de non-dispoeibilit”
des communications, des photocopies desqntations.



Les Bsultats et conclusions principales de la ewmice furent :

a. La M&S pesente toujours un grandendt pour 'OTAN. Le SACLANT a eaffirmé I'importance
du soutien qui sera fourni par la M&S dans les domaines glie sont la planification de la
défense, I'entraiement et les exercices, le soutien desratns militaires et l'activit” CDE
(développement de concept et erpientation).

b. Il aétt gréralement admis que les environnements syifhés (SE) et la M&S pourroetre
appligeés avec su&s au soutien des eftions et I'entrahement, ainsi qa I'amélioration des
capacie€s desquipements, mais que leur mise en ceuvre pour la prisectgods en tempsel
(politique de @fense, programmesgquilibre des investissements) gaera plus difficile et plus
longuea réaliser.

c. La premere Bdération de simulateurs de 'OTAN (le projet de simulaticgyzarties de efense
multinationale - DIMUNDS 2000) &t pesente avec sues lors de la coefence. Les
participants onefe impressiones par I'impact de cette ét€ration”, ainsi que par la perspective
gu’elle fournit pour les exercices assistpar ordinateur (CAX) en particulier pour le soutien des
opérations GFIM de 'OTAN.

d. La norme relative aux doee$ pour la repsentation et lesechanges de doee$ sur
'environnement syntitique (SEDRIS) qui permet de repsenter des doemS
environnementales (terrestres, maritimesrjesines et spatiales) et de promouvoir eelsanges
sans pertes et exclusives de dms’environnementales, est de plus en plus adiligar la
communawt”M&S et pourrait devenir un STANAG OTAN.

e. L'integration du comportement humairdes niveaux difffents dans les simulations demeurera un
probleéme tes difficile et un dfi pour la communaatde la M&S.

f. Le Major General A C Figgures, responsable CapadManceuvres) au minese de la Bfense
britannique, a pronomrcun discours de conclusioresradam” dans lequel il a encoumadés
communawts SE et M&Sa “poursuivre leurs efforts, sans oublier les objectifs prioritaires qui sont
de fournir aux militaires des environnements sgtithies efficaces et abordables qui soient
acceptablesa ‘la fois pour les militaires et lesnficateurs. Les SE doivent progresser sous
'impulsion de la demande de la clield et non sous l'effet de la poasstechnologique”.

Vi



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

(except for items marked in red, which were not available at the time of production)

Contents

Group Officers

Technical Evaluation Report
by J.L. Igarza

TUTORIALS

An Update of HLA Standards Efforts
by B. Waite

Introduction to SEDRIS
by P. Foley and C. Matthews

OPENING SESSION

Welcoming Address - ‘ Synthetic Environments - Managing the Breakout
by M. Markin

Opening Address for NATO M& S Conference
by G. Sirsal

Keynote Address
by G.J. Burrows

Industry’s Role
by M. Mansell

The RMCS SSEL
by J.R. Searle

SESSION 1: POLICY, STRATEGY & MANAGEMENT

A Strategy for the Provision of Infrastructure and Services in Support of Synthetic
Environments
by J.M. Henderson and R.J. Salmon

CANADA M&S ORGANISATIONS:

An Integrated Canadian Approach to Concept Development,
Joint Experimentation and Modelling and Simulation
by J. Bovenkamp

The Establishment of the Army Simulation Centre
by J.L. Cyr

An R&D Strategy for the Way Ahead in M& S for the Canadian Air Force
by J.P. Landolt and J.R. Evans

Italian M& S Center Project
by A. Surian

T Paper not available at time of production.

vii

Reference
T

TUl

TU2

WA



SEMB Presentation
by M. Mansell

Introduction to the DIMUNDS 2000 Project and Demonstration
by D. Coppieters and J. Hamers

SESSION 2: BUILDING SYNTHETIC ENVIRONMENTS, INTEGRATION AND

STANDARDS ISSUES

Emerging 1SO Standards for the Representation of Physical Environmental Data
by J. Cogman

Promoting Re-use in Synthetic Environments by Developing Generic Components
by R. Smith

The Use of DIS and HLA for Real-Time Virtual Simulation — A Discussion
by J. Steel

SESSION 3: BUILDING SYNTHETIC ENVIRONMENTS, REPRESENTATION ISSUES

NATO Long Term Scientific Study (LTSS/51) on Human Behaviour Representation
by U.K.J. Dompke

Synthetic Environments — The Met. Office Approach
by B.W. Golding

Dynamic Terrain in the Synthetic Environment
by R. Simons

SESSION 4: SYNTHETIC ENVIRONMENT APPLICATIONS,
EXERCISES AND TRAINING

Synthetic Environments in Advanced Distributed L earning
by M. Kelly and J. Allen

The Use of Virtual Simulation for Dismounted Infantry Training
by J.D. Smith and J. Steel

Paper 16 withdrawn

Aircrew Mission Training Via Distributed Simulation — A NATO Study
by B.N. Tomlinson

Computer Generated Forces Based on Tactical Application of Principles of Combat
Survivability
by S.N. Price, D.K. McBride and V. Sastry

Exercise - ‘Réaction Combinée
by M. Watson and J.-L. Igarza

SESSION 5: SYNTHETIC ENVIRONMENT APPLICATIONS,
EQUIPMENT ACQUISITION

Paper 20 withdrawn
Paper 21 withdrawn

10

11

12

13

14

15

17

18

19

——————————————————————————————————————————————————————————————————————————————————

Simulation Based Acquisition in the Joint Strike Fighter Program
by R.J. Hartnett and J.A. “Chips” Lawler

A Simulation Framework for Command and Staff Training
by C. (Randy) Ball

UK Future Offensive Air System (FOAS): From Requirements to Operation
by P. Baker, K. Martin, I. Page and N. Smith

Conference Closing Remarks
by A. Figgures

T Paper not available at time of production.

viii



Foreword

Following the success of the first NATO RTA Modelling and Simulation Conference held in Norfolk, USA in October
1999, a second Modelling and Simulation Conference was held in the UK over the period 24 to 26 October 2000. It
was hosted by the UK Ministry of Defence and the Royal Military College of Science at Shrivenham in the UK and
was held in conjunction with the International Synthetic Environment Conference. The Conference had the themes of
modelling and simulation interoperability, the NATO M&S Master/Action Plan, simulation policy, new M&S
activities within the Alliance and Synthetic Environments.
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