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The Research and Technology
Organisation (RTO) of NATO

RTO is the single focus in NATO for Defence Research and Technology activities. Its mission is to conduct and promote
co-operative 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 co-ordination 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 co-ordinates RTO’s co-operation 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 co-operation.

The total spectrum of R&T activities is covered by the following 7 bodies:

o AVT Applied Vehicle Technology Panel

¢ HFM  Human Factors and Medicine Panel

e IST Information Systems Technology Panel

¢ NMSG NATO Modelling and Simulation Group

e SAS System Analysis and Studies Panel

e SCI Systems Concepts and Integration Panel

e 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 co-operation 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 von Kérman, 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 2007

Copyright © RTO/NATO 2007
All Rights Reserved

ISBN 978-92-837-0081-4

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 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 on the back cover.
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manoeuvres using a neural recording system.

Sion Jennings received an M.A.Sc. in Systems Engineering and is a human factors engineer at the Flight
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Testing Establishment (AETE) with several (100 — 200) hours of experience flying with night vision goggles.
Currently, Mr. Stewart pilots helicopters for an air ambulance company in Alberta, Canada.

RTO-AG-SCI-089 ix



z?

ORGANIZATION

List of Authors

CANADA

Mr. M. BRULOTTE
Transport Canada

335 Osgoode Street
Ottawa, Ontario KIN 1H2
Email: BRULOT@tc.gc.ca

Mr. Rob ERDOS

National Research Council
Institute for Aerospace Research
Flight Research Laboratory

1200 Montreal Road, Building U61
Ottawa, Ontario K1A OR6

Email: robert.erdos@nrc.ca

Dr. Gregory CRAIG (Chairman)

Flight Mechanics and Avionics Research Officer
Flight Research Laboratory

Institute for Aerospace Research

National Research Council

1200 Montreal Road, Building U61

Ottawa, Ontario K1A OR6

Email: greg.craig(@nrc-cnrc.gc.ca

Mr. Sion JENNINGS

National Research Council of Canada
Institute for Aerospace Research
Flight Research Laboratory

Montreal Road, Building U61
Ottawa, Ontario K1A OR6

Email: sion.jennings@nrc.ca

Mr. Guy RAMPHAL

Aerospace Engineering Test Establishment (AETE)
4 Wing Cold Lake

P.O. Box 6550

Station Forces

Cold Lake, Alberta TOM 2C6

Email: mail287m@dnd.ca

FRANCE

Mr. Jacques DUMOULIN

Ministére de la Défense

Direction des Centres d’Expertise et d’Essais
Centre d’Essais en Vol

Base d’Essais d’Istres

13128 Istres Air

Email: jdumoulin_cev@compuserve.fr

FRANCE (cont’d)

Dr. Alain LEGER

THALES Avionics

Chief Scientist Human Factors

Rue Toussaint-Catros

BP 91

33187 Le Haillan Cedex

Email: alain.leger@fr.thalesgroup.com

Mr. Denis PETIPAS

EPNER Test Pilot School & Flight Test
Academy (EAS/VT)

Centre d’Essais en Vol

Base d’Essais d’Istres

13128 Istres Air

Email: petipas1 1906(@rta.nato.int

ITALY

Maj. Roberto SABATINI

Space and Naval Warfare Systems Command
(SPAWAR) PEO C41 & Space —
PMW 780 (MIDS IPO)

4301 Pacific Highway

San Diego, CA 92110

United States

Email: roberto.sabatini.it@navy.mil

THE NETHERLANDS

Ir. Robert KRIJN

National Aerospace Laboratory (NLR)

Head, Flight Test Systems & Applications Dept.
P.O. Box 90502

1006 BM Amsterdam

Email: krijn@nlr.nl

Mr. Gert NUETZEL
Delft Electronics Products
Postbus 60

9300 AB Roden

Email: gnutzel@dep.nl

Dr. Ronald P. SLEGTENHORST
Thales Optronics

Postbus 5083

2600 GB Delft

Email: rs@dieo.nl

RTO-AG-SCI-089


mailto:BRULOT@tc.gc.ca
mailto:robert.erdos@nrc.ca
mailto:greg.craig@nrc-cnrc.gc.ca
mailto:sion.jennings@nrc.ca
mailto:mail287m@dnd.ca
mailto:jdumoulin_cev@compuserve.fr
mailto:alain.leger@fr.thalesgroup.com
mailto:petipas11906@rta.nato.int
mailto:roberto.sabatini.it@navy.mil
mailto:krijn@nlr.nl
mailto:gnutzel@dep.nl
mailto:rs@dieo.nl

z?

ORGANIZATION

ROMANIA

Lt. Cdr. Jonut ARGHIROPOL

Flight Test & Research Center

Str. General Aviator Stefan Ispas no. 1
Craiova, Dolj

Email: iarghiropol@yahoo.com

RUSSIAN FEDERATION

Dr. Nikolai L. PANIN

Academy of Sciences

Institute of Higher Nervous Activity &
Neurophysiology (IVND i NF)

Laboratory of Applied Physiology

5a Butlerov str.

117485 Moscow

Email: panin@aviacom.ru

SPAIN

Eng. Jesus J. FERNANDEZ-ORIO

Instituto Nacional de Tecnica Aeroespacial (INTA)
Flight Test Department

Carretera Torrejon-Ajalvir, km. 4

28850 Torrejon de Ardoz, Madrid

Email: fdezoj@inta.es

SWEDEN

Mr. Christian BUCK

Saab Aerosystems Flight Test and Verification
SE-581 88 Linkdping

Email: christian.buck@saab.se

UNITED KINGDOM

Mr. Dennis MORLEY

Flight Test W27K

BAE Systems

Warton Aerodrome, Warton

Preston, Lancashire PR4 1AX

Email: dennis.morley@baesystems.com

Mr. David THORNDYCRAFT

QinetiQ FST Division Crew & Decision Systems
Building A5, Room 2067

Cody Technology Park

Ively Road, Farnborough

Hampshire GU14 0LX

Email: dcthorndycra@qinetiq.com

UNITED KINGDOM (cont’d)

Mr. Andrew TRACEY

BAE Systems

Flight Test Department (W27T)
Warton Aerodrome

Warton, Preston PR5 5QT

Email: andrew.tracey@baesystems.com

Mrs. Barbara WOOD
QinetiQ

Boscombe Down

Building 456, Room 125
Salisbury, Wiltshire SP4 0JF
Email: bawood@qinetig.com

UNITED STATES

Mr. Wilson LOWRY

US Naval Test Pilot School
22783 Cedar Point Road
Building 2168

Patuxent River, MD 20670
Email: wilson.lowry@navy.mil

Mr. Clarence E. RASH

US Army Aeromedical Research Laboratory
Aircrew Health and Performance Division
P.O. Box 620577, Building 6901

Fort Rucker, AL 36362-0577

Email: clarence.rash@se.amedd.army.mil

Ms. L. Tracy REDD

Air Force Flight Test Center (AFFTC)
412th Test Wing/ ENFS

Building 1609

Edwards Air Force Base, CA 93524
Email: tracy.redd@edwards.af.mil

Mr. Dan A. ROTH

Air Force Flight Test Center

412 TW/CT

195 East Popson Avenue

Edwards Air Force Base, CA 93524-6843
Email: dan.roth@edwards.af.mil

Mr. Fred N. STOLIKER
808 Skeel Drive

Camarillo, CA 90310
Email: Stoliker@vcnet.com

RTO-AG-SCI-089

Xi


mailto:iarghiropol@yahoo.com
mailto:panin@aviacom.ru
mailto:fdezoj@inta.es
mailto:christian.buck@saab.se
mailto:dennis.morley@baesystems.com
mailto:dcthorndycra@qinetiq.com
mailto:andrew.tracey@baesystems.com
mailto:bawood@qinetiq.com
mailto:wilson.lowry@navy.mil
mailto:clarence.rash@se.amedd.army.mil
mailto:tracy.redd@edwards.af.mil
mailto:dan.roth@edwards.af.mil
mailto:Stoliker@vcnet.com

z?

ORGANIZATION

xii RTO-AG-SCI-089



z?

ORGANIZATION

REPORT DOCUMENTATION PAGE

1. Recipient’s Reference | 2. Originator’s References 3. Further Reference 4. Security Classification
of Document
RTO-AG-SCI-089 ISBN UNCLASSIFIED/

AC/323(SCI-089)TP/89 978-92-837-0081-4 UNLIMITED

5. Originator  pocearch and Technology Organisation

North Atlantic Treaty Organisation
BP 25, F-92201 Neuilly-sur-Seine Cedex, France

6. Title
Flight Testing of Night Vision Systems in Rotorcraft

7. Presented at/Sponsored by

This AGARDograph has been sponsored by SCI-172, the Flight Test Technical
Team (FT3) of the Systems Concepts and Integration Panel (SCI) of the RTO,
and serves as Volume 25 of the RTO AGARDograph 300 Flight Test
Techniques Series.

8. Author(s)/Editor(s) 9. Date
Multiple July 2007

10. Author’s/Editor’s Address 11. Pages
Multiple 86

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

Avionics Guidelines Night vision

Comparison Head up displays NVG (Night Vision Goggles)
Compeatibility Helicopters Operational effectiveness
Display devices Helmets Optical detection
Electro-optics Human factors engineering Performance evaluation
Flight control Lab test procedures Performance tests

Flight crews Low light level viewing Procedures

Flight tests Man machine systems Simulation

Flight test methods Methodology Testing and assessment
Goggles

14. Abstract

This AGARDograph presents a general summary of suggested Night Vision Goggle (NVG) testing
methods and should be used as a framework for developing airborne and laboratory based
experiments to evaluate equipment. The objective of this document is to provide an inventory of
rules, standards, procedures, methods and means needed to test and evaluate night vision systems.
In order to meet its objective, the scope of this AGARDograph is limited to the testing of night
vision devices based on image intensification technology for use in rotorcraft. This AGARDograph
includes sections covering the basic theory of the systems in use today, human vision and its
relationship to the technology, general flight test methodology and an inventory of flight test
techniques from NATO countries.

This publication serves as Volume 25 of the RTO AGARDograph 300 Flight Test Techniques
Series.

RTO-AG-SCI-089



z?

ORGANIZATION

RTO-AG-SCI-089



NORTH ATLANTIC TREATY ORGANISAT

BP 25
F-92201 NEUILLY-SUR-SEINE CEDEX
Télécopie 0(1)55.61.22.99 ¢ E-mail mailbox@rta.nato.int

ION RESEARCH AND TECHNOLOGY ORGANISATION

1

DIFFUSION DES PUBLICATIONS

« FRANCE

RTO NON CLASSIFIEES

Les publications de I’AGARD et de la RTO peuvent parfois étre obtenues 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 soit a
titre personnel, soit au nom de votre organisation, sur la liste d’envoi.

Les publications de la RTO et de I’AGARD sont également en vente aupres des agences de vente indiquées ci-dessous.

Les demandes de documents RTO ou AGARD doivent comporter la dénomination « RTO » ou « AGARD » selon le cas, suivi du numéro de série.
Des informations analogues, telles que le titre est la date de publication sont souhaitables.

Si vous souhaitez recevoir une notification électronique de la disponibilité des rapports de la RTO au fur et a mesure de leur publication, vous pouvez
consulter notre site Web (www.rto.nato.int) et vous abonner a ce service.

CE

ALLEMAGNE
Streitkrafteamt / Abteilung II1
Fachinformationszentrum der Bundeswehr
(FIZBw)
Gorch-Fock-Strafle 7, D-53229 Bonn

NTRES DE DIFFUSION NATIONAUX
GRECE (Correspondant)

Defence Industry & Research General

Directorate, Research Directorate
Fakinos Base Camp, S.T.G. 1020
Holargos, Athens

BELGIQUE HONGRIE
Royal High Institute for Defence — KHID/IRSD/RHID Department for Scientific Analysis
Management of Scientific & Technological Research Institute of Military Technology
for Defence, National RTO Coordinator Ministry of Defence
Royal Military Academy — Campus Renaissance P O Box 26

Renaissancelaan 30

H-1525 Budapest

1000 Bruxelles
ISLANDE
CANADA Director of Aviation
DSIGRD?2 - Bibliothécaire des ressources du savoir c/o Flugrad
R et D pour la défense Canada Reykjavik
Ministére de la Défense nationale
305, rue Rideau, 9° étage ITALIE

Ottawa, Ontario K1A 0K2

DANEMARK
Danish Acquisition and Logistics Organization
(DALO)
Lautrupbjerg 1-5
2750 Ballerup

ESPAGNE
SDG TECEN / DGAM
C/ Arturo Soria 289
Madrid 28033

ETATS-UNIS
NASA Center for AeroSpace Information (CASI)
7115 Standard Drive
Hanover, MD 21076-1320

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

NASA Center for AeroSpace
Information (CASI)

7115 Standard Drive

Hanover, MD 21076-1320

ETATS-UNIS

General Secretariat of Defence and
National Armaments Directorate

5™ Department — Technological
Research

Via XX Settembre 123

00187 Roma

LUXEMBOURG
Voir Belgique

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

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

AGENCES DE VENTE

The British Library Document
Supply Centre

Boston Spa, Wetherby

West Yorkshire LS23 7BQ

ROYAUME-UNI

POLOGNE
Centralny Os$rodek Naukowej
Informacji Wojskowej
Al. Jerozolimskie 97
00-909 Warszawa

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

REPUBLIQUE TCHEQUE
LOM PRAHA s. p.
0. z. VTULaPVO
Mladoboleslavska 944
PO Box 18
197 21 Praha 9

ROUMANIE
Romanian National Distribution
Centre
Armaments Department
9-11, Drumul Taberei Street
Sector 6
061353, Bucharest

ROYAUME-UNI
Dstl Knowledge Services
Information Centre
Building 247
Dstl Porton Down
Salisbury
Wiltshire SP4 0JQ

TURQUIE
Milli Savunma Bakanligi (MSB)
ARGE ve Teknoloji Dairesi
Bagkanlig1
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: Springfield
http://www.sti.nasa.gov/Pubs/star/Star.html Virginia 2216
STAR est édité par CASI dans le cadre du programme ETATS-UNIS

NASA d’information scientifique et technique (STI)

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


mailto:mailbox@rta.nato.int
http://www.rto.nato.int/
http://www.sti.nasa.gov/Pubs/star/Star.html

NORTH ATLANTIC TREATY ORGANISATION

BP 25

F-92201 NEUILLY-SUR-SEINE CEDEX ¢« FRANCE

RESEARCH AND TECHNOLOGY ORGANISATION

1

5 1

DISTRIBUTION OF UNCLASSIFIED

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

RTO PUBLICATIONS

AGARD & RTO publications are sometimes available from the National Distribution Centres listed below. If you wish to receive all RTO reports,
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 reports may also be purchased from the Sales Agencies listed below.

Requests for RTO or AGARD documents should include the word ‘RTO’ or ‘AGARD?’, as appropriate, followed by the serial number. Collateral
information such as title and publication date is desirable.

If you wish to receive electronic notification of RTO reports as they are published, please visit our website (www.rto.nato.int) from where you can

register for this service.

NATIONAL DISTRIBUTION CENTRES

BELGIUM

Royal High Institute for Defence — KHID/IRSD/RHID
Management of Scientific & Technological Research

for Defence, National RTO Coordinator

Royal Military Academy — Campus Renaissance

Renaissancelaan 30
1000 Brussels

CANADA
DRDKIM2
Knowledge Resources Librarian
Defence R&D Canada
Department of National Defence
305 Rideau Street, 9 Floor
Ottawa, Ontario K1A 0K2

CZECH REPUBLIC
LOM PRAHA s. p.
0. z. VTULaPVO
Mladoboleslavska 944
PO Box 18
197 21 Praha 9

DENMARK
Danish Acquisition and Logistics Organization
(DALO)
Lautrupbjerg 1-5
2750 Ballerup

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

GERMANY
Streitkrafteamt / Abteilung I11
Fachinformationszentrum der Bundeswehr
(FIZBw)
Gorch-Fock-Stralle 7
D-53229 Bonn

NASA Center for AeroSpace
Information (CASI)

7115 Standard Drive

Hanover, MD 21076-1320

UNITED STATES

GREECE (Point of Contact)
Defence Industry & Research
General Directorate
Research Directorate
Fakinos Base Camp
S.T.G. 1020
Holargos, Athens

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

ICELAND
Director of Aviation
c/o Flugrad, Reykjavik

ITALY
General Secretariat of Defence and
National Armaments Directorate
5™ Department — Technological
Research
Via XX Settembre 123
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

POLAND
Centralny Os$rodek Naukowej
Informacji Wojskowej
Al Jerozolimskie 97
00-909 Warszawa

PORTUGAL
Estado Maior da Forca Aérea
SDFA — Centro de Documentagdo
Alfragide
P-2720 Amadora

ROMANIA
Romanian National Distribution
Centre
Armaments Department
9-11, Drumul Taberei Street
Sector 6, 061353, Bucharest

SPAIN
SDG TECEN / DGAM
C/ Arturo Soria 289
Madrid 28033

TURKEY
Milli Savunma Bakanligi (MSB)
ARGE ve Teknoloji Dairesi
Baskanlig
06650 Bakanliklar — Ankara

UNITED KINGDOM
Dstl Knowledge Services
Information Centre
Building 247, Dstl Porton Down
Salisbury, Wiltshire SP4 0JQ

UNITED STATES
NASA Center for AeroSpace
Information (CASI)
7115 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)
STAR is available on-line at the following uniform

resource locator:

http://www.sti.nasa.gov/Pubs/star/Star.html
STAR is published by CASI for the NASA Scientific

and Technical Information (STI) Program
STI Program Office, MS 157A

NASA Langley Research Center
Hampton, Virginia 23681-0001

UNITED STATES

Springfield
Virginia 2216
UNITED STATES

Government Reports Announcements & Index (GRA&I)
published by the National Technical Information Service

(also available online in the NTIS Bibliographic
Database or on CD-ROM)

ISBN 978-92-837-0081-4


mailto:mailbox@rta.nato.int
http://www.rto.nato.int/
http://www.sti.nasa.gov/Pubs/star/Star.html

	Cover
	Table of Contents
	List of Figures/Tables
	Nomenclature
	Preface
	List of Authors
	Report Documentation Page



