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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: 
• AVT Applied Vehicle Technology Panel  
• HFM Human Factors and Medicine Panel  
• IST Information Systems Technology Panel  
• NMSG NATO Modelling and Simulation Group  
• SAS System Analysis and Studies 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 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 Kármán, 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. 
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AGARDograph Series 160 and 300 

Soon after its founding in 1952, the Advisory Group for Aerospace Research and Development (AGARD) 
recognized the need for a comprehensive publication on Flight Test Techniques and the associated instrumentation. 
Under the direction of the Flight Test Panel (later the Flight Vehicle Integration Panel, or FVP) a Flight Test 
Manual was published in the years 1954 to 1956. This original manual was prepared as four volumes:  
1. Performance, 2. Stability and Control, 3. Instrumentation Catalog, and 4. Instrumentation Systems. 

As a result of the advances in the field of flight test instrumentation, the Flight Test Instrumentation Group was 
formed in 1968 to update Volumes 3 and 4 of the Flight Test Manual by publication of the Flight Test 
Instrumentation Series, AGARDograph 160. In its published volumes AGARDograph 160 has covered recent 
developments in flight test instrumentation. 

In 1978, it was decided that further specialist monographs should be published covering aspects of Volumes 1 
and 2 of the original Flight Test Manual, including the flight testing of aircraft systems. In March 1981,  
the Flight Test Techniques Group (FTTG) was established to carry out this task and to continue the task of 
producing volumes in the Flight Test Instrumentation Series. The monographs of this new series (with the 
exception of AG237 which was separately numbered) are being published as individually numbered volumes in 
AGARDograph 300. In 1993, the Flight Test Techniques Group was transformed into the Flight Test Editorial 
Committee (FTEC), thereby better reflecting its actual status within AGARD. Fortunately, the work on 
volumes could continue without being affected by this change. 

An Annex at the end of each volume in both the AGARDograph 160 and AGARDograph 300 series lists the 
volumes that have been published in the Flight Test Instrumentation Series (AG 160) and the Flight Test 
Techniques Series (AG 300) plus the volumes that were in preparation at that time.  
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Application of Fiber Optic Instrumentation 
(RTO AG-160 Vol. 22 / SCI-228) 

Executive Summary 
This AGARDograph presents an introduction to fiber optic systems and is intended to provide a basic 
understanding of the utilization of these systems for aircraft instrumentation. It documents the current state 
of the art and provides references for users of this technology to track the rapid advances expected in fiber 
optic technology in the coming years. 

Revolutionary advances in fiber optic technology, as applied to flight-test instrumentation, have been 
achieved over the last decade and are expected to continue at a rapid pace for the foreseeable future. There 
has been significant maturation in both the manufacturing of fibers and the miniaturization of hardware, 
which has enabled movement of this technology from controlled laboratory environments to realistic aircraft 
operations. The ability to closely space sensors on the fibers has improved by orders of magnitude and the 
capability for continuous sensors is rapidly becoming feasible. Fiber optic systems will revolutionize flight-
test instrumentation for all of the NATO members, potentially eliminating strain gages and their associated 
wiring while collecting more accurate and densely spaced measurements at a significantly reduced system 
weight. Fiber optic instrumentation provides the ability to capture system-wide stress, strain, and temperature 
measurements far beyond classic aircraft flight-test instrumentation applications. The technology also 
enables the determination of many other derived engineering parameters such as structural shape, and applied 
loads; information that has not been available before with conventional aircraft sensors systems. 

This AGARDograph documents the current state of the art for this technology and provides references for 
users to track the rapid advances expected in fiber optics in the coming years. One application for this 
technology could be to a wide range of NATO aircraft systems in order to establish a comprehensive set of 
data for aging aircraft. Other future applications could entail embedding fiber optic systems in composite 
structures as they are manufactured, allowing extremely light-weight flexible structures to be actively 
controlled, giving enhanced capability to air, surface, and ground-based NATO systems. 
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Validation des systèmes d’instrumentation  
à fibres optiques 

(RTO AG-160 Vol. 22 / SCI-228) 

Synthèse 
Cette AGARDograph présente une introduction aux systèmes à fibres optiques et a pour objet d’expliquer 
l’utilisation de ces systèmes dans l’instrumentation embarquée. Elle expose l’état actuel de la technique et 
fournit un cadre de référence pour que les utilisateurs de cette technologie puissent suivre les progrès rapides 
qui sont attendus dans le domaine des fibres optiques au cours des années à venir. 

Durant les dix dernières années, des progrès révolutionnaires ont été accomplis par la technologie des fibres 
optiques appliquée à l’instrumentation des essais en vol, et ces avancées devraient se poursuivre à un  
rythme rapide dans un avenir prévisible. Le degré de maturité des procédés de fabrication de fibres et de 
miniaturisation du matériel a progressé, permettant ainsi à cette technologie de passer du stade des conditions 
contrôlées en laboratoire au stade des conditions d’opérations aériennes réalistes. La densité d’intégration  
de capteurs dans les fibres a été accrue de plusieurs ordres de grandeur et les progrès réalisés en termes  
de faisabilité de capteurs continus sont rapides. Les systèmes à fibres optiques vont révolutionner 
l’instrumentation des essais en vol dans l’ensemble des pays membres de l’OTAN, entraînant la disparition 
progressive des jauges extensométriques et des câblages qu’elles nécessitent, tout en autorisant des mesures 
plus précises à haute densité d’intégration et pour un poids bien moindre. Les instruments à fibres optiques 
offrent des capacités de mesure de contrainte, d’allongement et de température à l’échelon d’un système bien 
supérieures aux possibilités des instruments embarqués classiques d’essais en vol. Grâce à cette technologie, 
il est en outre possible de calculer une multitude d’autres paramètres techniques dérivés, tels que la forme de 
structures et les charges appliquées, informations qu’il n’était jusqu’à présent pas possible de recueillir avec 
les systèmes de capteurs embarqués classiques. 

Cette AGARDograph expose l’état actuel de la technique et fournit un cadre de référence pour que les 
utilisateurs de cette technologie puissent suivre les progrès rapides qui sont attendus dans le domaine des 
fibres optiques au cours des années à venir. Cette technologie pourrait, notamment, être appliquée à un large 
éventail de systèmes d’aéronefs de l’OTAN dans le but de constituer un ensemble détaillé de données pour 
des aéronefs vieillissants. D’autres applications futures pourraient consister à intégrer des systèmes à fibres 
optiques dans des structures composites en cours de fabrication, autorisant ainsi le contrôle actif de structures 
flexibles ultra légères et améliorant les capacités des systèmes OTAN aériens, de surface et terrestres. 
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