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AGARDograph Series 160 & 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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Electronic Warfare Test and Evaluation 
(RTO-AG-300-V28) 

Executive Summary 
Control and exploitation of the electromagnetic spectrum has become as much a part of modern warfare as air 
superiority or dominance of the sea lanes. Electronic Warfare (EW) is the mission area responsible for 
establishing and maintaining a favourable position in the electromagnetic domain. Test and evaluation (T&E) 
of those devices used on modern military aircraft to prosecute this critical mission area requires the use of a 
wide range of test techniques and analytical methods to assure users of the readiness of EW systems to meet the 
challenges of the combat environment. Actual in-flight testing comprises a relatively small portion of the EW 
T&E process. As a result, the reader will find that the concentration in this handbook is far broader than ‘flight 
test’ – ranging from laboratory efforts to establish the system performance baseline through complex ground-
based simulations and finally the limited verification accomplished in the open air range environment. 

This handbook is intended as an introductory text dedicated to EW systems T&E. While other volumes in the 
Flight Test Techniques Series have provided limited coverage of EW system testing, they have been generally 
aimed at a broad view of T&E and have not resulted in a singular focused handbook on EW test techniques. 

While the primary goal of this handbook is to introduce the novice to a disciplined approach to EW testing,  
it will also serve more experienced testers and programme managers as a concise reference for the EW test 
process and test resources. It begins with an overview of the test process in the context of the roles and 
missions expected of EW systems. Subsequent chapters provide examples of test requirements for major 
categories of EW systems. The final chapters focus on descriptions of specific types of test resources and how 
they can be linked to simulate predicted operational conditions. A catalogue of some useful EW Test Facilities 
is included in an annex to this handbook. 

The original version of the handbook has been updated to include additional details with previous treatments 
while introducing new material and greatly expanding the use of figures as an aid to understanding. New material 
includes discussions about the T&E of infrared countermeasures systems, radio frequency towed decoy 
systems, low observable systems, and directed energy weapons (High-Power Microwave [HPM] and High-
Energy Lasers [HEL]). The chapters addressing T&E resources, modelling and simulation, and lessons learned 
have been updated to account for advances in the last decade. The annex providing a sample of the member 
Nations’ EW T&E facilities has also been updated.  
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Essai et évaluation en matière  
de guerre électronique 

(RTO-AG-300-V28) 

Synthèse 
Le contrôle et l’exploitation du spectre électromagnétique sont devenus une composante à part entière de la 
guerre moderne, au même titre que la supériorité aérienne ou la maîtrise des couloirs maritimes. La guerre 
électronique (GE) constitue le champ de mission responsable de l’établissement et du maintien d’une position 
favorable dans le domaine de l’électromagnétique. L’essai et l’évaluation (E&E) des appareils utilisés à bord 
des avions militaires modernes pour mettre en œuvre ce champ de mission critique nécessitent une large 
batterie de techniques d’essai et de méthodes d’analyse, ce afin de garantir aux utilisateurs un niveau de 
préparation des systèmes de GE qui répondent aux défis de l’environnement de combat. Les essais en vol réel 
ne représentent qu’une part relativement faible du procédé d’E&E de GE. En conséquence, comme pourra le 
constater le lecteur, les sujets de ce manuel s’étendent au-delà de « l’essai en vol », allant des activités en 
laboratoire visant à établir la référence de performance du système jusqu’à la vérification limitée obtenue dans 
un environnement aérien ouvert en passant par des simulations au sol complexes. 

Ce manuel fait office d’introduction aux E&E des systèmes de GE. Tandis que d’autres volumes de la série des 
Techniques d’essais en vol ont apporté des informations limitées sur les essais des systèmes de GE, ils étaient 
généralement destinés à fournir un large aperçu des E&E et n’ont pas abouti à l’élaboration d’un manuel unique 
axé sur les techniques d’essai de GE. 

Bien que ce manuel ait pour principal objectif de présenter au novice une approche disciplinée des essais de 
GE, il est également utile aux contrôleurs des essais et directeurs de programme en tant qu’objet concis de 
référence pour le procédé d’essai de GE et les ressources d’essai. Il s’ouvre sur une présentation d’ensemble du 
procédé d’essai dans le contexte des rôles et missions escomptés des systèmes de GE. Les chapitres qui suivent 
offrent des exemples d’impératifs d’essais pour les grandes catégories de systèmes de GE. Les derniers 
chapitres portent essentiellement sur des descriptions de types spécifiques de ressources d’essai et sur la 
manière dont on peut les associer pour simuler des conditions opérationnelles prédites. Un catalogue non 
exhaustif de Centres d’essai de GE utiles est inclus en annexe de ce manuel. 

La version d’origine de ce manuel a été mise à jour pour apporter des détails supplémentaires à des traitements 
antérieurs, tout en présentant de nouveaux supports et en exploitant plus largement les données chiffrées afin de 
faciliter la compréhension. Les nouveaux supports incluent des discussions relatives aux E&E des systèmes de 
contre-mesures infrarouges, systèmes de leurre à radiofréquences remorqué, systèmes furtifs et armes à énergie 
dirigée (hyperfréquences à grande puissance [HPM] et laser à énergie élevée [HEL]). Les chapitres traitant des 
ressources d’E&E, de la modélisation et de la simulation, ainsi que de l’expérience acquise, ont été mis à jour 
pour tenir compte des avancées des dix dernières années. L’annexe proposant un échantillon des centres d’E&E 
de GE des Etats membres a également été mise à jour. 
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Foreword 

While other volumes in the Flight Test Techniques Series have provided limited coverage of Electronic 
Warfare (EW) system testing, they have been generally aimed at a broad view of test and evaluation (T&E) and 
have not resulted in a singular, focused handbook on EW test techniques. This volume has as its sole focus the 
processes, techniques, facilities, and goals of T&E of modern EW systems. Much of the world of EW remains 
shrouded in secrecy, and detailed descriptions of some test resources, test results, and EW techniques cannot be 
presented herein. However, this volume can fulfil its desired goal of serving as a comprehensive introduction to 
the practice of EW test. 

The first chapter provides a historical perspective of EW system development, an overview of EW systems,  
and basic motivations for T&E. The reader will quickly realise that the development and eventual qualification 
of EW systems is heavily reliant on the use of ground-based T&E resources. Since EW system performance is 
substantially scenario-dependent, much of the testing must be accomplished in a combat-representative 
electromagnetic environment. These high density and wildly dynamic conditions can only be offered to the 
tester through the application of complex models, simulations, and analytical processes. 

Chapters 2, 3, and 4 of this handbook examine the motivation for testing each of the three primary classes of 
EW systems: EW Support Systems, Electronic Attack Systems, and Electronic Protect Systems. The characteristics 
of each type of system are discussed and examples of test objectives, measures of performance (MOPs) (a more 
detailed discussion of MOPs has been included as Annex B), and test resource utilisation are discussed. Chapter 
5 introduces architectural considerations for EW Systems and discusses how various architectures may affect 
the test approach. 

The EW Test Process, defined in Chapter 1, is based on an organised application of test resources including 
measurement facilities, models, simulations, hardware-in-the-loop facilities, installed system test facilities,  
and open air ranges. Chapter 6 describes the EW T&E resource types in detail, while Chapter 7 covers the 
important topic of modelling and simulation and threat simulation. EW T&E mission execution is complex and 
expensive and Chapter 8 describes the essential elements of EW flight test planning, execution and operations. 
Finally, some lessons learned in the T&E of EW systems have been collected in Chapter 9. While the specific 
issues depicted by these anecdotes may not be present in some future test programme, the general nature of the 
lessons may be useful in avoiding costly, time-consuming and often preventable problems. 

This handbook also includes five Annexes. Annex A is a catalogue of some NATO EW Test Facilities. Annex B 
provides an enhanced discussion of MOPs and related test considerations. Annex C shows the derivation of the 
jam-to-signal ratio for two important cases. Annex D provides a Glossary and Annex E lists previous 160 and 
300 series AGARDograph publications. 

Overall, this handbook will help the novice EW tester become familiar with the major elements of EW T&E. 
More experienced testers will find the handbook to be a helpful reference source with a concise description of 
both test processes and test resources throughout the U.S. and Europe. For those individuals with broader 
responsibilities in the acquisition, operations, or sustainment of EW systems, this volume will be a useful 
introduction to the potential for gaining in-depth understanding of EW system functionality and performance 
through the disciplined application of the EW test process. 
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