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The material in this publication was assembled to support a Lecture Series under the
sponsorship of the Systems Concepts and Integration Panel (SCI) and the Consultant
and Exchange Programme of RTO presented on 23-24 March 2000 in Atlanta, USA,
on 3-4 April 2000 in Turin, Italy, and on 6-7 April 2000 in Ankara, Turkey. 



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 7 Panels, dealing with:

• SAS  Studies, Analysis and Simulation

• SCI  Systems Concepts and Integration

• SET  Sensors and Electronics Technology

• IST  Information Systems Technology

• AVT  Applied Vehicle Technology

• HFM  Human Factors and Medicine

• MSG  Modelling and Simulation

These Panels are made up of national representatives as well as generally recognised ‘world class’ scientists. The Panels 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 von Kármán, a leading aerospace scientist, who early on
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Technologies for Future Precision Strike
Missile Systems

(RTO EN-13)

Executive Summary

This report documents the results of NATO Research and Technology Organization (RTO) lecture
series number 221, entitled “Technologies for Future Precision Strike Missile Systems.” The primary
purpose of the lecture series was the disseminating of state-of-the-art scientific and technical
knowledge among a wide audience. The lecture series director and two other speakers provided
lecturers.

Emerging technologies for precision strike missile systems that were addressed in the lecture series
included:

• Missile aeromechanics technologies. Assessments included hypersonic airframes, low cost/high
temperature structure, and ramjet propulsion.

• Guidance & control technologies. Assessments included precision navigation using light weight/low
cost GPS/INS and optimal guidance laws.

• Seeker technologies. Assessments included active and passive infrared and millimeter wave seekers.

• Missile design technologies. Assessments included computer programs and electronic spreadsheets
for conceptual design.

• Missile/aircraft integration technologies. Assessments included high firepower weapon concepts,
reduced observables, and insensitive munitions.

• Simulation/validation technologies. Assessments included hardware-in-the-loop and design
validation.

• Automatic target recognition. Assessments included robust algorithms and hardware/algorithm
optimization.

The material in this publication was assembled to support a Lecture Series under the sponsorship of the
Systems Concepts and Integration Panel (SCI) and the Consultant and Exchange Programme of RTO
presented on 23-24 March in Atlanta, USA, on 3-4 April, 2000 in Turin, Italy, and on 6-7 April, 2000
in Ankara, Turkey.
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les Technologies des futurs systèmes de missiles
pour frappe de précision

(RTO EN-13)

Synthèse

Ce rapport présente les résultats du Cycle de conférences No. 221 sur « Les technologies des futurs
systèmes de missiles pour frappe de précision » organisé par l’Organisation pour la recherche et la
technologie de l’OTAN (RTO). Ce cycle de conférences a eu pour objectif principal la diffusion, auprès
d’un public travaillant dans un grand éventail de domaines, de connaissances scientifiques et
techniques de pointe. Les communications ont été fournies par le Directeur du cycle de conférences et
deux autres conférenciers.

Les technologies naissantes suivantes, relatives aux systèmes de missiles pour frappe de précision, ont
été abordées

• les technologies de l’aéromécanique des missiles avec une évaluation des cellules hypersoniques,
des structures à coût modéré, résistant aux hautes températures, et de la propulsion par statoréacteur.

• les technologies du guidage et du pilotage avec une évaluation de la navigation de précision à l’aide
d’équipements GPS/INS légers et à coût modique et de lois de guidage optimisées.

• les technologies des autodirecteurs, avec une évaluation des autodirecteurs actifs et passifs à ondes
millimétriques et infrarouge.

• les technologies de l’aéromécanique des missiles avec une évaluation des programmes informatiques
d’étude de définition et des tableurs.

• les technologies d’intégration missile/aéronef avec une évaluation des concepts des armements à
grande puissance de feu, la furtivité et les munitions à risques atténués.

• les technologies de simulation/validation avec une évaluation du matériel dans la boucle et de la
validation de la conception.

• les technologies de la reconnaissance automatique de la cible avec une évaluation de l’optimisation
du matériel par rapport aux algorithmes et des algorithmes robustes.

Cette publication a été rédigée pour servir de support de cours pour le Cycle de conférences 221,
organisé par la Commission RTO sur les (SCI) dans le cadre du programme des consultants et des
échanges de la RTO du 23-24 mars 2000, à Atlanta, Etats-Unis et du 3-4 avril 2000 à Turin, Italie, et du
6-7 avril 2000 à Ankara, Turquie.
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DGM/DWOOStreitkräfteamt / Abteilung III UNITED STATES
P.O. Box 20701Fachinformationszentrum der NASA Center for AeroSpace
2500 ES Den HaagBundeswehr, (FIZBw) Information (CASI)

Friedrich-Ebert-Allee 34 Parkway Center
NORWAYD-53113 Bonn 7121 Standard Drive

Norwegian Defence Research Hanover, MD 21076-1320
Establishment

Attn: Biblioteket
P.O. Box 25, NO-2007 Kjeller

SALES AGENCIES
NASA Center for AeroSpace The British Library Document Canada Institute for Scientific and

Information (CASI) Supply Centre Technical Information (CISTI)
Parkway Center Boston Spa, Wetherby National Research Council
7121 Standard Drive West Yorkshire LS23 7BQ Document Delivery
Hanover, MD 21076-1320 United Kingdom Montreal Road, Building M-55
United States 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

Printed by St. Joseph Ottawa/Hull
(A St. Joseph Corporation Company)
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