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General Scope of the Meeting  
 

The Applied Vehicle Technology Panel (AVT) of the Science and Technology Organization (STO) of 

NATO are organizing a Specialist Meeting (RSM) on “Best Practices for Risk Reduction for Overall 

Space Systems.” The meeting is open to NATO Nations, Sweden, Australia and New Zealand only and is 

classified as “NATO UNCLASSIFIED + SWE, AUS and NZL”. The Specialist Meeting is to be held in 

Zaragoza, Spain in 26-28 September 2016.  

 

The Specialist Meeting will investigate the most effective means to enhance the projected performance of 

Smallsats (including microsats, nanoats and picosats) for NATO missions while achieving savings in cost 

and schedule. The meeting will address three key issues that derive from the recent AVT-210 Specialist 

Meeting on “Risk and Reliability Assessment and Validation for Small Spacecraft” held in May 2013 to 

change the level of risk aversion while enhancing performance. The three key issues to be addressed are: 

1) Subsystem Compatibility and Integration Simplification; 2) Functional Design and System 

Implementation Opportunities; and 3) Verification and Validation Rationalization.  The end objective is 

to bring together experts in the field in a Specialist Meeting to review and assess the current state-of-the-

art in these areas, identify the gaps in technology and define the required next steps.  The AVT-257 

Technical Team (TT) will assemble the results of this Specialist Meeting together with external 

information and data to provide a final summary report detailing the current state-of-the-art and providing 

recommendations discussed at the Specialist Meeting to enhance the value to be derived from small 

spacecraft. 

 

 The topics to be discussed at the Specialist Meeting will address the following three key technology areas 
that are closely connected with spacecraft design and development; Assembly, Integration and Test 

(AIT); verification and validation; and pre and post-launch mission operations. 

 

Subsystem Compatibility and Integration:  In order to reduce schedule and cost, it is beneficial to 

develop and validate interface standards and protocols to enable rapid integration with confidence, similar 

to the plug and play approach established so effectively in the computer and automotive industries.  

Associated with plug and play at the subsystem level is component interchangeability at the unit level 

based on Commercial-off-the-Shelf (COTS) technology. 

 

Functional Design and System Implementation: Improving the functionality and performance of 

Smallsat spacecraft demands advanced structural concepts, for example deployable structures for large 

antennas and solar arrays that can be packaged into a small launch vehicle fairing, thermally stable 

structures, and other new concepts.  In addition, new system implementation approaches for Smallsats, 

particularly as a system of spacecraft systems (constellations, formations, swarms and co-operation of 

systems) provide enhancements in function and performance 

 

Verification and Validation: New lean and agile validation approaches through analysis, simulation and 

test to achieve acceptable mission risk and to reduce cost to save time are required.  The Specialist 

Meeting Agenda will be built around the opportunities to simplify the design and validation of Smallsat 

hardware at the subsystem, system and system of system levels to more effectively and efficiently 

validate and verify the design as implemented to achieve success of the required mission. 

 

Presentations are invited in the areas of: 
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• Interface standards and protocols  

• COTS technology and application 

• Plug and Play approaches and facilities 

• Risk assessment techniques 

• Assembly, integration and test approaches and optimization 

• Qualification by simulation and analysis  

• Rationalization of the validation concepts of analysis, simulation and test  

• Advanced structural concepts to achieve desired functionality and performance 

• Definition and value of heritage of components 

• System of systems concepts and approaches 

• Trade-off analyses  
• Smart structures, for example: structures with integrated sensors and antennas, 

• Tailoring of systems engineering processes for small spacecraft and missions 

• Built-in test and emulation 

• Life-cycle cost and schedule optimization 

• New ways of Smallsat production: additive manufacturing, electronic data sheets, push button 

tool flow, etc. 

• Other technologies that may become important in the analysis of cost of reliable performance 

 

One of the major goals of the STO is monitoring emerging technologies and bringing together experts to 

present and discuss the needs and ideas for these new technologies for application in their fields.   

 

Background  

 
NATO is critically dependent upon space capabilities and services to conduct the missions and related 

responsibilities of the Alliance in a responsive and efficient manner.   These missions include homeland 

and global security, out-of-area peace-keeping missions with rapid reaction forces, and asymmetric 

warfare.  To meet these needs, operational requirements such as point to point communications, extended 

ISR (Intelligence, Surveillance, and Reconnaissance) and geographical positioning will be prerequisites 

which will require a responsive and resilient space capability.  The upcoming new generation of small 

satellites and space vehicles offer new potential to enhance these capabilities to benefit the future war-

fighter.  The primary features of small satellites (including microsats, nanosats and picosats) are that they 

are significantly cheaper than larger platforms and that they can be launched with low cost, rapid response 

launch systems.  Moreover, small satellite technology is enabling for the deployment of constellations or 

formations of space assets that can perform military tasks with increased resolution, repeat cycle and 

performance. 

 

The advantage that is seen for small satellites is the ability to develop low cost, responsive systems to 

meet a range of needs and missions in both complexity and duration.   Moreover, as technology advances, 

these Smallsats are showing performance capabilities that approach those of the traditional large 

spacecraft, especially when operated as constellation or formations of systems.  These may be long term 

missions that a constellation of small satellites can provide, such as increased coverage or increased 

revisit capability for remote sensing or information gathering, or rapid response to immediate needs due 

to an insurgent situation, or a loss of other assets.  In addition, lower cost spacecraft offer the possibility 

to increase resiliency at a system level through redundancy either on-orbit or on the ground to reduce or 

defeat the effects of on-board system failure, or external “threats” to service.  In addition to advanced 
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technologies to enhance performance, a cost effective system measured in terms of risk and reliability in 

relation to the mission objective is required.  Only through a proper assessment and evaluation of risk, 

reliability and projected performance can savings in cost (in terms of dollars and time) be achieved.  New 

techniques and approaches must be developed to realize these savings. 

 

The recent AVT Specialists Meeting on “AVT-210 Risk and Reliability Assessment and Validation for 

Small Spacecraft” identified that a fresh approach is needed to ensure that the performance of a small 

spacecraft is consistent with the mission requirements for which it was intended.  A number of important 

recommendations on possible validation approaches and concepts were proposed that have promise to 

realize the full capability and value of the use of small satellites.  Prototype facilities incorporating plug 

and play test and verification, selective redundancy based on utilization importance or constellation 

implementation, and rationalized standards based on mission requirements rather than historical standards 

were identified as key drivers in achieving major cost reductions in validation of performance.  Moreover, 

these approaches have been evaluated as being realistic and possible to achieve in the near future to 

enhance future NATO Smallsat missions.   

 

As Smallsat spacecraft become more capable incorporating more powerful sensors and instruments to 

achieve mission functionality, the need for advanced structural concepts such as deployable structures for 

large antennas and  solar arrays that can be packaged into a small launch vehicle fairing, thermally stable 

structures to improve sensor resolution, on board automation for orbit and attitude determination and 

control, and other subsystems become necessary requiring new concepts and hardware for development  

and implementation. A second aspect is the potential that Smallsats may be deployed as constellations for 

increased performance at the system level. 

 

The objectives of the Specialist Meeting directly advance technology for two Long Term Aspects (LTAs) 

of the Minimum Capability Requirements defined in the 2014 STB Science & Technology Priorities 

(reference AC/323-D(2014)0003), ie “Intelligence Surveillance and Reconnaissance (ISR) Collection 

Capability” and “Space Capability Preservation.”  In addition, the proposed work enhances capability and 

expertise in the Emerged/Emerging Disruptive Technology of “Microsats” as defined in the same 

document AC/323-D(2014)000.  The proposed work will address space technology particularly in the 

area of Smallsats, microsats and picosats (cubesats) to enhance space capability and availability for 

various missions including communications, geo-positioning and ISR. Moreover, Smallsats offer the 

capability of increasing frequency and coverage for ISR by operating as low cost elements of 

constellations, as well as enhancing persistence to minimize or defeat possible threats to the ISR system.  

The end objective of Specialist Meeting is to investigate new system concepts together with advanced 

subsystem technologies and improved confidence in verification of reliability for Smallsats to enhance the 

projected performance for NATO missions while achieving savings in cost and time, thereby enhancing 

the performance of space systems.  
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Deadlines and Schedule 

 
   Distribution of Call for Papers 

1 July 2015  to solicit abstracts from NATO Nations, Sweden, Australia and New Zealand   

   after:  authors to send their abstracts to the Programme Committee (see   

   procedures) 

 

   Abstract Submission deadline 

10 October 2015 after:  Programme Committee to create the RSM Programme from received 

abstracts 

 

   Authors informed of Selection Decision 

15 March 2016  Programme Committee to inform selected as well as rejected authors. 

   CSO to dispatch authors’ information package to selected authors 

   after:  Selected authors to prepare their papers, presentation and clearances 

 

   Final Agenda Approved by Programme Committee 

1 May 2016  Programme Committee to finalise the Programme 

   after: CSO to prepare and publish the official Meeting Announcement 

 

   Submission of Advanced copy of US papers to US National Coordinator   

1 June 2016  Deadline for US authors to submit their copy of their advance paper to   

   the US National Coordinator (special instructions to be issued with   

   author’s information package) 

 

   Electronic Advance Copy of Paper due at CSO 

15 July 2016  deadline for all authors to send an advance copy of their full paper to CSO  

after:  the Technical Evaluator for the Specialist’s Meeting to review all 

submitted papers 

 

   Submission of Final Version of all Papers to CSO 

26 August 2016 deadline for all authors to send their final papers to CSO 

   after:  CSO to pre-release all papers on the STO website making them   

   accessible to all registered participants to the RSM 

   Note that no paper copies will be available at the meeting site 

 

26-28 September 2016 Specialist Meeting to be held at Zaragoza, Spain 

  

   Submission of Corrected Manuscripts 

28 October 2016 deadline for all papers to be included in the Meeting Proceedings 

after:  STO to edit, prepare, and produce Meeting Proceedings which will be 

made accessible through the STO website 
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Procedures 

Security Level and Clearance for Presentation  
• The RSM is classified as “NATO UNCLASSIFED” and open to NATO Nations, Sweden, 

Australia and New Zealand only. The distribution of the final papers will be NATO 

UNCLASSIFIED+SWEDEN, AUSTRALIA AND NEW ZEALAND i.e. limited to NATO 

Nations+Sweden, Australia and New Zealand. For a full overview of NATO Nations please 

consult the section on Nations Overviews.  

• It is the responsibility of each contributor to fulfill the publication release requirements of his/her 

organization/company and country and to obtain clearance of abstracts and presentations as 

needed. An official clearance is mandatory in the United States and there may also be a 

requirement in other countries to obtain clearance for unclassified abstracts, papers and 

presentations. For further information, authors should consult the appropriate Technical 

Committee Member listed in this document or their National Co-ordinator (authors can establish 

contact through the CSO website).  

 

Invitation and Format of Abstracts  

 

 The initial abstract should describe (in 1000 to 1500 words), the aim, results and conclusions of 

the work. Inclusion of 1 to 2 figures and/or photographs to support the abstract is encouraged. All 

abstracts should be submitted by e-mail to the Programme Committee Co-Chairs identified 

below.  

 The full paper (approximately 12 pages) will be requested once the Programme Committee has 

developed the final agenda for the RSM. 

 Both the abstracts and the full paper must also contain a declaration from the author(s) that there 

are no restrictions regarding presentation neither during the RSM nor of the publication in the 

Meeting Proceedings. Authors’ names, complete mailing addresses and other requested 

information must be included with the abstracts. Please use the Abstract Submittal Form 

(Attachment 1) and keep the size of files less than 2 MB.  

 

 

Programme Committee Co-Chairs 

Questions related to technical aspects of the program or the papers should be addressed to the 

Programme Committee Co-Chairs: 

 

Dr. David Zimcik,  

Aerospace Portfolio  

National Research Council Canada   

1200 Montreal Road, Ottawa, ON K1A 0R6  

Government of Canada  

Tel.: (613) 998-4532  Mobile: (613) 220-3380  

Fax: (613) 990-3617  

E-Mail: david.zimcik@nrc-cnrc.gc.ca  

 

and 
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Prof. Dr. Alim Rüstem Aslan 

Space Systems Design and Test Laboratory 

Department of Space Engineering 

Faculty of Aeronautics and Astronautics  

Istanbul Technical University 

Maslak, 34469, Istanbul, Turkey 

Phone +90 212 285 7189, mobile +90532 480 3449 

Telefax +90 212 285 7190 

E-Mail: rustem.aslan@itu.edu.tr 

Paper Preparation and Procedure 

Authors of papers selected for presentation and publication will be notified by the Programme 

Committee.  The AVT Executive office at CSO will then send detailed instructions concerning the 

preparation of manuscripts to lead authors.  Questions related to technical aspects of the program or the 

papers should be addressed to the Technical Committee Chairmen as indicated above.  Questions of an 

administrative nature should be addressed to the AVT Executive Office 

 

CSO/AVT Executive Office 

Attn: Sandra Cheyne 

BP 25 

92201 Neuilly sur Seine – Cedex, France 

Tel : +33 1 55 61 22 87  

e-mail : sandra.cheyne@cso.nato.int 

 

The special procedure for papers submitted by US authors will be explained in the author’s package. 

 

The NATO SCIENCE AND TECHNOLOGY ORGANISATION  
The NATO SCIENCE AND TECHNOLOGY ORGANISATION (STO) promotes and conducts co-

operative scientific research and exchange of technical information amongst NATO nations and NATO 

partners. The largest such collaborative body in the world, the STO encompasses over 3000 scientists and 

engineers addressing the complete scope of defence technologies and operational domains. This effort is 

supported by an executive agency, the Collaboration Support Office (CSO), which facilitates the 

collaboration by organising a wide range of studies, workshops, symposia, and other forums in which 

researchers can meet and exchange knowledge. 

  

For further information, please consult the STO web site.  
 

Representing one of the technical domains within STO, the APPLIED VEHICLE TECHNOLOGY 

PANEL (AVT) strives to improve the performance, affordability, and safety of vehicles through the 

advancement of appropriate technologies. The Panel addresses vehicle platforms, propulsion and power 

systems operating in all environments (land, sea, air, and space), for both new and ageing systems.  

 

Further details are given on the AVT web site: http://www.cso.nato.int/ 

 

The STO and AVT websites provide a wide variety of information and on-line services ranging from 

overview information on the organization’s mission to news regarding upcoming events.  You will find 

on-line access to more than 300 scientific publications as well as information on current activities. 

mailto:rustem.aslan@itu.edu.tr
mailto:cheynes@cso.nato.int
http://www.rta.nato.int/
http://www.rto.nato.int/panel.asp?panel=AVT
http://www.cso.nato.int/
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For further assistance do not hesitate to contact the AVT Executive Office  

Further details are given on the AVT web site: http://www.cso.nato.int/ 
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OVERVIEW OF NATO NATIONS 

 Overview of NATO Nations 

 Albania ALB  Lithuania LTU 

 Belgium BEL  Luxembourg* LUX 

 Bulgaria BGR  The Netherlands NLD 

 Canada CAN  Norway NOR 

 Croatia HRV  Poland POL 

 Czech Republic CZE  Portugal PRT 

 Denmark DNK  Romania ROM 

 Estonia EST  Slovak Republic SVK 

 France FRA  Slovenia SVN 

 Germany DEU  Spain ESP 

 Greece GRC  Turkey TUR 

 Hungary HUN  United Kingdom GBR 

 Iceland* ISL  United States USA 

 Italy ITA    

 Latvia LVA    

* Iceland and Luxembourg are NATO members, but currently do not participate in the RTO framework. 
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Attachment 1 

AVT ABSTRACT SUBMISSION FORM  

SUBJECT:  AVT-257/RSM-041 Best Practices for Risk Reduction for Overall Space Systems, 

NATO + SWE, Australia and New Zealand 

Authors/co-authors listed in the order they will appear on final manuscript with forenames or initials, and 

titles, e.g. Dr., Prof., etc.  

1. Title Name Nationality ___________________________________________________________ 

Affiliation: _________________________________________________________________  

Full Mailing Address: _________________________________________________________ 

___________________________________________________________________________ 

Tel/fax/email: ______________________________________________________________  

2. Title Name Nationality  

 

Affiliation: _________________________________________________________________  

Full Mailing Address: _________________________________________________________ 

Tel/fax/email: _______________________________________________________________  

3. Title Name Nationality  

___________________________________________________________________________ 

 

Affiliation: _________________________________________________________________________  

Full Mailing Address: 

___________________________________________________________________________  

 

Tel/fax/email: ____________________________________________________________________  

It will be possible to present the paper at the Specialist Meeting and to have it published and distributed to 

NATO Nations + Sweden, Australia and New Zealand. 

Name of submitting author and date of submission: 


