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Executive Summary 
 
An implementation plan for Small Satellite development within the international 
cooperation framework of the CANEUS network is described and its funding requirements 
estimated.  The plan will be implemented via six principal tasks through the efforts of the 
CANEUS Small Satellite Working Group (SSWG). The SSWG has three sub-groups 
dedicated, in turn, to developing standards so as to ensure international interoperability, to 
identifying launch opportunities and services and to provide governmental liaison and 
strategic development.  International cooperation is a common element in all activities and 
tasks.  An estimated U.S. $ 1,000,000 over three years is deemed required to sustain the 
implementation actions to realize a Small Satellite industrial sector based on Micro – Nano 
technologies.   
 
  
The principal tasks constituting the plan are: 
 
  
            Task 1:  coordinate and oversee the activities of the sub-groups to achieve  
                           their objectives and goals; 
 
 Task 2:  organize expert teams from international partners to define   
     interoperability of instruments, launch arrangements and test  
     demonstration of function, viability and benefits; 
 
 Task 3:  prepare and convene a series of symposia to identify data and   
     components for transition to operational satellites; 
 
 Task 4:  establish a ‘one-stop-shop’ technology monitoring, reporting and   
     advisory service for stakeholders; 
 
 Task 5:  commission an education and training element focused on Small  
                satellites; and 
 
 Task 6:  provision of satellite services to a range of end-users, be they   
     commercial, scientific or security related. 
 
 
 
By utilizing recent breakthroughs in nanotechnologies and micro-electrical mechanical 
systems, the Small Satellites developed through the coordination efforts of the CANEUS 
SSWG would be considered a ‘disruptive technology’ on par with the information 
technology revolution that has propelled new industries, services and capabilities for 
society. 
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Implementation Plan for International Cooperation 

on Small Satellite Development 
 
 
1.0 Introduction 
 
This document describes the implementation plan for Small Satellite development within 
the international cooperation framework of the CANEUS network.  The purpose is to 
indicate the way forward and funding requirements to create and sustain a robust Small 
Satellite industry sector, the stakeholders of which being drawn from several countries on 
a shared task, collaborative basis.  The attractiveness of Small Satellites, particularly 
those incorporating next-generation MNT (Micro-Nano Technologies), is the potential to 
provide users with specific data on a competitive, faster responsive and lower cost basis. 
 
2.0 Background 
 
CANEUS Corporation is a non-profit organization catering primarily to the needs of the 
aerospace sector by fostering the coordinated international development of MNT (Micro-
Nano Technologies) for aerospace and defence applications.  CANEUS focuses on the 
practical aspects of transitioning MNT rapidly and efficiently from the concept to the 
system level, that is, in a seamless manner through Technology Readiness Levels (TRL) 1 
to 9.  Particular attention is paid to transiting TRL levels 4 to 7, commonly known as the 
‘Valley of Death’ for technology development.  It does this by bringing together developers, 
aerospace end-users, governmental agencies and investors from, initially, Canada, 
Europe and the U.S (hence the acronym CANEUS).  Organizations from other countries, 
namely Japan and Brazil, have now joined in CANEUS activities. The motivation is 
collectively to mitigate the risks and costs for stakeholders to deploy next-generation Small 
Satellites. 
 
To achieve its objectives, CANEUS has formed several working groups, one of which is 
the CANEUS Small Satellite Working Group (SSWG).  The members of this working group 
are listed in Appendix A.   
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3.0 CANEUS Small Satellite Working Group (SSWG) 
 
Following meetings convened October 2006 in Montreal, Quebec, April 2007 in Colorado 
and January 2008 in El Segundo, California, the vision, missions, objectives and structure 
of the SSWG have been defined as follows:  
 

3.1 Vision of CANEUS SSWG 
 
The SSWG has been organized in response to stakeholder needs to create and sustain a 
robust Small Satellite Industry Sector that does not currently exist. It will apply the 
CANEUS principles of coordinated development to create a SEMATECH-like structure to 
promote the growth of the Small Satellite industry sector by bringing together all of the 
stakeholders, individuals and organizations that can benefit from a sustainable Small 
Satellite industry sector.  The SSWG will consider and prioritize the key technological 
elements required for the Small Satellite sector.  The elements will be defined in the 
context of compelling business models for creating and sustaining the sector. 

 
3.2 Mission of CANEUS SSWG 

 
The mission of the SSWG has three elements: 
 
• provide advocacy for its members and foster the advancement and increased use of 

MEMS and Nano Technology toward the expansion of the small satellite market; 
• be the world’s catalyst for the small (Micro/Nano/Pico) satellite industry to bring 

breakthrough (disruptive) technologies to the space sector by ensuring space 
qualification, reliability, lower cost and added-value; and 

 
• by setting a global direction, create opportunities for the flexible collaboration and 

conduct of strategic research and development (R&D) so as to yield a significant return 
on investment (ROI) to the Small Satellite industry partners. 

 
3.3  Objectives of CANEUS SSWG   

 
The core objectives of the CANEUS SSWG include: 

 
• advance the maturity of emerging MNT concepts via the development of end-to-end 

system development strategies; 
 
• encourage an attractive investment environment focused on the rapid, cost-effective 

development of MNT and related technologies that will lead to an expansion of the 
Small Satellite market; 

 
• foster increased access to space by enabling the periodic and routine availability of 

primary and secondary space lift opportunities for Small Satellites; 
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• lead in the development of functional and performance standards for Small, Micro and 

Nano-Satellites; 
 
• work with members to be a rapid and cost-effective mechanism that drives the 

pervasive use of next-generation Micro/Nano/Pico space satellite systems; 
 
• address critical challenges in advanced Micro/Nano/Pico satellite technologies, and to 

find ways to speed development, reduce costs, share risks, and increase utilization; 
 

o mitigate risks and costs collectively for the Small Satellite stakeholders 
by:providing space flight arrangements to validate MNT and related 
technologies; 

o arranging NPS satellite constellations, and 
o expediting launch on demand. 
 

                3.4 Structure of CANEUS SSWG 
 
The CANEUS SSWG is overseen by an Executive Board composed of 48 representatives 
drawn from key stakeholders organizations. The board provides executive direction to 
each of the three following sub-groups: 
 
• Sub-group # 1: Develop Standards for Micro / Nano / Pico Satellites on an   

           international scale; 
 
• Sub-group # 2:  Identify launch services for Micro / Nano / Pico Satellites; and  
 
• Sub-group # 3:    Governmental liaison and strategic development. 

 
4.0 Objectives and Goals of SSWG Sub-groups 
 
The objectives and goals orienting the modus operandi and tasks of the sub-groups are 
listed below: 
 
 4.1 Sub-group # 1:  Standards Development 
 
The objectives are to: 

1. define form factors for nano and micro platforms; 
2. develop a collection of existing/emerging standards relevant to the sector; 
3. establish onboard data interface requirements; and 
4. ensure interoperability for international operations. 
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  The goals include: 
 

1. identify task-groups around technology/platform areas, such as: 
a. electrical interfaces; 
b. physical form factors; 
c. plug-and-play formats; 
d. data formats; and 
e. systems engineering. 

2. define technical requirements for each technology/platform area; 
3. survey the existing standards landscape within other sub-groups; and 
4. perform gap analysis. 

 
4.2 Sub-group # 2:   Launch Services 
 
Objectives: 
 
The objectives of the Launch Services Sub-Group are to define: 
 

1. Advocate to the Primary P/Ls (PP) to fly secondary P/Ls (SP)  
 

a. Appeal to the funding sources of those primaries P/Ls  
b. Acquire agency-level mandates (directives) to fly secondary P/Ls 
 

2. Assist SPs in getting rides on Primary missions  
 

a. Establish Executive Committee to rank/recommend SPs for rides  
This will act as broker between PP and the SP community to manage the SP roster  

b. Certify Evaluation-Agency to score SPs for competencies  
This agent will do the leg-work to evaluate the SPs and report to the executive 
committee 

c. Help fund SPs standards for development and verification  
d. Acquire funds to assist in the integration costs for SPs  

There are funds to build SPs, but not to cover the integration costs to ride on primary 
missions 

e. Fund CANEUS sponsored SPs Missions in the future  
 

3. Sponsor Standards and Qualification specifications  
 

• CANEUS to own and publish standards  
• Owns certification process  
• Owns list of Venders that can assist in the certification process.  
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4.3  Sub-group # 3:   Governmental Liaison and Strategic Development 
 
The objectives are to: 

1. bring together all the stakeholders, individuals and organizations (such as in 
the U.S.A., the DDR&E, ORS, NASA, ULA, AFRL, NRL, etc.) that could benefit 
from a sustainable Small Satellite industry sector; 

2. identify and prioritize the key technology elements required for the Small 
Satellite sector; and 

3. develop and maintain the supply chain infrastructure  
 
The goals are oriented to benefiting governmental laboratories and university research 
groups and include: 
 

1.   ensuring greater mission assurance through improved reliability; 
2.   providing an alternate means to rapidly qualify new technologies; 
3.   lowering cost to demonstrate new technologies in space;  
4.   expanding launch opportunities; 
5.   supporting plug-and-play developmental efforts;  
6.   advancing concepts in modular design methods;  
7.   accelerating technology maturity up the TRL curve; 
8.   enabling university TRL 3 projects to get flight experience and facilitating  

       moving to TRL 6 and beyond; 
9.   helping with efforts to shorten the acquisition timelines;  
10. improving the alignment with emerging technology development cycle;  
11. enhancing the space industrial base; and 
12. supporting educational outreach and human capital for future jobs in the 

       space industry 
 
5.0 Implementation Plan 
 
A key characteristic of the CANEUS process is international cooperation.  It is a cross-
cutting element for the implementation of all SSWG tasks in the plan.  The principal tasks 
constituting the plan are: 
 
 Task 1:  coordinate and oversee the activities of the sub-groups to achieve their 
    objectives and goals; 
 
 Task 2:  organize expert teams from international partners to define   
    interoperability of instruments, launch arrangements and test  
    demonstration of function, viability and benefits; 
 
 Task 3:  prepare and convene a series of symposia to identify data and   
    components for transition to operational satellites; 
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            Task 4:  establish a ‘one-stop-shop’ technology monitoring, reporting and   
    advisory service for stakeholders; 
 
 Task 5:  commission an education and training element focused on Small   
    Satellites; and 
 
 Task 6:  provision of satellite services to a range of end-users, be they   
    commercial, scientific or security related. 
 
 
 
 
6.0 Funding Requirements to Realize Principal Tasks 
 
The chart below displays the estimated funding required to sustain the CANEUS SSWG 
so that it can realize the principal tasks identified in Item 5.0: 
 
         Task      Estimated Amount Sought         Timeframe 
    (U.S. dollars)    in force 
 
   
 1   $150,000    3 years 
 
 2       60,000    3 years 
 
 3     200,000    2 years 
 
 4     225,000    3 years 
 
 5     300,000    3 years 
 
 6       65,000    3 years 
 
        Total:      $1,000,000 
 
 
7.0 Contracting and Funding Distribution Arrangements 
 
It is foreseen that the funding organization would enter into a contract with CANEUS 
Corporation so as to implement the above-mentioned tasks.  CANEUS Corporation would 
act as the implementing authority for the coordination and distribution of funds to the 
organizations and individuals performing the tasks.   
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8.0 Deliverables 
 
CANEUS Corporation would issue to the funding organization a report annually describing 
the activities performed under each task, the accomplishments and the value-added as a 
result of international cooperation. 
 
9.0 Conclusion  
 
The proposed CANEUS SSWG program aims to realize Small Satellites based on MNT 
that can be deployed faster, more flexibly and at lower cost and risk.  By utilizing recent 
breakthroughs in nanotechnologies and micro-electrical mechanical systems, the Small 
Satellites developed would be considered a ‘disruptive technology’ on par with the 
information technology revolution that has propelled new industries, services and 
capabilities for society. 
 
 
Appendix A  List of CANEUS SSWG Members and Affiliations  
 
 
First Name Last Name Organization Email 

Gurpartap "GP" 
S. Sandhoo 

  
Naval Research 
Laboratory  gsandhoo@space.nrl.navy.mil  

Ryan  Nugent 
 California Polytechnic 
State University munakata@gmail.com 

Stephanie  Wong 
 California Polytechnic 
State University munakata@gmail.com 

Cindy W Bandel 
Aerospace 
Corporation,USA Cindy.W.Bandel@aero.org 

Mark J. Barrera 
Aerospace 
Corporation,USA Mark.J.Barrera@aero.org 

Richard (Rick) S. Groom  
Aerospace 
Corporation,USA Richard.S.Groom@aero.org 

Henry  Helvajian 
Aerospace 
Corporation,USA Henry.Helvajian@aero.org 

Sigfried Jansen  
Aerospace 
Corporation,USA Sigfried.Jansen@aero.org 

Andrew Quintero 
Aerospace 
Corporation,USA fredrik.bruhn@aaerospace.com 

Peter Wagner AFRL, USA peter.wegner@kirtland.af.mil 

Anthony S. Lai 
Aitech Space Systems, 
Inc. , USA alai@rugged.com  

Craig Day 

American Institute of 
Aeronautics and 
Astronautics, USA craigd@aiaa.org 

Fredrik Bruhn 

Angstrom Aerospace 
Corporation (AAC), 
Sweden Fredrik.Bruhn@aaerospace.com 
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Bert  Vermeire Arizona State University Bert.Vermeire@asu.edu 

Dan Nienhauser  
Arizona State University, 
USA Dan.Nienhauser@asu.edu 

Andrew J. Aldrin Boeing, USA andrew.j.aldrin@boeing.com 
Davey John  British Space Agency, UK john.davey@bnsc.gsi.gov.uk 

Roland Coelho 
California Polytechnic 
State University, USA rcoelho@calpoly.edu  

Wangping Zheng 
Canadian Space Agency, 
Canada Wanping.Zheng@space.gc.ca  

Rick Earles CANEUS international earles.marion@gmail.com 
Milind Pimprikar CANEUS international mp@caneus.org 
Thomas George CANEUS USA Thomas.George@vialogy.com 
Mark Rosen   Cisco Systems, USA marosen@cisco.com 
Laurens André CNES, France laurens.andre@cnes.fr 
Carles Ferrer CNM-IMB, Spain Carles.Ferrer@cnm.es 

 Clifton  Phillips 
COMSPAWAR/PEO 
SPACE SYSTEMS clifton.phillips@navy.mil 

Ryan Nugent 

CubeSat Program - 
California Polytechnic 
University munakata@gmail.com 

Riki Munakata 

CubeSat Program -
California Polytechnic 
University munakata@gmail.com 

Col Tom Doyne DD&RE, USA Thomas.Doyne@osd.mil 
John Davey DIUS BNSC, UK john.davey@bnsc.gsi.gov.uk 

Johan Köhler 
European Space Agency, 
the Netherlands Johan.Kohler@esa.int 

Jacques Lyrette 

Innovative Materials, 
CANEUSNPS Inc., 
Canada jlyrette@innovativematerials.com 

John J. Webb Instarsat LLC, USA  jwebb@instarsat.com 

Alain Pignolet 

Institut National de la 
Recherche Scientifique 
(INRS) / Université du 
Québec, Canada pignolet@emt.inrs.ca 

Francesco Swelto Italian Space Agency, Italy francesco.svelto@asi.it 

Jim England 
Lockheed Martin 
Corporation, USA gerard.p.szatkowski@lmco.com 

Gerard (Jake) Szatkowski 
Lockheed Martin 
Corporation, USA gerard.p.szatkowski@lmco.com 

Peter Klupar 
NASA Ames Research, 
USA peter.d.klupar@nasa.gov 

Charles Smith NASA-Ames, USA charles.smith@endevco.com 
Tom Yunck  NASA-JPL, USA tpy@jpl.nasa.gov 
George Studor NASA-JSC, USA george.f.studor@nasa.gov 
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Allen  Bacskay 
NASA-VP53, MSFC 
Alabama allen.s.bacskay@nasa.gov 

David Zimcik 
National Research 
Council Canada, Canada david.zimcik@nrc-cnrc.gc.ca  

William Edmonson 
North Carolina State 
University, USA wwedmons@ncsu.edu 

Jordan Spatz Northrop Grumman, USA Jordan.Spatz@ngc.com 

David Beers Beers 
Progeny Systems 
Corporation, Hawaii dbeers@progeny.net 

Gary 'ROD' Rodriguez RAND Corporation, USA gary.rod@att.net 
William S Johnston Raytheon, USA wsjohnston@raytheon.com 

Austin  Mroczek 
SBG Technology 
Solutions, Inc. amroczek@sbgts.com 

Les Miklosy Software to Spec (949)-494-4151 
Marco Villa SpaceX, USA mvillaaway@gmail.com 

Victor Aguero SRI, USA victor.aguero@sri.com 
Peter Mendham STAR-Dundee, UK peter@star-dundee.com 
David Barnhart Surrey Space Centre, UK barnhart@ISI.EDU 
Robert H.Meurer Swales Aerospace, USA robert.meurer@atk.com 

Peter L. Eggleton 

Telligence Group, St-
Lambert, Quebec, 
CANADA peter.eggleton@videotron.ca 

Norman Fitz-Coy University of Florida, USA nfc@ufl.edu 
Byron Wolfe University of Hawaii, USA byron.wolfe@hsfl.hawaii.edu 

 


