
V19(712) A DOI 10.3772/j.issn.1009 8623.2013.09.003

GEO
GEO

GEO

DARPA
GEO

DARPA
DARPA

Servicer/Tender
PODS Satlet

Servicer/Tender

FREND

Hyper-Dexterous Conformable Robot

Vol. 28   No. 9      
                         Global Science, Technology and Economy Outlook                                Sep. 2013



FREND
FREND

FREND

FREND
Satlet

PODS
PODS

PODS Satlet

PODS

Example Stowage

Example Door

Satlet

Satlet

DARPA



PODS

GEO
PODS

km

PODS

PODS FREND
PODS

GEO

km 
m

m

FREND
Satlet

FREND
Satlet

Satlet

GEO

GEO

GEO
Harvard-Smithsonian 

Center for Astrophysics
Jonathan McDowell
GEO

GEO GEO

GEO

GEO 
GEO

GEO
GEO

TDRS K
m



12

21

16
14 14

6

11 11 10 9

2008 2009 2010 2011 2012

GEO

GEO

GEO 
DARPA GEO

TDRS

Satlet GEO
Satlet

Satlet

GEO
Satlet

DARPA GEO
GEO

GEO
GEO

GEO
ESA GEO

GEO 
GEO

GEO

GEO
GEO

GEO 



XSS DART MiTex
SUMO FREND

PODS

GEO

GEO
GEO

GEO

GEO 
GEO 

GEO

GEO

Working Group 4. Reorbit Procedure for GEO Preservation

    (IADC-97-04)[C/OL] //IADC. 15th IADC Meeting, Houston,

       Texas, U.S.A., December 12 1997[2013-05-25]. http://iadc-

    online.org/Documents/IADC%20reorbit%20recommendation

        199704.pdf.

Anselmo L, Pardini C. Space Debris Mitigation in

     Geosynchronous Orbit [J]. Advances in Space Research,    

       2008, 41(7): 1091 1099.

Long A, Richards M, Hastings D. On-Orbit Servicing: 

      A New Value Proposition for Satellite Design and Operation[J].

       Journal of Spacecraft and Rockets, 2007, 44(4): 964 976.

����������	�
����������	���������(TTO)� �������	����

      Announcement Phoenix technologies[�����].[2013-04-15].

       http://www.darpa.mil/our_work/tto/programs/phoenix.

  Chobotov V, Melamed N, Ailor W H, et al. Ground Assisted

     Rendezvous with Geosynchronous Satellites for the    Disposal

      of Space Debris by Means of Earth-Oriented Tethers[J]. Acta

        Astronautica, 2009, 64(9 10): 946 951.

J

J

 Mcdowell J. The GEO Catalog [�����]. [2013-04-15]. 

         http://planet4589.org/space/log/geo.log.

M

Wikipedia. TDRS-1 [�����]. [2013-04-15]. http://en.

         wikipedia.org/wiki/TDRS-1.

Union of Concerned Scientists. UCS Satellite Database

       [�����].[2013-04-15]. http://www.ucsusa.org/global_security

            /space_weapons/satellite_database.html

������
�	����������������������!	�����
����"���	#���$�&��"	�



Abstract The potential application of on-orbit space resources repurposing is analyzed by presenting the 

information of DARPA’s Phoenix Program which includes its background, goal, key performance attributes, 

demonstration sequence and implications. The concept of on-orbit space resources repurposing in Phoenix 

Program is generalized. The feasibility of on-orbit space resources repurposing is analyzed on three issues: the 

demand of geosynchronous orbit (GEO) space resources repurposing, the feasibility of satellite bus components 

repurposing and the potential objects for on-orbit space resources repurposing in GEO.
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Abstract In order to map out the comprehensive epidemiological trend of infectious diseases spreading 
among European countries, and to better plan relevant preparations and interventions, in early 2013, the European 
Centre for Diseases Prevention and Control (ECDC) reviewed the epidemiological situation of infectious diseases 
prevalence and highlighted the major health threats of EU countries, based on the surveillance and analysis on 
infectious diseases in 27 EU members and 3 countries of European Economic Areas between 2010 and 2011. 
Thereupon, a projected analysis was made to forecast the major public health risk factors and threat faced by EU 
states in 2013. 
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