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The Space Tethered Autonomous Robotic Satellite (STARS) is being developed in Kagawa University, and it will be 
launched by the H-IIA rocket by Japan Aerospace Exploration Agency (JAXA) in summer 2008. The main purpose of the 
STARS is technical verification for a tethered space robot. A tethered space robot is a new type of space robot system 
proposed in the previous work. The STARS consists of mother and daughter satellites. The mother satellite deploys the 
daughter satellite which controls attitude by its own link motion. 
 
Key Words: Space Robot, Space Tether, Pico-satellite 

 
1. =>?@ 

8
IJKLMNOKPQIJRSTUVQWXYXZ

[\]^_`abXcde[1], [2]fgXhijklm
KLM\nobXeKLMIJRSTUVQ1995p\
qrlmstuvZwuxyz{|e[3]f 
}~uxIJ��i��e�QIJRSTUV��

{|eg����ldf[��IJ�V���\�z

IJ��h���eg�V��{|����i���

lQ-����OUu\y}~��_xef���\

KLM\�e� �¡!xKLMIJRSTUVQ¢

�£z�¤i¥¦�X§�dm¨��©{ªef�mQ

«¬x­®\��¯°±²z³´µy¶·hXefK

LM¸¹iº»lm¼�Q½¾¿ÀiÁÂg�\��

¯°±²V-ª_Ã�eg��{ªQbh\���z

ÄÅ¯°yÃ�eg��{ªefKLMIJRSTU

zÆÇÈÉMNÊ@VË0+Ì>ÍÎzÏÐvÑÒv

� QÓÔÈÕ­xÖ]^_��hXe�Q�_\×

ØÒÙÚzº»VÛÜÝ�Þdf 
STARSVQKLMIJRSTUzIJßàiáu�

lmâ��ÍÎ{|efã�vä��håæbXQã

�zKLMçè\��KLMIJRSTU{|eä�

�éêbXQä�¥¦ëìE\��ã�iíî�ef 
 

2. !"#$%&'() 
#

KLMIJRSTU\ï�e`a{VQgX�{\

ð�ñ¹ßòóôiÁõcªcdefð�ñ¹ßò\

»dmßòö÷\�dcQøù\ä�úKLMIJR

STUûüù\ã�úçè� ö÷ûiýþ\ÿ�f 
#

#
#

ýþfð�ñ¹ßòö÷ 
#

2.18AB4C 
!"ßò{VQÞ#Ýð�ñ¹$%ú10-5GQ4.5&û

�'({ªeg��hQ�_\½¾¿ÀóôiÁõc

defgg{Q½¾¿À5­\�dcQý)i»dc

*2�efKLM¸¹�+»�e,k\V-./0�

12�ef½¾�3©�e�KLM¸¹\��-./

0Úz45¹�67�efgg{½¾8C9MD:T

;\��ÆMPi<+�e�45¹V-ª_xeúP
¿Àûf�mQ½¾8=ÝC9MD:T;\��>?}

@iAeg��{ªeúD¿Àûf 
#

#
#

ý)f½¾¿À 
#

ýB\ã�iCDlcä�içè� bEm!"ß

òz¬äiÿ�fgXhzo@�hQP¿À�F�i
GH�e¡!µ�|eg��I�õmfgXVÆMP

�+JXQK�LÆMP�+\�eKLM¸¹3��

5M���hXef*N{ P¿ÀiÁÂ,kQ½¾8
C9MD:T;���{|�QgXVOPQRR@S

Mú8=ÝR@SMûzTIUi»deg��xef

Þ#Ý½¾8VVW8=ÝzTI���{|eg�Q

K�LTIXYVZ[hXxdg�QWlcßòo@

�� D¿À\��\I\½¾¿À�¡!{|eg��
I�õmf 
2.28DEF4C 
]^�ßòú0.05G_"Q20&`ÝûVßòOaM

Oi-ª_bXeg��hQc;Rux¶�óôiÁ

õmfã�vä��DTd@elmfg/0�hQã

�éê�åz§h\��ä�\i=ij�cçè� 

ßòiÁõmfßòiklcAhXml"VQDTd

This document is provided by JAXA.



@e/0{VRSTU¿ÀVmnbEeg�úÆMP

�+\��opDx¶��xeûQDTd@ezqr\

��ãäVsXe�Qqrit�u�g�\��QD

Td@e/0Ú� v�eQxÖ{|ef 
 

#
#

ýBf!"ßò#
 

#
#

ýwf]^�ßò#

#

 
3. GHIJKLM STARS 

3.18N(OPQRS 
xyz{xzGTNÊ@VQã��hä�úKLMIJR

STUûiçèlQëìEíîiÁÂg�{|efG

TNÊ@ß|\V_"\ÿ�}~����xef#

! KLMIJRSTUz��sçè� #

! KLMIJRSTUz½¾¿À#

! ÍÎ�k�\�eãä��¿À#

! E@ÓÔMíî#

#

#
#

ý�fSTARS 
 

xyz{xzGTNÊ@VQ�zk�Á�XefDTd@e

/0zãäVQã��ä�úKLMIJRSTUû\

i=Ýij�eg�\��Is�efIsi���Q

ä�VRSTU¿Ài���efçè� VKLM¸

¹¿ÀK�LRSTU¿À�Á�Xcde/0{ß|

bXQWz�\ëìEíîiÁÂfgg{QRSTU

¿À\��ä�¥¦ëìEVã�i��lcdef�

 ¢�/0{VQRSTU¿Ài��lãäDTd@

e�efgXV*�zGTNÊ@{|�Qxyz{x{V�

]�ß|�eÄD{|ef#

3.28TUFVRS 
ã�z��SÔNOKPVçè� ��x�Qçè

� �å�éê�å�DTd@e�å�håæbXef

çè� �åVQ�M��KLM�ªb�ÈMH��

McUH;ú*DUH;���åû\��nobXm

�å�xõcdef�M�i*DN�ú�ªb�N�û

\Þ=��bEQä�\i=ij�KLMiçè�e

�Q�McUH;\�eUH;��ªb�ÈMH\+

»�eg��x�Qä�V>=QmnQ� bXeg

��xeféê�åVQ��§hi����é�eg

�\��QDTd@e�å\��ä�\i=ij�c

KLMiçèbEe�!i��fDTd@e�åV�

 /zyz{QD¡¢»{ä�zÆMPV� £\¤

¥bXQã�z� ¦§�ä�zÆMPb�¨[§�

©lcde/0{|ef 
ä�z��SÔNOKPVRSTU��x�QÆM

P�ªMO�ï«�å\��nobXeåæ�xef

ÆMPVQÆMPzW��_×zN�\��{ªeg

�����xem¨QY�¬­�åi»def 
 

#
#

ý®fSTARS���å#
#

 
4. WXY@ 

8
¯KLMIJRSTU°zð�ñ¹ßò`a\ïl

c±²QIJ}~ßàiáu�lmâ��ÍÎ STARS
\�dc*2lmf]^�v!"|³\K[eð�ñ

¹ßò�hQçè� ßòz¶�óôiÁdQWzo

@iy�\QIJßà�z�6i´¨cdef 
8

Z8 [8
8

[1] C. C. Rupp and J. H. Laue, “Shuttle/Tethered Satellite 
System,” The Journal of the Astronautical Sciences, 
Vol. 26, No. 1, pp. 1-17, 1978. 

[2] Y. Umetani and K. Yoshida, “Resolved Motion Rate 
Control of Space Manipulators with Generalized 
Jacobian Matrix,” IEEE Transaction on Robotics and 
Automation,” Vol. 5, No. 3, pp. 303-314, 1989. 

[3] !"v9:QKLMiº»lmIJRSTUzqr�¶
�óôQ µ 13 �¶·RSTU.¸.~¹º¸Ä»¼
(1995)Q397½398f 

 

This document is provided by JAXA.




