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Abstract

Autonomy in space systems is a promising way not only to expand performance and functions of systems but
also to achieve cost reduction, particularly in large and complicated systems and constellations. Now a day, a
number of constellation systems are proposed or under development which provide advanced services in
earth observations, tele-communication and satellite based navigations. We newly organized this spacecraft
autonomy research area in 2002, and defined two target missions, constellation for Earth observation and
rendezvous spacecraft such as HTV.,  We started to study on three themes related with the target missions,
autonomous orbit maneuvering function, intelligent vision and Al based ground support systems for
rendezvous operations from fiscal year 2003. Major results of these studies are reported.
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Fig.1 Data and command flow of Earth observation satellite system
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Table 1 Estimation errors based on on-board GPS navigation

Error Item Value Unit
Position 45.0 m
Semi major axis of the orbit 4.824 m
Inclination of the orbit 0.00035 deg
Thrust of engine 5.0 %
Decaying rate of Semi major axis 57.97(Solar Max) %
27.26(Solar Min)
Derivative of inclination (i) due to Lunar gravity 0.0001 deg/0.5month
Derivative of inclination 0.00004 deg/day
Amplitude of periodic i change due to Lunar gravity 0.00065 deg
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Fig.2 Maneuvering interval to keep required orbital accuracy(hight:700km LST15,SS0)
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Fig. 3 Simulated image on orbit using CMOS multi-sloped gain function
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Fig. 4 Vibration monitoring using stereo camera vision
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Fig. 5 Concept of integrated operation system for rendezvous operation
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