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Abstract: The micro vibration study of the famous Hubble Space Telescope (HST), which is known
for its superior in-orbit performance, was reviewed, the composition and characteristics of its pointing
control system (PCS) were explained, and the key technical indexes were listed. The study analyzed
the application of the advanced technology and concept of HST in the research of micro vibrations and
high-performance PCS technology. The disturbance characteristics of the HST Reaction wheel

assemblies (RWAs), Solar Array (SA), and the phenomenon of optical element jitter caused by micro
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vibrations were expounded, based on which five advanced pointing control technologies of modern
including Reduced-Order Model-Based Control Design,

Quadratic Gaussian-Based Controller Design, Analytically and Numerically Derived H <> Controller

spacecrafts were summarized, Linear
Designs, Covariance Control Design, and Dual-Mode Disturbance-Accommodating Controller Design.
The data gathered from this analysis and the experience can provide a valuable experience for high-
performance spacecrafts that use RWA, CMG, SA, and other potential disturbance sources. The
HST micro vibration technologies and analysis methods can provide effective references for the
development of high-precision optical instruments, such as high-performance spacecrafts, millisecond
optical sensors, and Guangxuecang of space station, ground test, and in-orbit interference
environment quantitative assessment, which are involved in the Gaofeng project, Deep Space
Exploration, Manned Spaceflight, and Gravitational Wave Detection in China.

Key words: Hubble Space Telescope (HST); micro vibration; high-performance spacecraft; pointing
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