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Abstract: Segmented mirror technology is one of the three ways to realize optical synthetic aperture tele-
scope, and it is an important area of development for future large aperture telescopes. A telescope’s active
control system of its segmented mirrors directly determines its large aperture mirror’s optical performance.
This paper focuses on the active control technology of large aperture ground telescopes with segmented mir-
rors. In this paper, we introduce the development process of a segmented mirror telescope and the main struc-
ture of the segmented mirror active control system, then summarize and analyze the domestic and foreign de-

velopment of active control systems of segmented mirrors. In this paper, the key technologies of segmented
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mirror active control systems and how they achieve active adjustment and active maintenance are summar-
ized. Their applications and the direction of their development are also proposed with respect to deep learn-
ing theory in closed-loop control, co-phase detection and correction, system-level simulation modeling tech-
nology. This paper provides guidance for the design of a segmented mirror control system in the next genera-

tion of ground-based large aperture telescopes in China.
Key words: ground-based telescope; segmented mirror; active control system; active adjustment; active

maintenance
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Fig. 1 Structure diagram of the segmented mirror telescope system
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Fig. 2 Block diagram of the segmented mirror active control system!"”!
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Fig. 5 Control loop diagram of the active control system for segmented mirror of Keck telescope!'®
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Fig. 9 Architecture diagram of the distributed extensible real-time control system for the GTC telescope’
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