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Application of variable intelligent trusses in large

aperture optical telescopes

Wang Rui'?, Wang Fuguo', Sun Xuegian'?, An Qichang'"

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Variable intelligent trusses have great advantages in optical equipment and on-orbit assembly. The
relevant applications and the development of variable intelligent trusses on large-aperture optical equipment were
summarized. Firstly, for serial configuration with less degrees of freedom, the design and application of variable
intelligent trusses applied on telescopes were discussed; then, the application of the variable intelligent trusses in
the on-orbit assembly, service and adjustment of the telescope were introduced. In view of its high degree of
freedom and high positioning accuracy, the feedback methods that could be used in the adjustment of the trusses
were summarized, the structure and control algorithm of the trusses were discussed as well. Finally, the
technologies currently applied to smart trusses were summarized and the development trend was summarized.
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Fig.2 JWST locking mechanism of the truss
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Fig.3 Schematic diagram of AAReST telescope deployment
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Fig.4 RAMST variable truss structure
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Fig.6 Adjustment of JWST primary mirror with robotics

JWST 28 3= 58 B 2R FH 0 AR Al 2 77 1 0 LA it A2
DGR B HAAFAESE S Rt , 790 R & #4715
SRR, HEOG IR ERAORT I FH T Hb T 28698, X5 1
2 RGEAE R 2 B39 37 5 B R BRE
2.2 RAMST ¥#iE7 %

T IR IR A 20 2 R Mg R ) B I 1 AR K
() — ] E 5 58, L AR B A e 0 O ST DA R R e
R 75 BRI 5 A7 KT R T B ) RS DD R i 48 RE ) i FR
il o A AT B AR T B H A R A (AR
FIARIE | AT SRR A, DT A AU 25 TR A ATL f) 5 A o
i, SERARDLE A i, 19 29 RS AR

RAMST S it45 R 55 100 m 5 24 i 25 [A] St 45
HF55 F RSN M R0 S Y T i oS
JEALER ANE A ZETIHLER A SEE, WE 7 FiR. AN

Dexterous

robotic arms&

Privately ‘
developed supporting
spacecraft technology
(Commercial (DARPA)
partner) >

WAL T Tz g, LIS eMi R BATE . 7o miA
BUBE T OB 2870 5B A E AT i o 7S AL
NERASCHERA-EA A, BN T80E AR Sk
Fresp L EATT, H5-EA~ 1 R R B g TTAR™ .

7 RAMST it /s B ALES AN 2055 £ 55

Fig.7 RAMST primary mirror installation with the hexapod robotics
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Fig.8 DAPRA realizes on-orbit maintenance through variable intelligent truss
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Fig.9 Docking and separation process of MEV-1 through the variable truss
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Fig.10 Trajectory planning and accuracy experiment
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Tab.1 Current status and trend of key technologies for computer aided adjustment

Key technology Development status

Trends

Measuremgnt and Force feedback
perception
Decision and
planning based auxiliary decision-making
Operation and
control plugging, and other operations

Learn and adaptin; .
plng control of the environment

Autonomous, supervised, cooperative target grabbing,

Manually extract features to determine the planning and

Perception and measurement based on multi-method fusion,
high-speed and high-precision scene reconstruction

Model-based autonomous trajectory planning and human-  Autonomous learning and decision-making in a complex dynamic

environment
Multi-parameter fusion control based on force and vision

Autonomous extraction of features, trajectory planning, perception
and control based on self-learning

Intelligence Multi-truss control Multi-truss control based on distributed and collaborative learning
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