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Design of a planar three-freedom flexible joint parallel robot

Yingi Zhang

NUIST Nanjing 210044 China

Abstract: During telescope observation, structural deformation caused by attitude
changes and environmental temperature fluctuations can lead to relative displacement between
the primary and secondary mirrors, resulting in optical misalignment errors that affect imaging
quality. To actively compensate for these errors, this paper proposes a compensation system
based on a flexible hinge and parallel mechanism. The system leverages the advantages of
parallel mechanisms, such as high stiffness, high precision, large load capacity, and compact
structure, as well as the characteristics of flexible hinges, including zero clearance, frictionless
motion, and high responsiveness. Within a limited space, it enables precise displacement and
orientation adjustments of heavy optical elements. The design results demonstrate that the
proposed system can effectively correct optical errors caused by structural deformation, thus
enhancing the imaging stability and accuracy of the telescope under complex working

conditions.

Keywords: Active Optical Compensation; Flexible Hinge; Parallel Mechanism; Telescope

Deformation; Optical Error Correctio
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