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Fundamental study of joint elasticity mechanism and control for buffering of
space robots
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In orbital capture of sgace debris, the generation of dynamic loads due to
mutual motion is a challenge. Therefore, the robot needs to have load cushioning and braking
functions. In this study, a new joint elasticity mechanism was configured to secure the elastic
deformation stroke at the arm tip, and a joint compliance control development form using a joint
output shaft torque sensor was applied to configure a system that secures high control response and
achieves good cushioning performance by collocation of the sensor and actuator. The system is
configured to achieve good cushioning performance. In addition, a prototype of a horizontal
two-joint robot that simulates an orbital gravity environment and an image measurement system, as
well as a steering system for a traveling robot that applies the technology, were fabricated, and
through testing and evaluation, the effectiveness of the proposed method was confirmed.
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