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Abstract

Objective: To explore how to design sit-to-stand assistance robot to reduce the probability of curing posture for-
mation caused by poor man-machine corperation.

Method : Firstly,30 healthy adult male subjects were selected to capture the trajectory and movement characteris-
tics of acromion, trochanter and lateral iliac eminence on the sagittal plane during sit-to-stand transition.Second-
ly,the design scheme of three-degree-of-freedom serial manipulator was proposed. The workspace and kinemat-
ics of the designed manipulator were analyzed by Monte Carlo algorithm and complex vector equation method.
Result: According to the motion characteristics of the subjects, the sitting to standing transition process was di-
vided into four stages. According to the human parameters of different subjects, three large rotor trajectories
were recommended and three-degree-of-freedom sit-to-stand assistance robot was designed.

Conclusion: The position of the hip should be the best supporting point for sit-to-stand assistance robot, and
the freedom of the lower leg should not be limited. The angle of the trunk should be controlled to ensure a
high similarity with the standing process in the natural state. Sit-to-stand assistance robot can adjust the move-
ment track of sitting and standing conversion according to different human body parameters, so as to avoid the
wrong curing posture caused by poor human-computer integration.
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