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Kinematic Analysis of Sit-to-Walk Motion
between the Young and the Elderly
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Abstract: In daily life, humans do not perform single motion individually, but they adaptively transit motions. Timed
Up and Go test is often used in medical area to evaluate the physical function of the elderly people, but it is still unclear
how the young and the elderly people have different motion strategies. This study aims to clarify how the kinematics
differs between sit-to-stand and sit-to-walk movement for the young and the elderly people. In our study, a measurement
experiment was performed to measure two motions from the young and the elderly. The results of kinematic analysis
showed that the young participants tended to bend their trunk faster at the beginning of the motion in sit-to-walk
movement than sit-to-stand movement. Furthermore, the elderly people stood up significantly slower than the younger
people in both movement and they moved their center of mass closer to the feet location in sit-to-walk motion. These

results implied that the elderly participants preferred more static movement than the young in sit-to-walk motion.
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Fig. 1 Sit-to-walk movement.
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Fig. 2 Center of mass trajectories for both (a) the young
and (b) the elderly participants.
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Fig. 3 Comparison of CoM velocity at the time of hip rise

between different conditions.
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