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Assessment of Support Trajectories in Sit-to-Stand Support System using Ground Reaction Force
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Abstract: This paper reports our developing sit-to-stand support system using ground reaction force to operate device. Our
device is controlled by information of the user’s ground reaction force (GRF). In this system, the user don’t need to operate
the switch or button and is given suitable and dynamic assist according to user lower limb power. In this presentation we show
experiment results and the found problems of control in first prototype. Next, developed experiment device for new version
to solve these problems is shown. In new version, modifying support mechanism to support at the hip were considered, but
best support trajectory isn’t found. So that device was used for analysis of support trajectories. Candidate trajectories were 5
trajectories and assessment experiment was conducted using pair comparison method. In addition, EMGs at support and no

support were measured.
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Fig. 1 Outline of experiment device for sit-to-stand analysis
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Fig. 3 Candidate Trajectories
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Table 1 Results of Assessment Experiments

Normal Elder person simulated
A 0.67 2 A 1.00 1
B 0.00 3 B 0.33 2
C -1.33 5 C -1.00 5
D 1.00 1 D -0.67 4
E -0.33 4 E 0.33 2
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