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This thesis presents the development of an assessment tool for fall prevention of the elderly using support
objects during walking on a plane. To do that, kineto-static model of the whole system including the elderly
and support objects he/she used was discussed. Based on the model, evaluation indices for the physical
effect on fall prevention were investigated. Firstly, while the difference between reaction force obtained
from the support objects depending on their surface shape was considered, the characteristics of the
reaction force about each support object were modeled as friction cone. Secondly, regarding non-portable
support objects, the common point of the friction cone and manipulating force ellipsoid which expresses
the direction where it is easy to generate force at his/her hand was proposed as reaction force characteristics
solid. Based on it, an evaluation index of height and shape of support objects was formulated, and the
effectiveness of the index was validated through experiment. On the other hand, as a representative
portable support object, a cane was focused on in this thesis. In order to assess anterior positions of the
cane tip for prevention of anterior fall, three evaluation indices for determination of the cane tip’s position
were formulated through dynamic simulation and experiment. In the analysis model used in the simulation,
an interface between a human hand and a cane was modeled as dynamic pair which expressed moveable
and spring-damper characteristics in consideration of handgrip weakness and increased reaction time of
the elderlies. Finally, the values of the formulated indices about each type of support objects were
calculated under a condition of using a single support object. This thesis concluded that quantitative
discussion about an effect of support objects on fall prevention could be done by using the developed
assessment tool. In addition to that, based on the quantitative discussion, an application method of the
support objects could be proposed according to physical ability of the user and environment where the

support objects were used.
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