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Study of a technique to measure the mass of the trunk of the human body
that can be utilized in designing of custom made mattress

Takashi FUNAI, Yasumasa HAKAMATA, Fumiaki MAEJIMA, and Hideo YOKOTA

Previously, the authors have established a custom-made mattress design technique which utilized
three-dimensional body shape data of the user. The mattress has been demonstrated to have better dispersion of
body pressure in the supine position compared to that of conventional products. The trunk mass of the user is
needed to design a mattress using the technique. The trunk mass have been calculated based on the body weight
of the user by using the percentage of the trunk mass to the body weight cited from a past research report. For
this reason, if the body shape of a user deviated from that assumed in the research report, it was likely that a
designed mattress would not have offered good performance for the user. To allow us to design mattresses for
users with various body shapes, the trunk mass of the body of the user needs to be measured. Furthermore, it
is desirable that the trunk mass of the body to be measured should be a value that will enhance the designing
effect. In this study, trunk mass that provides the most preferable dispersion of body pressure, i.e., optimum
trunk mass, usable in the established design technique was determined for each type of body shape: normal,
overweight, and underweight. Next, a measurement technique for the determined optimum trunk mass was
studied. The results indicated that the optimum trunk mass can be obtained using body pressure data measured

in the prone position.
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