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Development of elastic modulus estimation technology using pressure distribution
measuring device
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The goal was to develop a method that simultaneously estimates the thickness

and longitudinal elastic modulus of soft tissue from the pressure distribution obtained by a
measuring device. In this study, we constructed a soft tissue model considering experimental values
using test gel pieces, which have a similar hardness to the soft tissue of a human body.

First, we modeled the relationship between soft tissue thickness, longitudinal elastic modulus, and
pressure. We considered spring models for soft tissues with one type of longitudinal elastic modulus
and soft tissues with different longitudinal elastic moduli. Next, we developed a method for
estimating the longitudinal elastic modulus. We proposed an estimating method to obtain deformation
and longitudinal elastic modulus by iteratively estimating soft tissue thickness and longitudinal
elastic modulus. Finally, we considered an application of the longitudinal elastic modulus
estimation method to multi-layered soft tissues.
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(mm) (mm) 1 2 3
gel0-02 47.50 23.20 gel0-02 3.19 4.68 3.19
gel0-03 66.25 21.00 gel0-03 4.02 3.84 3.34
gel0-04 65.55 21.60 gel0-04 3.29 2.92 3.80
gel0-05 84.00 22.45 gel0-05 2.92 5.63 5.77
gel0-06 85.00 20.45 gel0-06 2.60 2.62 271
gel0-07 82.85 24.05 gel0-07 2.64 254 248
gel0-08 82.25 18.75 gel0-08 2.89 3.60 251
gel0-09 108.8 19.80 gel0-09 3.02 4.74 3.40
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