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A Study on Foot Pressure by using an Insole Equipped with the
Orthogonal Grid Sensor

Jeong-Hyeop Son*', In-Jun Jung*', Seung-Hwan Chang*’

ABSTRACT: In this study, we present a research method to develop a shoe that prevents foot injury by inducing the
foot pressure. An orthogonal grid sensor was used to check the foot pressure in the upright standing position, and the
change in the foot pressure distribution for various conditions was compared. We checked the conditions for
distributing foot pressure efficiently by changing the spring constant of the spring inserted into the sole of the shoe
and the foot pressure generated with or without the arch of the insole. In order to minimize the experimental error
from the randomness of the human body's behavior, it is possible to predict through foot pressure under certain
conditions through finite element analysis that simulates the pressure distribution. By checking the change of foot
pressure according to the number and arrangement of springs through finite element analysis, conditions were
established to provide more efficient foot pressure. The result can be used for designing footwear for patients with
diabetic feet.
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Fig. 1. Shoes structure and composition
Table 1. Mechanical properties

EVA form's Mechanical properties

Young's modulus (GPa) 3.0-3.2

Poisson's ratio (%) 0.4

Soft tissue of foot

Young's modulus (GPa) 1.15

Poisson's ratio (%) 0.49

Spring constant (kN/m)

Model A's the front heel 1.06

Model A's the heel 2.72

Model B's the front heel 1.72

Model B's the heel 5.28
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Fig. 3. Representative measured foot pressure distribution; (a)
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Fig. 4. Comparison of foot pressure distributions
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Table 2. Deformation of springs

Spring Original Befor.e AfteT‘ Befor.e After
number length | relocation | relocation | relocation | relocation
(mm) | Ad (mm) | Ad (mm) |kxAd1 (N)kxAd1 (N)
1 10 3.573 3.664 6.146 6.303
2 10 3.422 3.701 5.885 6.366
3 12 3.287 - 5.654 -
4 10 4.006 4.004 6.890 6.886
5 10 3.743 4.113 6.439 7.074
6 12 3.398 4.036 5.845 6.942
7 10 4.478 4.429 7.702 7.617
8 10 4.145 4.171 7.129 7.174
9 12 3.615 4.326 6.218 7.440
10 12 4.045 4.208 6.957 7.238
11 10 5.499 5.358 29.033 28.292
12 10 5.429 5.344 28.666 28.216
13 10 4.967 5.029 26.224 26.555
14 10 5.164 5.117 27.266 27.016
15 10 4.513 5.069 23.831 26.764

Fig. 6. Spring distribution;
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