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Identification of the road surface context using the maximum pressure
selection when walking

Ohashi Yusuke1,a) Enokibori Yu1,b) Mase Kenji1,c)

Abstract: We sense the road surface texture as context in the sole and use them in a variety of situations.
For example, we pay attention to walking on the gravel road. This property is used to call attention by
placing an uneven texture slopes or hazardous areas. Information devices that can recognize these road sur-
face textures are useful to call attention or induce. So, we aim to identify the road surface texture using the
E-textile sensors without the road surface texture measurement in advance. when the road surface texture
is measured by E-textile sensors the foot pressure is affected by gait or walking speed. We use maximum
pressure of each sensing point for texture identification. We experimented that identify three textures for
two cadence. As the result, we got F = 0.826 by using same cadence dataset for learning SVM, and got F =
0.640 by using different cadence.
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Fig. 1 Examples of the road surface texture in the real.
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Fig. 2 The method to get uneven using clay tablet.
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Fig. 3 A situation that a foot contacts some textures.
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Fig. 4 Examples of pressure pattern in a search window.
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Fig. 5 The positional relation that a foot pressure textile sen-

sor cannot measure a braille block.
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Fig. 6 Example of a foot that was attached the foot pressure

textile sensor
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1

Table 1 Age, height and weight of each subject

(cm) (kg)

1 24 178 62

2 21 170 53

3 22 171 72

4 22 167 62

5 23 168 72

(a) (b) (c)
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Fig. 7 The road surface that we got data
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Fig. 8 The course to get road surface textures
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Fig. 9 Example of the pressure distribution at a lines block.
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F=0.887 ± 0.067 0.765 ± 0.112
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Table 2 The result of proposal technique recognized 90

steps/min dataset

1 0.979± 0.011 0.908± 0.027 0.905± 0.040

2 0.980± 0.007 0.847± 0.036 0.846± 0.045

3 0.932± 0.017 0.841± 0.055 0.804± 0.042

4 0.966± 0.012 0.860± 0.036 0.838± 0.048

5 0.903± 0.026 0.843± 0.042 0.854± 0.048

0.952± 0.034 0.860± 0.046 0.849± 0.052

3 110 /

Table 3 The result of proposal technique recognized 110

steps/min dataset

1 0.907± 0.020 0.859± 0.044 0.820± 0.057

2 0.909± 0.021 0.790± 0.039 0.739± 0.038

3 0.761± 0.034 0.563± 0.152 0.623± 0.057

4 0.807± 0.021 0.696± 0.033 0.802± 0.034

5 0.836± 0.026 0.665± 0.059 0.705± 0.091

0.844± 0.128 0.715± 0.063 0.738± 0.091

F 0.9
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F=0.295 ± 0.058
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4 90 / 110 /

Table 4 The result of svm learned by 90 steps/min dataset

identifies 110 steps/min dataset.

1 0.912± 0.020 0.800± 0.029 0.690± 0.056

2 0.616± 0.015 0.433± 0.045 0.394± 0.102

3 0.295± 0.058 0.536± 0.019 0.532± 0.071

4 0.706± 0.017 0.689± 0.045 0.563± 0.036

5 0.820± 0.040 0.552± 0.052 0.557± 0.076

0.670± 0.215 0.602± 0.135 0.547± 0.118

5 110 / 90 /

Table 5 The result of svm learned by 110 steps/min dataset

identifies 90 steps/min dataset.

1 0.989± 0.010 0.717± 0.091 0.812± 0.042

2 0.720± 0.135 0.542± 0.051 0.506± 0.105

3 0.742± 0.059 0.404± 0.141 0.642± 0.064

4 0.709± 0.079 0.702± 0.032 0.621± 0.053

5 0.840± 0.029 0.531± 0.069 0.609± 0.049

0.800± 0.130 0.580± 0.145 0.638± 0.119
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6 90 / 110 / 3

Table 6 Confusion matrix of subject 3 that learned by 90

steps/min dataset recognized 110 steps/min dataset

0.200 0.763 0.037 0.000

0.100 0.840 0.060 0.000

0.080 0.527 0.393 0.000

10 3 90 /

Fig. 10 Subject 3’s example of maximum pressure selection on

flat when walking 90 steps/min.

11 3 110 /

Fig. 11 Subject 3’s example of maximum pressure selection on

flat when walking 110 steps/min.
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Fig. 12 An example of maximum pressure selection on a braille

block when walking 110 steps/min.
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