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A Proposal of a Method to Increase the Versatility of Sidewalk Surface
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Abstract: Unstable sidewalk surface conditions, such as wet or icy conditions, can cause pedestrian falls. To
prevent such accidents, it is important to know the road surface condition in advance. In this study, focusing
on the fact that walking sounds are highly affected by the road surface condition, we propose a method to
estimate the sidewalk surface condition by acoustic sensing using a smartphone’s built-in microphone. In this
paper, we collect walking sounds of multiple people with the same footwear and road surface conditions, and
investigate and evaluate an estimation method that is robust to individual differences in walking behavior.
The results of the experimental evaluations showed that the common classification model that combines the
Mel Frequency Cepstral Coefficients (MFCC) extracted at each step and the gait stability at multiple steps,
resulted in an F-measure of 0.697, which is 0.017 higher than the conventional method.
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Fig. 2 Target road surface.
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3 Ty UEORT
Fig. 3 During data collection.
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Table 2 Estimation methods for comparison.
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Fig. 4 Lorenz plot of gait tempo and stability.
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Table 3 Lorenz plot area S by feature.
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* 4 KARRSEETVORERE
Table 4 F-measure of road surface estimation.
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Fig. 5 Confusion matrix for common classification model.
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Table 5 F-measure by collection date and time.
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Table 6 F-measure of road surface estimation by improvement
methods.

HTRSER L | BESED D p 1

54 15% | 5% 154 | (<0.05)
FATFE 484 454 | 378 .373 -
YT | 334 326 | 326 .323 1.000
YEF 2 | 449 337 | 463 .350 0.999
YEFE 3 | 396 .391 372 .376 0.992
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Fig. 6 Confusion matrix with and without noise removal.
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Table 7 F-measure of road surface estimation by shoes.
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