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A Study on Road Surface Evaluation for Route
Finding for Wheelchair Users Using Deep Learning
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Abstract: In order to provide mobility support to manual wheelchair users, quantitative and efficient measurement
of road surface information is necessary. Recently, the accuracy of image recognition has improved significantly,
and research is being conducted to estimate the friction coefficient and cracks in the road surface. When
constructing a route finding system for wheelchair users, if objective evaluation of road surface conditions can be
performed using image recognition, it will be possible to perform simple measurements and reduce the cost of
measuring road surface information. In this study, we developed a model that uses deep learning to estimate the
power consumption required when moving an electric wheelchair from road images, and verified the accuracy of the
estimation.
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Figure 1 Measurement results of consumed current per metre.
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Figure 2 Photograph of moving difficulty measurement device.
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Figure 3 Measured various road surface.
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Figure 4 Learning curve (Loss-Epoch).
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Figure 5 Estimation results for validation images.
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Figure 6 Images of Large Estimate Error.
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Figure 7 Images of small estimate error.
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Figure 8 Estimation results with brightness-adjusted image

addition model.
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