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Road Surface Estimation and Obstacle Detection
using Fisheye Stereo Camera and Monocular Depth Estimation
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In this study, we propose a method for road surface estimation and obstacle detection using
a fisheye stereo camera. In obstacle detection using stereo cameras, obstacles are detected based on
distance information obtained through stereo matching. However, due to processing load, this cannot
be done quickly. And obstacle detection methods using deep learning cannot accommodate obstacles
that are not included in the training data. Therefore, we first detect obstacles on the road surface using
the relative depth obtained from monocular depth estimation. Then, by focusing only on the obstacle
regions for distance measurement, we aim to quickly detect all obstacles. Experiments demonstrate the
ability to detect only obstacles and the high processing speed.
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Fig.1 The flow of the proposed method
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(a) Input image (b) Normalized depth
Fig.2 Results of MiDaS
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Fig.5 Obstacle detection
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Table 1 Distance and height errors at 0° azimuth

_ Error of distance [m] Error of height [m]

Im 0.00 -0.19
3m -0.02 -0.45
5m -0.20 -0.19
7m 1.01 -0.78
9m 0.00 0.11

Table 2 Distance and height errors at —60° azimuth
[ | Erorofdistance|ml | _Errorof height [m] |

Im 0.09 -0.45
3m -0.48 -0.29
Sm -0.20 -0.45
7m -1.00 -0.76
9m -0.99 -0.90
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