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GPU Accelerated Estimation Method of Road Surface Shape and Object Height Using Fisheye
Stereo Camera
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In this paper, we implement a novel method to estimate road surface shape and object
height using a fisheye stereo camera on GPU for acceleration. Our method consists of three
parts, preprocessing, road surface shape estimation and object clustering. Among them, the
road surface shape estimation algorithm takes 20 seconds to process because the algorithm is
recursive. This is not feasible for real application. Therefore, we change the algorithm to be
able to be processed in parallel. We conducted experiment to confirm the difference between the
accuracy and the processing time between the previous CPU implementation and the proposed
GPU implementation of the approach. It was found that the proposed GPU implementation
resulted in 8-times faster processing with no loss of accuracy.
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Fig.4 Previous road area extraction in disparity image
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(a)Equirectangular Image (b)Disparity Image

Fig.7 Images with the target obstacle at 1 m

(b)The side view

Fig.8 Point clouds with the target obstacle at 1 m
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