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Drivable region detection based on point cloud and images fusion
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[ Abstract] Drivable area detection is the premise of unmanned driving. The camera and LIDAR are the most representative and
widely used sensors in the field of unmanned driving. The fusion of different sensors can effectively improve the completeness of
environmental perception. In this paper, an information fusion algorithm ba6sed on the LIDAR and camera is proposed to realize
drivable area detection. Firstly, the proposed algorithm projects the LIDAR point cloud onto the camera image, and constructs the
Delaunay triangle network to construct the local relationship for each discrete point cloud. After that, all point clouds are classified
into obstacles and non-obstacles, and then the image is super—pixel segmented with the location of the image as the clustering center
to complete the segmentation between the drivable area and obstacles and express the traffic scene. Kitti benchmark is used to
experiments in several different scenarios and conditions, and robust results are obtained.

[ Key words] sensors fusion; drivable region detection; scene representation; unmanned driving
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Fig. 1 Results of LIDAR point cloud projection on images
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Fig. 2 Delaunay triangle network
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Fig. 3 Obstacle points classification results
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Fig. 4 Point cloud coverage area
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Fig. 5 Obstacle area and boundary
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Fig. 6 Boundary of drivable region
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Fig. 7 Experimental results
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Fig. 8 Evaluation results
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Tab. 1 Kitti dataset evaluation and comparison

ik F = me/% AVP/ % PRE/% REC/% FPR/% FNR/% Time/ s
ARSCHY T 84.96 74.43 79.42 91.32 7.71 8.68 1.20
Shinzato 81.99 70.41 74.92 90.54 10.29 9.46 0.36
FusedCRF 84.49 72.35 77.13 93.40 9.02 6.60 2.00
MixedCRF 85.69 75.12 80.17 92.02 7.42 7.98 6.00
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