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Visualization of Obstacles on Bird’s-Eye View by Omnidirectional 3D Ranging Using LiDAR for Remote Controlled Robot

Yasuyuki AWASHIMA, Ren KOMATSU, Hiromitsu FUJII, Yusuke TAMURA, Atsushi YAMASHITA and Hajime ASAMA

Bird’s-eye view system is one of image presentation systems for teleoperation. Bird’s-eye view image helps an operator
to visually recognize surrounding environments because of its high visibility. However, when there are obstacles that are

higher than the floor or the ground, there is a problem that their positional appearance is incorrectly shown on bird’s-eye

view image because of the image distortion. This paper presents a new method to visualize correctly obstacles’ positional
appearance on the bird’s-eye view image by omnidirectional 3D ranging. Specifically, the information of the distance to
obstacles measured by LiDAR is superimposed onto the floor or the ground as points with colors obtained by fish-eye
cameras. As shown in the experimental results, the image generated by this proposed method can improve the safety and

visibility in teleoperation.
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(a) An obstacle on the floor that is (b) An obstacle in the air that ex-

lower than the fish-eye cameras ists at the same height as the fish-eye
cameras

Fig. 1 Example situations in which there is the obstacle that is higher than the
floor. In this case, the positional appearance is incorrectly shown on the
conventional bird’s-eye view (Fig. 2(a) and Fig. 2(b))
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(a) The obstacle as shown in (b) The obstacle as shown in
Fig. 1(a) should be shown in the area Fig. 1(b) should be shown in the area
encircled by the red broken line. encircled by the red broken line.

Fig. 2 Bird’s-eye view images generated by the conventional method. The po-
sitional appearance is incorrectly shown on the images
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Fig. 3 System configuration diagram in the proposed method
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‘ (i) Generation of the initial bird’s-eye view image |========= Section 3.2
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(ii) Generation of the bird’s-eye view image of obstacles

Obtaining 3D point cloud
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Giving the information of colors and
projection to the floor

‘ (iii) Generation of the occluded area image ‘ """""" Section 3.4

‘ (iv) Integration with the initial bird’s-eye view image ‘ -------- Section 3.5

Fig. 4 Schematics of the proposed method algorithm
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Fig. 7 Giving the color information and the projection of obstacles to the floor
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Fig. 10 Experimental environment
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(a) Initial situation

(b) After the robot’s movement

(c) Picture of the situation as shown in
Fig. 11(b) taken by outside camera

Fig. 11 Bird’s-eye view images generated by the conventional method in the situation of Fig. 10

(a) Initial situation

(b) After the robot’s movement

(c) Picture of the situation as shown in
Fig. 12(b) taken by outside camera.

Fig. 12 Bird’s-eye view images generated by the proposed method in the situation of Fig. 10
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