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Visualization of Obstacles on Bird’s-eye View
Using 3D Range Sensor for Remote Controlled Robot
O Yasuyuki AWASHIMA, Ren KOMATSU, Hiromitsu FUJII, Yusuke TAMURA,
Atsushi YAMASHITA, and Hajime ASAMA (The University of Tokyo)

Abstract : This paper proposes a method to visualize areas where tall obstacles are present on the conventional bird’s-eye
view by using 3D measurement data of nearby tall obstacles. The experimental results showed that the proposed method
enabled to render the relative positions of obstacles with respect to the robot accurately on the bird’s-eye view image.
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Fig. 1: An example of obstacle with tall protruding

elements

Fig. 2: The bird’s-eye view image is generated by the
conventional method [3,4] in the situation of Fig. 1. The
obstacle’s relative position with respect to the robot is

rendered inaccurately.
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Fig. 3: The distance measurement method in this study
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Fig. 4: The algorithm in the proposed method
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Fig. 5: The conceptual figure of each coordinates’ sys-

tem
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Fig. 6: The conceptual figure in the projection of ob-

stacles to the floor

[,y 0] T ICIESR AT 5.

w)

x, 1000 Ty

Yo, _ 01 00 Yuw (9)
0 0 0 0 O Zw
1 0 0 01 1

BEEY D RE A DRI BT &M Z ™ 6 1I2RT. 31K
Tl v A2 WS Z T, 24 fiZTEEYO 3 koG
JERERD 1 DTH I A 2T 50 TES. 2L
T, 25 HilC TR A TR L CBEIFERE 527205, A (9)
LA A ZRMEICHUTIESRET 2 2 & CTIESHATE
DR B 2BLIENTES. HEWT, EHEERED K
B & {RAEH A S BRI T B, IEAE A S D
MBlXORy MNEEROETHD, D 2,=0TH5Z
5, & (4) WD Z L TH B 2 AN A T HigEE
RIZEHTEHZeNTES. TO%, TUSREED X T
RIERES R S - (O f) & fRE 2 IR I B RS
% Z & TINm g L Hiad 5.

3. =R
3.1 BEEYRTOI-OHDERY AT A

AREBRCTHEALZaRY PEXUCABEIAT & 3R
SR VY OMEEZK 7 1ZRT. K7 RO e 5E
MMORLTHENZEERZNENAIBI AT & 3 IRT
ikt >3 Thsb. 57 X71%, PointGreyResearch 0D
Grasshopper3 GS3-U3-41C6C-C, iRl > X% Fujinon
#:0D FE185C086HA-1 2L, 3 Xl > Hizon
Tld Microsoft #:® Kinect v2 & A\ 7z, MIRAG A 5 D



Fig. 7: The experimental system for the visualization

of obstacles

Fig. 8: The experimental situation
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Fig. 9: The image filmed actually from the upper air
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Fig. 10: The bird’s-eye view image generated by the

conventinal method [3, 4]

Fig. 11: The bird’s-eye view image generated by the
proposed method
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