2A1-DO0O7

BIRR T LA N 4 5% BB EHH BRI L
BENOBRE &S ST

Obstacle Detection and Height Estimation Using Disparity and Intensity Information
with a Fish-eye Stereo Camera
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In this paper, we propose a method for obstacle detection and height estimation using a fish-eye stereo camera.
Disparity and intensity information is used. The method using only disparity information may incorrectly detect road
surface as obstacles. Therefore, we obtain the intensity of the road surface by using the obstacle information obtained
from the disparity and compare the intensity throughout the entire image to detect obstacles. Experiments show that
the proposed method using the disparity and intensity information can detect only obstacles without detecting the road
surface as obstacles. Experiments also show an improvement in the accuracy of height estimation.
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Fig.1 The flow of the proposed method
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Fig.2 Road region extraction in disparity image
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(a) Equirectangular Image (b) Disparity Image
Fig.5 Images with the target obstacle at 1 m

(a) Clustering result in previous studies

(b) Clustering result for the proposed method
Fig.6 Clustering results

8. HEim

AWFZETIE, AR TEZ 3 RITEl BIE S - RSN
MRS VT A BRI, BEEDOLE R
L, TN DEEMOR S 2 HEE T 5 FIEOBE LT 1. %
BRIC & 0 B &2 R, BEROLERETERETH S 2
LERRLE. £, mEHEORERmM ELZZ L bR LT
Lo, MR A5 2 54, 8o b EE L 725> T
B, 20, BWELRET 5 2 & BSATHEDRFEY 5 M
N5, T, RIRAT LAT AT %2z 3 wRItsHIO &k
FEALEETH DD, 5B EIT> T RLERSHS.

SE X

[11 BIRA fth, "7 LA Eymi{E AR L7 i S o X B R
R, TEEALEESEAEE, vol.45, n0.SIG 13, pp.17-24. 2004

[2] M. Liu et al., “Stereo Vision Based Road Free Space Detection,”
Proceedings of the 9th International Symosium on Computational
Intelligence and Design(ISCID), pp.272-276, 2016.

[81 W. Song et al., “Real-Time Obstacles Detection and Status
Classification for Collision Warning in a Vehicle Active Safety System,”
Proceedings of the IEEE Transactions on Intelligent Transportation
Systems(ITSS), vol.19, no.3, pp.758-773, 2018.

[4] P.Li, X. Chen and S. Shen, “Stereo R-CNN Based 3D Object Detection
for Autonomous Driving”, Proceedings of the IEEE/CVF Conference on
Computer Vision and Pattern Recognition (CVPR), pp. 7636-7644,2019.

[5] B. Li et al, “GS3D: An Efficient 3D Object Detection Framework for
Autonomous Driving”, Proceedings of the IEEE/CVF Conference on
Computer Vision and Pattern Recognition (CVPR), 2019.

[6] X. Chen, et al., “3D object proposals using stereo imagery for accurate
object class detection”, Proceedings of the [EEE Conference on
Computer Vision and Pattern Recognition (CVPR), 2017.

[7]1 Ve/AHEME fih, "IRAT LAD A T & AW HERBRORIT S
SYEIA G — K B L i & S e S HEE", 3539 [RlH
ARy MFEFGRES TR, 3K1-02, 2021

60" 0* e0°

T

Distance [m]

Errors of Distance Measurement [m]

im 2m 3m

(a) Distance to the object in previous studies
0.6
0.4 I
0.2 S

0.2 &0

0.4 I
0.6

-0.8

—S

12

Errors of Distance Mwasurement [m]

Distance [m]
im 2m 3m

(b) Distance to the object in proposed method
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