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Measurement of 3D environment with a fish-eye camera based on EPI analysis
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In car driving support systems and mobile robots, it is important to understand three-dimensional
environment widely at once. In this paper, we use a fish-eye camera as a sensor which measures environment.
This camera can take a wide-range and distortional image and can be easily mounted on cars. We propose a
method for reconstructing three-dimensional environment from fish-eye images based on EPI analysis. Using
this method, matching of feature points is easy and stable. The effectiveness of the proposed method is

verified by experiments.
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(a) EPI (b) Detected edge
Fig.3 Edge detection
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Fig.4 EPI coordinate system
|

No. 11-5 Proceedings of the 2011 JSME Conference on Robotics and Mechatronics, Okayama, Japan, May 26-28, 2011
1P1-D08(2)



o P

VA

®

0 'P!

b \O
0 ) >
X

Y

g
Fig.5 Coordinate system

Fig.6 Experiment system
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Fig.T Measurement Scene 1 Fig.9 Measurement Scene 2

. a
@ : Measurement Value of
3D Positions of Point B : Measurement Value of
6 3D Positions of Point
—: Ground Truth
—: Ground Truth
-2
il . [m] 2
r
i L
-1 A
-1
Y
0 v 0
1
1
2
-2 -1 0 1 2 2
X [m] 2 -1 0 1 2
X [m]
(a) Front view (X-Y)
(a) Front view (X-Y)
4
m] 4 il
3
3
zZ 2
zZ 2 x -
- 1 o
1 [y
i L -:_f;.
L 1]
0 |
0 - . .
2 -1 0 1 2 2 1 % 1 [nﬁ
X [m]

(b) Top view (X-Z) (b) Top view (X-Z)

Fig.8 3D reconstruction result 1 Fig.10 3D reconstruction result 2
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