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3D shape reconstruction of road scenes using a fish-eye camera mounted on a car

o Toru Morita (Chuo University), Kenji TERABAYASHI (Chuo University),
Kazunori UMEDA (Chuo University)

Abstract—

For maobile robots and car driving support systems, it is important to understand 3D environment widely at oncel We
We already proposed a method for modeling 3D environment using a fish-eye camera, which can take a wide-range and
distortional image. In this paper, we present experimental results of 3D shape reconstruction of road scenes using a

fish-eye camera mounted on a car.
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Fig.1 Experimental System

Tab[e 1 Esgi mated camera’s motion

te ty t.  R,[deg] R,[deg] R.[deg]
KLT-Tracker ~ 0191 0091 0955 0.19 0.23 0.11
SIFTOOOO 0125 0.036 0.977 0.07 0.08 0.03

True value 0.000 0.000 1.000 0.00 0.00 0.00

000000000000000000000000
ooooooo
0000000 3000000030000000
O000000Fg25800000000Fig3,6900
000000000000000000000000
Fig.4,7,100 300000000000 00Fg4,7,100
000 (80 300000000000(c)(d)000
00000000000(@)(c) 0 KLT-TrackerD (b)(d) O
SFT0000000000000000000000
0000000000000000000000000
000000000000000000000Fig4
0(@)(dI000000SFTOD00 (dO0000O
0000000000000000000
O00Fg5000000000000000000
O000O0KLT-Tracker 0000 Fig7(c)0 000000
000000000000000SFTO000 (d)O
00000000000000000000000
O00Fgl00000000OKLT-Tracke 00000
000000000000000000000000
000000000000000000000000
00000 KLT-Trackee 00000000000 SIFT
0000000000000000000
00000000000D000000000000
000000000000000000000000
00000000000D0000000000000
000000000000000000000000
000000000000000SMOOOO0O00O0
0000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000,0000000
0000000000000000000000

4. OO

coooooOoOooooooooo 3goooog
cooskRMOOOOOOOOODOOODODOOODOOO
gbooobooobooobooboobooboobo
0300000000 0oopoooooooobooooo
000000000 KLT-Tracker OO0 SIFTOO OO

VA

Fig.3 Optical Flow for Scene 1
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Fig.4 Results of 3D Measurement for Scene 1
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(b) Front View (SIFT)
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Fig.5 Scene 3 Fig.8 Scene 2

(a) KLT (Feature points:246)  (b) SIFT (Feature points:158) (&) KLT (Feature points:288) (b) SIFT (Feature points:186)
Fig.6 Optical Flow for Scene 2 Fig.9 Optical Flow for Scene 3
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