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3D Structure Recovery of Urban Space from Omnidirectional

Image Sequences Based on a Projection Model of Vehicle Motion

Isa0 MivYAcGAWA,* YUJI ISHIKAWA,"? KAORU WAKABAYASHI!
and KENICHI ARAKAWAT

‘We propose a recovery method of 3D urban structure from omnidirectional image sequences
captured in vehicle mobile observation. At first, our method acquires camera motion and 3D
shape from omnidirectional image sequences based on a projection model of vehicle motion,
which represents an omnidirectional projection in mobile observation. Next, the method
recovers sequentially 3D structure of urban space using scale parameters from the camera
motion and the 3D shape, each of which is acquired from each sequence. Both simulated and
real images have been used to evaluate an existing method and the proposed method, and
we show that the proposed method is more effective to recover camera motion and 3D shape.
Our experiments show that good results for 3D structure recovery of urban space are obtained

by the proposed method.
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Fig.1 Spherical coordinate system on a vehicle.
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Table 1 Characteristics of both methods.
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Table 3 Recovery error of camera motion (pattern 1).

Method A | Method B
3 [deg] — 0.02
w [deg] 0.18
0 [deg] 1.44 0.07
Tz [m] 1.47 0.01
Ty [m] 0.49 0.01
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Table 4 Recovery error of camera motion (pattern 2).

Method A | Method B
¢ [deg] — 1.25
w [deg] 0.20
0 [deg] 1.44 0.05
Tz [m] 1.47 0.03
Ty [m] 0.49 0.03
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Fig.11 Comparison with position errors (Tz is constant).
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Fig. 13 Imaging vehicle system.
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Fig. 14 Example of feature points.
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Fig.16 Sample B.
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Fig.19 Camera motion from sample B.
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Fig.20 Camera motion from sample C.
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Fig.21 3D shape from sample A (Method A).
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Fig.22 3D shape from sample B (Method A).
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Fig.23 3D shape from sample C (Method A).
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—
%A&’@

(B2)

™

3 Rioben (T
oy
al ® oay o g B W

& = - ) [

025 0000 BOODO 300000Method BO
Fig.25 3D shape from sample B (Method B).
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Fig.26 3D shape from sample C (Method B).
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Fig.27 Urban space structure.
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Table 6 Comparison with ATz [unit: m].

Class

Method A Method B

A 57.86 7.39
B 28.64 6.95
C 45.32 41.27
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Fig.28 Urban space structure: section (A)—(C).
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Table 8 Direction at section (D) [unit: degree].

F Class A Class B
30 71.84 85.25
40 72.59 81.70
50 78.44 90.10
60 73.57 74.66
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