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3D Reconstruction from Two Views
Using Consumer Digital Camera

SuuJt SAKAL T Toru Takanasui, ™t Korcur Ito, !
TakAaFUMI AokIT! and HIROKI UNTEN'?

This paper proposes a 3D reconstruction method from two views using a
consumer digital camera. Dense correspondence matching between stereo im-
ages is important for reconstructing details of the object. For conventional
correspondence matching techniques, which are appropriate to short-baseline
stereo images, it is difficult to find accurate and dense correspondence from
wide-baseline stereo images. Addressing this problem, we propose a 3D recon-
struction method using a correspondence matching technique based on Scaled
Window Phase-Only Correlation (SW-POC), which is robust against perspec-
tive distortion of stereo images. Through an experiment, we demonstrate that
the proposed method can reconstruct high-accuracy and dense 3D shape from
two images captured with a consumer digital camera.
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Fig.4 Search window fitted to the object surface.
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Fig.5 Overview of the proposed method: (a) stereo image, (b) result of SIFT-based feature point

matching, (c) stereo image after rectification, and (d) corresponding points obtained by SW-
POC based correspondence search.
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Camera: Panasonic,
LUMIX DMC-GF1,
4,000 x 3,000 pixels

| Lens: Panasonic,

P LUMIX G VARIO,
H-FS014045,

14-45 mm focal length
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Fig.6 Specifications of a consumer digital camera used in the
experiment.
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Fig.7 Photo shoot with a

consumer digital camera.
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Fig.8 Reconstruction results: (a) left image, (b) right image, (c) reconstructed 3D points using
SIFT, (d) reconstructed 3D points using SW-POC, and (e) mesh model of (d).
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Table 1 Specifications of a computer used in the

02 0000 [sec]
Table 2 Processing time [sec].

experiment. SIFT 151.02

CPU Intel(R) Core(TM)2 Extreme Bundle Adjustment 0.48
CPU X9650 3.00GHz Rectification of stereo pairs 16.55

Memory 3GB SW-POC 828.51
oS Vine Linux 4.2 3D reconstruction 395.87

MATLAB version  7.2.0.294 (R2006a) Total time 1,392.43
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