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A Direct Method for 3D Reconstruction
from Multi-View Stereo

YOSUKE SHIOTA,! SHIGEKI SuGiMOTOT!
and MASATOSI OKUTOMI!

In this paper, we propose a direct method for 3D reconstruction from multi-
view stereo images. In the proposed method, we reconstruct a 3D surface by
estimating the parameters of a piecewise planar surface model, which are the
distances from the world origin to all vertices of the triangular patches. We min-
imize the cost function composed by the pixel value differences between images
and smoothness constraints of the surface shape by an efficient optimization
method extended from the fast plane-parameter estimation proposed recently.
Furthermore, we realize robust estimation by using hierarchical mesh and the
additional cost of similarity mesure of plane orientation between hierarchical
levels. The validity of the proposed method is demonstrated through results of
experiments using synthetic images.
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Fig.1 Piecewise triangular mesh model based on world coordinates.
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Fig.2 Mesh on stereo images.
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Fig.3 Smoothness constraint on adjacent patches.
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Fig.4 Actual shape.
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Fig.5 Texture.

5. 0004

goboboooooooobobooooobooobooboOooooooOoboOoOoooobooboOoo
ooooooooo

00000000 240x240000000000 10200000000 4000000
000000 (p)000000000000000000Box-100000O(b)O0O0DOO
0000000000 OBettledd () 00000000000 Box-20000000000
0000000 s(x)(b)000000000DO0UO0U0OOOOOODOOOODUDOUOODO
ooboooooboboooboooooooooooon

(© 2009 Information Processing Society of Japan



oooooooooo
IPSJ SIG Technical Report

01 0000O00OO0obooboooooooboo
Table 1 Mesh at each level.

Mesh level | Number of patches  Number of vertices
Level 0 80 42
Level 1 320 162
Level 2 1280 642
Level 3 5120 2562
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Fig.6 Surface of Box-1 estemated at each mesh level.
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Fig. 7 Effect of constraint term.
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