
Towards high-resolution large-scale multi-view stereo

Resume

The text describes a large-scale reconstruction algorithm. The input is a set of calibrated 
images and the output is a triangle mesh describing a surface on the images.

Algorithm outline

First, a dense point cloud is extracted from image pairs using feature points and stereo 
triangulation.

Then, an initial mesh is built using Delaunay triangulation and tetrahedra are labelled 
inside or outside the object.

The surface is extracted as the one that minimizes some Energy function using s-t cut 
minimization.

Finally, the mesh is refined using Variational methods.
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Tree outline

The proposed text is an improvement of a work presented in (Labatut, Pons, & Keriven, 
2007). This concrete reconstruction algorithm is divided in three parts, i.e, initial point 
reconstruction, mesh generation and mesh optimization.

The initial  point reconstruction is performed using stereo triangulation methods. The 
stereopsis first appeared in the work of (Wheatstone, 1838). He realized that the images 
that are formed in human eyes have some differences, known as disparities, that are 
used by the brain to build the depth perception. In order to demonstrate this, he built a 
device called stereoscope that can show one image to each eye creating a depth feeling. 
Later, in 1960 Julesz noted in his work (Julesz, 1960) that humans could see disparity 
defined depth information in complex scenes, like in his random dot stereograms. This 
fact led to the work of Marr and Poggio that formalized the correspondence problem 
from a computational viewpoint (Marr & Poggio, 1976) (Marr & Poggio, 1979). They 
stabilished the uniqueness and continuity constraints. These constraints appear in the 
text as “visibility consistency” and “surface smoothness”. In order to demonstrate this, 
they  implement  a  computer  program  that  could  generate  depth  from  random  dot 
patterns.

The first attemp to interpolate a complete mesh was done by a Phd. Student of Marr 
(Grimson, 1980) based on his theory of human vision. In this work, the initial mesh is 
obtained from a Delaunay triangulation (Delaunay, 1934). The initial mesh is obtained 
from the Delaunay tetrahedra using s-t graph cuts. This mesh is refined using variational 
techniques in order to obtain the final mesh. These kind of methods were used for first 
time in shape reconstruction in (Ikeuchi & Horn, 1981). 
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