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3D Building Facade Reconstruction Based on Image Matching-Point Cloud Fusing
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Abstract  With the rapid development of computer technology, image-based 3D building recon-
struction has become a hot topic in the fields of computer graphics and computer stereo vision.
Because the backgrounds of building images are typically complicated, and the sequence is very
long and disorderly, existing 3D reconstruction algorithms will take a lot of time to obtain the 3D
model, and possibly get poor results in the local areas. This paper proposes a novel 3D building
facade reconstruction algorithm based on image matching and point cloud fusing to address those
problems. Firstly, we find the best matching images in the additional new image set. Secondly,
we get the 2D projection points of the 3D point cloud on the same image. The 3D points corre-
sponding to the same 2D projection points are collected for 3D point cloud fusing. Thirdly, based
on the derived 3D corresponding points, we compute the best alignment transformation between
the point sets such that they can match with each other with minimum error. Finally, we merge
the two point clouds with the computed best transformation to get the complete building facade
model. Experiments show that our method can take much less time to reconstruct the building fa-

cade, and improve the precision as well.
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Background

3D building reconstruction is an important issue in the
fields of computer graphics and computer vision. It aims at
reconstructing the 3D realistic model of facades of buildings
from LiDAR data or images, of which image based recon-
struction methods have drawn much attention due to its wide
spectrum of applications. A lot of research on fast and accu-
rate reconstruction is conducted in the past decades. Howev-
er, existing approaches usually take all the captured facade
images as input to run the two-step algorithm. bundle adjust-
ment (BA) and multi-view stereo (MVS). Both steps are
nonlinear formulations, involving complicated computation
task. If the existing set of images is not sufficient to obtain
accurate geometric model, new images on the local areas of
the facade should be captured and added to the image set,
which feed BA and MVS to perform the whole reconstruction
again. Such methods consume much more time to get the 3D
point cloud due to the nonlinear optimization procedure, yet
lack of geometric details in the local areas.

In this paper, a 2D~ 3D fusion approach is proposed to

solve the 3D facade reconstruction from a set of images.
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Instead of taking all the images together with the newly added
images as input to reconstruct the 3D model, the proposed
method only reconstructs the local 3D model from the newly
added images. Then, local 3D model is merged with the
global one via the correspondence obtained by image matc-
hing. The method consists of four steps. Firstly, we find the
best matching images in the additional new image set. Sec-
ondly, we get the 2D projection points of the 3D point cloud
on the same image. The 3D points corresponding to the same
2D projection points are collected for 3D point cloud fusing.
Thirdly, based on the derived 3D corresponding points, we
compute the best alignment transformation between the point
sets such that they can match with each other with minimum
error. Finally, we merge the two point clouds with the com-
puted best transformation to get the complete building facade
model. Experimental results show that such 2D~ 3D fusion
method can take much less time to reconstruct the building
facade with better accuracy on local facade structure.
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