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High-Quality Texture Mapping for Complex 3D Scenes

JIANG Han-Qing WANG Bo-Sheng ZHANG Guo-Feng BAO Hu-Jun
(State Key Lab of CAD&CG, Zhejiang University , Hangzhou 310058)

Abstract  Texture mapping of 3D models is an important problem in photorealistic graphics.
However, few methods are proposed to deal with large-scale texture mapping of natural scenes
with complicated structures. This paper presents a novel multi-view texture mapping method,
which can recover photorealistic texture maps for 3D models using multi-view images. Compared
to the existing methods, our method has obvious advantages in texture mapping with complicated
occlusions and fusion of large-scale texture data. We first formulate multi-view texture mapping
as a Markov Random Field problem, and minimize the energy function to get an optimal texture
image map for each face on the 3D model. Then, we simplify the mapped texture data, and
restore the invalid textures in some invisible regions. Finally, we eliminate color differences along
the texture stitching boundaries by gradient fusion to achieve seamless texture mapping. A variety of

challenging examples demonstrate the effectiveness and robustness of the proposed method.

Keywords multi-view texture mapping; texture map optimization; seamless texture fusion
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Background

The problem studied in this paper belongs to texture
mapping in computer graphics, especially video-based multi-
view texture mapping of 3D models, which is an important
problem in photorealistic graphics.

To recover the complete texture information of a 3D
scene, multi-view images are usually needed. However, how
to seamlessly fuse textures of multiple images into a single
object model is a difficult problem worthy of study. Although
some existing methods can automatically achieve photorealistic
texture mapping using multi-view images, most of them turn
out to handle simple objects. There are seldom any methods
which can deal with large-scale texture mapping of natural
scenes. Besides, current methods usually cannot successfully
handle 3D models with complicated structures. Some other
works provide semi-automatic interactive tools to combine user
assistances for texture mapping. However, requirements of
complex user interactions make these tools impractical.

This paper presents a novel multi-view texture mapping
method, which effectively recovers seamless photorealistic

texture maps of 3D models from multi-view captured videos.

The proposed method can not only handles mapping problem
of large-scale texture data, but also performs well with
complicated structured objects which often appears in natural
scenes. The recovered texture maps are aulomatically
stitched from multi-view frame images with the best resolu-
tions and viewing directions, and a texture fusion process is
performed to eliminate all the stitching seams. For large-
scale texture data, an iterative texture {usion {ramework is
proposed to solve memory limitation problem.
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Therefore, achievement of this work can contribute to

the photorealistic texture mapping study.



