Façade Texture Mapping for Building Models Using TLS Data and Close Range Images
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ABSTRACT: 

Façade texture mapping for building models has been widely studied due to the need of photo realistic building models. Close range images are always needed in the texture mapping. However, in common practice, building façades are frequently blocked by self-occlusion or foreground elements. In order to realize the photo realistic texture mapping, those occlusions must be detected and removed. Terrestrial laser scanning (TLS) data contains accurate three-dimensional information, which provides the depth information between elements. Using TLS data, we can distinguish occlusions from building structures. Accordingly, combing TLS data and close range images is a feasible way to remove occlusions for mapping building façade texture.
In this research, we propose an occlusion removal approach using TLS data and close range images to texture building models. There are four main steps in this approach: (1) feature extraction, (2) data registration, (3) occlusion detection, and (4) image compensation. At first, we derive conjugate features from multiple images. Then, a building model, close range images, and TLS data are registered in a unified coordinate system. In the next step, self-occluded areas in an image are detected according to the image geometry and the building location. Then, the foreground occlusion areas are detected by spatial analysis of the point clouds. The point clouds of the detected occlusions will be back-projected on images. After occlusion removal, the image holes will be compensated by other counterpart images. Preliminary results indicate that the proposed method is applicable.
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