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Abstract: Façade texture mapping for building models has been widely studied to meet the need of photorealistic building models for more than fifteen years. Except from using texture library, spectral information from images is needed to realize photorealistic visualization. Close range image is a preferable material because it provides information of the building façade, which is similar to human perspective. However, in many situations, textures should not be proper to directly drape due to image occlusions on a single building façade. With accurate depth information, terrestrial lidar data can be used to distinguish occlusions from target façade. On the other hand, images from multi-angles help each other to compensate the occluded parts. Light and shadow may cause different illuminations on different images, and it indirectly affects the compensation result. To strike a balance between reality and visualization, we assume that one façade image patch is able to substitute other façade patches, if they are in the same texture.

Façade texture mapping that combines terrestrial lidar data and close range images is proposed in this research. First, data registration between point clouds, building model and multi-angle close range images is applied. Detailed building model is generated from point clouds. Then, we backproject forescene elements onto images, and compensate occluded parts from other angle images to create a large number of candidate patches. To recognize similar façade texture, we start from two different aspects, façade patch geometric shape and façade patch texture. Compactness calculation and GLCM analysis is applied on these two characteristics individually. According to the above analyses, the optimal façade texture is selected by statistical clustering. The experimental results show that the mapping method in this research consider both aesthetic and authentic, and the process is efficient.
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