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Abstract

3D semantic building models conform to the construction needs of digital city and smart city.
Structure is not only the main feature that distinguishes building models from those of the natural
and ordinary man-made objects, but also the key factor which influences the recognition of human
beings. Through structure recognition of 3D building models, we can obtain the shape and con-
struction information of the original models, and build the semantic models that conform to the
recognition habits of humans. This paper introduces the algorithms which are able to extract the
constructive and functional semantics of the 3D building models from the perspective of structure
recognition, and proposes the effective method to build multi-scale semantic model of 3D building
models based on the geometric relationships between the main and detailed structures.
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Figure 1. Multi-scale characteristics of the semantic building models in 3D space. (a) The constructive semantic 3D
building model in 3D space in the macro scale; (b) The functional semantic 3D building model in the micro scale
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Figure 2. Recognition of the major structures of typical 3D building models
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Figure 3. Recognition of the detailed structures of typical 3D building models
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Figure 4. Multi-scale semantic modeling of the building. (a) The 3D geometric building model; (b) The mul-
ti-scale semantic building model; (c) The hierarchical relationship of the multi-scale semantic model
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