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Abstract

In the last decade, smart city, instead of e-government or i-government, has become a modern
trend of urban development for the major cities in the world. However, a city would never be considered
smart without knowing where the events are. A precise 3D city model is required as the infrastructure to
mark and present the 3D location of the various sensors. The data transferred from the sensors can then
be spatially analyzed in the 3D space. Photogrammetry has been considered as the most efficient
technique for extracting 3D information or reconstructing 3D models. But its point-by-point
measurement of using floating mark has become the bottleneck while reconstructing the 3D city model.
In this paper, we expanded the floating mark to the floating model based on the concept of model-based
building extraction. The measuring tool is no longer only an abstract point but also many kinds of 3D
model, which can be scaled, rotated, or moved in the space. The floating model is defined with a datum
point whose 3D coordinates indicate the spatial position of the model as the floating mark does.
Furthermore, each kind of models is associated with a set of pose parameters to describe its rotation
about the three orthogonal axes and shape parameters to describe its scales along predefined directions.
In other words, the floating model is a flexible entity floating in the space, and can be adjusted to fit the
object by these parameters. If the model parameters are good enough to represent the 3D spatial
information of the object, the projection of the floating model on every overlapped image will all be
coincident to the object’s image. Therefore, the basic idea of the floating model theory is to fit model to
the overlapped images by adjusting the model parameters. Based on the floating model theory, we

proposed a semi-automated 3D building reconstruction strategy. A friendly human-machine interface is
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designed for the operator to choose and adjust the floating model to fit the aerial photos manually. Then,
the computer calculate the optimal fit by an ad hoc Least-Squares Model-Image Fitting ( LSMIF )

algorithm. Thus the 3D spatial information can be extracted object-by-object rather than point-by-point
by means of floating model, which increases the efficiency and accuracy. The building model are then
projected onto photos taken by mobile devices to evaluate which is the most suitable photo for each
facade. The fagade then could be clipped from the photo and geometrically corrected as for the texture
image. According to our tests and experiments, the proposed semi-automated strategy does increase the

efficiency of 3D building model reconstruction.

Keywords : Floating Model, 3D Building Model, Model-based Building Extraction, Digital

Photogrammetry.
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