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Terrain modelling is more and more frequently baisgd to include man-made objects,
such as high-rise buildings, bridges and tunnelsedkas the natural terrain. However,
most current GIS systems appear to use a Triaregulaegular Network (TIN) for the
terrain modelling, and then use a Computer Aidesi@@e(CAD) system to construct
buildings, which are then superimposed on the TiNs approach has significant
limitations. Firstly, as the buildings are not taggcally connected to the landscape, any
analysis of adjacency or flow is not readily imptnted. Secondly, features that produce
topological holes or handles on the surface modelsh as bridges and tunnels, may not
be incorporated.

This problem may be resolved by combining the “latarg representation” (b-rep)
structure of CAD systems with the triangulatiorusture of TINs. This is achieved by
rephrasing both in the form of the “Quad-Edge” stuve derived from Computational
Geometry, developing CAD-type Euler Operators lfier TIN model, and then expanding
these to include an operator for the constructidoridges or tunnels. This gives a
coherent unified data structure that permits thiteusion of buildings, the formation of
bridges and tunnels, and the development of tojpcabgueries and analysis, such as
runoff modelling. The result is a simple and releaimethod for many applications in
spatial analysis. The work is illustrated with exdes of interactive modelling of part of
the city of Hong Kong.



