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People¥can acquire spatial information more efficiently and benefit much more from 3-D
geographical information systems than from traditional 2-D geographic information systems.
Building models are essential in 3-D geographical information systems. Building models can be
used to construct the virtual cities on the web for visualization; also they can be used as the bases
of different information systems. For example, the information system for the precaution or
preparedness against natural calamities can be built based on the building models. Airborne
LIDAR surveying systems can acquire automatically high accuracy and reliable terrain surface
data covered large area. Therefore it is an important source for automatic reconstruction of
building models. Basically, airborne LIDAR data are consisted of a large number of 3-D points
on the terrain surface. After processing, those data can be used for the generation of high
accuracy DEM, for the extraction of terrain object, e.g. buildings, roads and trees, as well as for
disaster assessments. Because airborne LIDAR data is helpful for building reconstruction, lots of
algorithms are developed to extract the meaningful 3-D plane features. Based on data snooping
theory, this study would like to propose an algorithm to extract building roof points from airborne
LIDAR data for building reconstruction. Firstly, image segmentation algorithms are employed to
segment the possible roof regions from airborne LIDAR data or corresponding aerial orthoimages.
Based on the theory of data snooping, least square plane fitting algorithm are developed to extract
the roof points by fusing those outlines found by the image segmentation and airborne LIDAR
data. This study hopes that this proposed algorithm can extract the reliable roof points with high
quality for subsequent accurate building reconstruction. Experiments also prove its feasibility.

Keywords: LIDAR, Building Reconstruction, Data Snooping, Quad-tree Splitting and Merging.
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