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Building Reconstruction by Fitting Model to

Close-Range Images

Cheng-Chung Wang'  Yi-Hsing Tseng?

ABSTRACT

Many applications, such as traffic management, urban planning, tourism, require 3D city model
as their basic spatial information, which makes building extraction a hot research topic in the last two
decades. This paper proposes a close-range photogrammetric procedure for building reconstruction
based on model-image fitting. The model-image fitting process is applied in image orientation recovery
and building part extraction. For image orientation recovery, previously measured building parts or
outline can be used as control models. Orientation recovery is achieved by adjusting orientation
parameters so as the image optimally fits to the control models. For building part extraction, the shape
and pose parameters of a representative CSG primitive are adjusted to fit all of the corresponding images.
The proposed procedure is especially suitable for updating or refining some building models in a city
model built previously using aerial photogrammetry. Breaking through the traditional point
measurement concept, this paper promotes a model (or object) based measurement concept to increase
the efficiency of building reconstruction. Some experimental tests are demonstrated to show the
feasibility of the proposed method. The accuracy assessment of the test results shows that the accuracy

of proposed method is comparable to that of manual point measurement.

Key words: Close-Range Photogrammetry, Building Reconstruction, Model-based Building

Extraction, Model-Image Fitting, Constructive Solid Geometry
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