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Building Roof Reconstruction by Using CSR Approach

Jen-Jer Jaw' Chieh-Chung Cheng ?

ABSTRACT

3D structure lines are geometric evidences of building roofs and can be resulted from
photogrammetric mapping process, feature extraction of LiDAR data sets or other sources. Hence, 3D
structure lines by nature are advantageous for inferring to building roof reconstruction. The objective
of this investigation is to present a novel algorithm of building roof reconstruction, termed CSR
(Construct-Shape-Refine) in this study. The proposed algorithm aims at reconstructing building roof
model purely by employing 3D structure lines or integrating 3D structure lines and imagery line
features. Geometric inferences are imposed at the stage of Construct where topological relationship of
the 3D structure lines is established while 3D coordinates of roof corners are adjusted and estimated
through Shape processes, apart from compensating the hidden boundaries, if any. The efficiencies of
two streams, fusion of 3D structure lines that result from different sources or fusing 3D structure lines
with photogrammetric line features, are gained as promoting the building roof quality via Refine
workflow. The experiments of the Construct-Shape steps demonstrate that the proposed method is
independent of building roof type as well as whether 3D structure lines are complete for both
successful and efficient performance of building roof reconstruction on 3D line basis. Furthermore, the
Refine step offered more robust and satisfactory building reconstruction result as compared to the
situation when only single data set was attempted.

Key Words: Topological Relationship; Geometric Inference; Fusion; Building Roof
Reconstruction.
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