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Reconstructing 3D buildings based on airborne CCD image
and laser scanning rangefinder data

YOU Hong-jian' , ZHANG Shi-giang'*

(1. Institute of Remote Sensing Applications, Chinese Academy of Sciences, Beijing 100101, China;
2. Beijing Dikeyuan Information Technology Ltd. ,Beijing 102600, China)

Abstract: 3D building reconstruction automatically using airborne CCD image and laser scanning
rangefinder data was studied. The geometry shape of building is shown clearly in airborne high resolu-
tion CCD image, so adaptive Canny edge detection operator is used to extract the edges of buildings
first, and cross direction projection histogram and line matching are used to extract the contours of
buildings. The height of the building is determined from laser sample data based on the contour of the
building, then the 3D information of each building is reconstructed. The practical data processing re-
sults show that 3D buildings are reconstructed correctly by using real airborne CCD image and laser
rangefinder data.
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Fig. 1 High resolution aerial CCD image
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Fig. 2 Airborne laser sample points
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Fig. 3 CCD image coupled with laser points
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Fig. 4 DSM interpolated by laser sample points
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Fig. 5 Line segments extracted by self adaptive Canny
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Fig. 6 Edge of building and bi-direction projection

histogram
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Fig. 7 Extracted the contour of buildings
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Fig. 8 Extracted contour of buildings coupled with

image
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Fig. 9 Contour of building and laser points within

contour
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Fig. 10 Laser point in the roof of buildings
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Fig. 11 3D bird’s eye view of reconstructed buildings
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