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Building Roof Reconstruction in Remote Sensing Image
using Line Segment Extraction and Grouping

Chul-Soo Ye*, Seung-Heun Jeon**, Ho-Young Lee**, and Kwae-Hi Lee**
School of Information Telecommunication, Far East University*

Dept. of Electronic Engineering, Sogang University**

Abstract : This paper presents a method for automatic 3-d building reconstruction using high
resolution aerial imagery. First, by using edge preserving filtering, noise is eliminated and then images are
segmented by watershed algorithm, which preserves location of edge pixels. To extract line segments
between control points from boundary of each region, we calculate curvature of each pixel on the
boundary and then find the control points. Line segment linking is performed according to direction and
length of line segments and the location of line segments is adjusted using gradient magnitudes of all
pixels of the line segment. Coplanar grouping and polygonal patch formation are performed per region by
selecting 3-d line segments that are matched using epipolar geometry and flight information. The
algorithm has been applied to high resolution aerial images and the results show accurate 3D building
reconstruction.

Key Words : Edge Preserving Filtering, Watershed Algorithm, Coplanar Grouping.
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Fig. 1. Flow chart of proposed 3-d building reconstruction.
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Fig. 3. (a) and (b) Line segment linking performed according
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Building Roof Reconstruction in Remote Sensing Image using Line Segment Extraction and Grouping

Fig. 5. Image segmentation result (a) after watershed segmentation (b) edge detection result of the image in (a).
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©

Fig. 8. Line segment extraction result of building 1 (a) extracted roof boundaries (b) merging between line segments with
similar direction (c) merging between line segments in vertical position (d) position correction of line segment.
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Table 1. Accuracy achieved by coplanar grouping for building 1{rm].

FEAAH AYEE A AZEEUA Z 15 rms
Roofl | 0.047626 | 0.014323 | 0.059894 | 0.119034
Roof2| 0.077918 | 0.050872 | 0.281247 | 0478326
Roof3| 0.054813 | 0.050974 | 0.104225 | 0.199977
Roof4| 0.085045 | 0.079969 | 0.236697 | 0.303200
Roof5| 0.074063 | 0.052919 | 0.056030 | 0.770119

e Ag 3ad B 238 A== Table
13 ek X Y, ZEel fi3) 7)E FURe #xe
, zaE ZUEe) HE 49l A ALALAZ
Fig. 9. Matched line segments after stereo matching EF A 249 Huy 7)1E IUFFH] A
for the building roof in Fig. 8.

© @
Fig. 10. Line segment extraction result of building 2 (a) mean curvature diffusion filtered image (b) image segmentation
result (c) extracted roof boundaries (d) result of line segment merging and position correction.
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Fig. 11. Matched line segments after stereo matching
for the building roof in Fig. 10.

Table 2. Accuracy achieved by coplanar grouping for building 2[m].

MEZFAXAYEZARH AZRZFHAH 2 A ms

Roofl | 0.022440 | 0.139770 | 0306485 | 0.272925

Roof2 | 0.049983 | 0.084923 | 0.171839 | 0.228895
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