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Automatic Extraction of Buildings using Aerial Photo and Airborne LIDAR Data

Woo-Sug Cho*, Young-Jin Lee** and Yoon-Seok Jwa**

Department of Civil Engineering* - Geoinformatic Engineering*¥, Inha University

Abstract : This paper presents an algorithm that automatically extracts buildings among many different
features on the earth surface by fusing LIDAR data with panchromatic aerial images. The proposed algorithm
consists of three stages such as point level process, polygon level process, parameter space level process. At
the first stage, we eliminate gross errors and apply a local maxima filter to detect building candidate points .
from the raw laser scanning data. After then, a grouping procedure is performed for segmenting raw LIDAR
data and the segmented LIDAR data is polygonized by the encasing polygon algorithm developed in the
research. At the second stage, we eliminate non-building polygons using several constraints such as area and
circularity. At the last stage, all the polygons generated at the second stage are projected onto the aerial stereo
images through collinearity condition equations. Finally, we fuse the projected encasing polygons with edges
detected by image processing for refining the building segments. The experimental results showed that the
RMSEs of building comers in X, Y and Z were 8.1cm, 24.7cm, 35.9cm, respectively.

Key Words : LIDAR, Aerial Photo, Building Extraction, Data Fusion, Photogrammetry.
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Fig. 1. Overview of work flow.
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Fig. 4. Extraction of parallel lines in parameter space.

Fig. 5. Example for parallel lines in parameter space.
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Fig. 8. LIDAR data for experiment.
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Fig. 10. Extracted building(A) boundaries for left and right images.

Table 2. Accuracy of building comers automatically extracted by proposed algorithm.

D Reference Calculated Difference
X(m) Y(m) Z(m) X(m) Y(m) Z(m) X(m) Y(m) Z(m)
al [241126.787|349869.228 | 87.856 |241126.692|349869.250| 87.697 0.095 -0.023 0.159
a2 241126918 [349858.467| 87.729 |241126.912|349858.099| 87.710 0.005 0.367 0.019
a3 [241215.240|349859.607 | 87.824 |241215.434|349859.311| 88.485 -0.194 0.296 -0.661
ad  |241215.046|349870.639 | 87.824 1241215.239349870.436| 88.504 -0.193 0.203 -0.680
bl  [241139.709 | 349841.715| 87.051 |241139.707|349841.609| 87.052 0.002 0.106 -0.001
b2 |241139.929|349830.831| 87.085 [241139.924|349830.516| 87.066 0.004 0.315 0.019
b3 |241215.671|349832.156| 86.932 |241215.756|349831.622| 87.588 -0.084 0.535 -0.656
b4 241215518 349842942 | 87.277 1241215.562|349842.749 | 87.602 -0.044 0.193 0325
¢l |241133.8731349813.833| 86.480 [241133.965|349813.717| 86.646 -0.092 0.117 -0.166
c2  |241134.004|349803.174| 86349 1241134.009|349803.269| 86.535 0.095 -0.095 0.185
c3 241222434 |349804.583 | 86.463 |241222.518|349804.650| 87.153 -0.084 -0.068 -0.690
c4  |241222.311)349815.2821 86.624 |241222.320|349815.089| 87.122 -0.009 0.192 -0.498
dl |241121.487(349777.551| 91.736 |241121.485|349777446| 91.737 0.001 0.105 -0.001
d2  |241121.602 | 349766.501 | 91.750 [241121.706{349766.449 | 91.755 0.104 0.053 -0.005
d3  |241222.408 |349767.972| 91.535 [241222.450|349768.075| 91.875 -0.043 -0.103 -0.340
d4  |241222.250(349779.069 | 91.382 [241222.332|349779.055| 92.062 -0.082 0014 -0.680
el (241247240 |349874.302| 113.367 |241247.437|349874.229| 113.841 -0.197 0.073 -0.474
e2 (241247493 |349863.190| 112.973 |241247.550|349862.900| 113.597 0.057 0.290 -0.624
e3 1241298555 1349863.347| 113.101 |241298.762|349863.250| 113.425 -0.207 0.096 -0.324
ed |241208.494 | 349874701 | 113.518 [241298.645|349874.573| 113.688 -0.151 0.129 -0.170
fl  |241242.325349828.310| 107.593 [241242.357 | 349828.282| 107913 -0.032 0.028 -0.320
2 1241242.358349816.048 | 107.636 |241242.465|349816.305| 107.635 -0.107 -0.257 0.001
f3  |241297.587 349816459 | 107480 |241297.607|349816.642| 108.476 -0.020 -0.183 -0.996
f4 |241297.520|349827.731| 107.558 |241297.492|349828.596| 108.775 0.028 -0.865 -1.217
gl |241261.287/349791.991| 96.664 |241261.302|349791.802| 96.153 -0.015 0.189 0.511
g2 |241261.203|349779.691| 95.883 |241261.436|349779.787| 96.216 -0.233 -0.096 -0.333
g3 |241299.235|349779.836| 93.574 |241299.401349780.032| 94.092 -0.166 -0.197 -0.518
gd  241299.220|349792.045| 93.524 |241299.329|349791.823| 93.847 -0.109 0221 -0323
RMSE 0.081 0.247 0.359
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