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Filtering of LIDAR data based on extending plane method

Wu Hongbo, Lan Tian, Peng Tao, Ni Guogiang

(Key Laboratory of Photoelectronic Imaging Technology and System, Ministry of Education of China, Beijing Institute
of Technology, Beijing 100081, China)

Abstract: On the basis of comparison and analysis of several typical airborne LIiDAR data processing
algorithms, a fast and robust method named extending plane method was presented to meet the increasing
demand of processing algorithms’ stability, intellectuality and adaptability in the application of airborne
LiDAR technology. The whole surface was built by plane units’ extending. Compared with traditional
algorithms, this method added some operation which included rasterizing data, filling the blank data cells
and removing incorrect and redundant data. Reliable restrictions were utilized when choosing basic points.
LiDAR data from different areas were filtered by this method and the resulting figures were compared
with the original figures. The quality of processing was evaluated with three kinds of error indexes. The
results indicate that extending plane method is robust, reliable and efficient. It separates non-ground points
from point clouds effectively with a high-precision and shows advantage applications to.
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Fig.1 Scheme of extending plane filtering
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Tab.1 Condition of No.1 test region

Point density

Data/(°) . _,  Terrain characteristics
/points-m
Minimum of X 512107 Intensive buildings
o mixed with vegetation .
Minimum of Y 5403170 0.98 open flat area covered

by height mixed
vegetation , data
deficient

Maximum of X 512261

Maximum of Y 5403349
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Tab.2 Condition of No.2 test region

Point density

Data/(°) - _,  Terrain characteristics
/points - m~2
Minimum of X 512 396 Slope covered by
Minimum of Y 5 403627 intensive buildings and
0.43 vegetation, open slope,
Maximum of X 513225 winding roads, data
deficient

Maximum of Y 5404870
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Fig.2 Digital surface model
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Fig.3 Elevation distribution of the test region
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Fig.4 Flow chart of extending plane filtering
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Fig.5 Comparion of No.1 test region’s figures
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Fig.6 Comparion of No.2 test region’s figures
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Fig.7 Local comparion of No.1 and No.2 test region’s figures
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Tab.3 Results of mathematical morphology filtering

Categorical data

Test area one
Ground Non-ground  All Unused

- X . rrors
points points points data

Ground o057 2810 11767 23.88%
points
Refer- Non-ground
ence 9 745 7662 8407 8.86% 8868
data points

All points 9720 10472 20174 17.62%
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Tab.4 Results of TerraScan

Categorical data

Test area one

Ground Non-ground  All Unused
. X . Errors
points  points  points data
Ground s 1230 15552 7.91%
points
Refer- Non-ground
ence _g 134 12 855 12989 1.03% 321
points
data
All points 14 456 14 085 28541 4.78%
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Tab.5 Results of extending plane filtering
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Tab.6 Results of extending plane filtering

Categorical data

Test area one

Categorical data

Test area one

Ground Non-ground  All Unused
. X . Errors
points points points data
Ground 1130 1106 12408 8.91%
points
Refer- Non-ground
ence _9.] 96 10 340 10436 0.92% 4264
points
data
All points 11 389 11436 22844 5.26%
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points points points data
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points
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points
data
All points 229368 157451 386819 8.28%
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