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Extracting Flying Obstacles Using Airborne LiDAR Point Cloud Data

SU Wei ZHAO Xiaofeng ZHANG Mingzheng WANG Wei
(College of Land Science and Technology, China Agricultural University, Beijing 100083, China)

Abstract; Laser pulse launching by LiDAR sensor has strong penetrability and sun shine as well as
extreme weather has little influence on it, because of which, it can genuine acquire the three-dimensional
information on the ground. It is an ideal data source for crop canopy structure information extraction. In
this paper, based on the airborne laser radar data, as the goal was to extract the corresponding feature
ground point. Using the TerraSolid software to classify the whole points, the points were divided into
different classification, such as ground, vegetation, wire power and wire line. Meanwhile, RANdom
SAmple Consensus (RANSAC) was applied to fit the plane segmentation model based on the Point cloud
library (PCL), which optimized the obstacles extraction results. The TerraSolid software classification
results, PCL plane segmentation fitting results with initial classification of point cloud for confusion matrix
were obtained, respectively. Confusion matrix for precision evaluation was concluded. Correlation
analysis was carried out on two kinds of precision evaluation. Research results show that it is better for
TerraSolid to deal with block rather than the whole point cloud data. The results of TerraSolid and PCL
are similar for the same point cloud. Its operation is fast and efficient but poor for the visibility. We can
combine both advantages in extracting obstacles. This study basically achieved the anticipated goal of
flying obstacles extraction, to provide security for the unmanned aerial vehicle (UAV) flight and help
with the flight path planning.

Key words: airborne LIDAR; PCL; RANSAC; robust eigenvalue; plane segmentation model
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Tab.1 Plane fitting parameters and number of point cloud

I e A ARV EY e T R H 1 A
a b c d A BH/A
1 19 887 5.20 x10°° 1.26 x10°° -1 24.878 7 9932 9955
2 30 523 1.44 x10~* -3.59 x10°° -1 9.563 72 11623 18 900
3 28 295 1.92x10°* -6.80x10°° -1 3.210 84 12 827 15 468
4 28 544 5.51x10°° -1.57x10°° -1 31.4772 15 369 13175
5 24 458 -6.67 x107* -8.40x107° 1 349. 787 19 055 5403
32 6 667 -4.86x10°° 1.77 x10°° -1 22.0777 5 465 1202
33 10 751 -3.94x10°° —4.45 x10 "¢ 1 -27.514 9 888 863
34 69 175 -8.49 x10 4 8.35x107° 1 -0.365 54 15 692 53 483
35 26 049 6.94 x10° 2.04 x10°° -1 29.4299 20 749 5300
36 17314 -1.63x10°° -2.43x10"°°¢ 1 -30.378 1 8294 9020
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Fig.5 Block 15 comparison before and after modification
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Tab.2 Some blocks TerraSolid filtering extraction

accuracy evaluation

il RS Jiihakiil: s X Kappa Z %4
X i R/ M R/ KR \ M R
woma s wom T B
4 1.000 0.997 0.997 1.000 0.998 0.997 0.994 1.000
5 1.000 0.993 0.998 1.000 0.998 0.995 0.991 1.000
6 1.000 0.985 0.991 1.000 0.994 0.988 0.977 1.000
7 1.000 0.973 0.991 1.000 0.993 0.982 0.964 1.000
14 0.999 0.990 0.984 1.000 0.993 0.986 0.974 0.999
15 0.990 0.999 0.998 0.996 0.997 0.992 0.998 0.986
24 1.000 0.510 0.994 1.000 0.994 0.672 0.506 1.000
25 1.000 0.207 0.982 1.000 0.982 0.337 0.203 1.000
34 0.735 0.973 0.953 0.832 0.870 0.726 0.918 0.607
35 0.558 0.960 0.982 0.359 0.640 0.319 0.911 0.194
®3 A X PCLIERIRIEEITFMR
Tab.3 Some blocks PCL plane segmentation
extraction accuracy evaluation
il P RS FH PR Sk Kappa £ %%
XY Mo fEH#E/ HhED AEEE/ W M AE B
s s Bl MO
4 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
5 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
6 0.997 1.000 1.000 0.996 0.998 0.997 1.000 0.993
7 1.000 0.990 0.997 1.000 0.998 0.993 0.987 1.000
14 0.995 0.952 0.925 0.997 0.968 0.933 0.880 0.992
15 0.896 0.827 0.443 0.981 0.836 0.505 0.358 0.857
24 0.998 1.000 1.000 0.698 0.998 0.821 1.000 0.697
25 0.998 0.008 0.517 0.818 0.518 0.007 0.003 0.646
34 0.623 0.756 0.429 0.873 0.726 0.327 0.261 0.438
35 0.567 1.000 1.000 0.371 0.655 0.348 1.000 0.210
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