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Abstract Reflection intensity information is an important component of data acquired by airborne light detection and
ranging (LiDAR) system. The main difficulty in realizing road point cloud extraction using reflection intensity
information is that road point cloud is always contained in ground point cloud, whereas the reflection intensity
threshold to discriminate road point cloud and non-road point cloud is hard to obtain. To solve this problem, an
extraction algorithm of road point cloud based on skewness balancing is proposed, which can obtain the reflection
intensity threshold automatically, accurately and parameter-freely. After that pure road point cloud can be obtained.
We adapt two datasets of LiIDAR point cloud located in somewhere of Shanxi province and a certain city in Germany
to test the effectiveness of the proposed algorithms at different environments, respectively. The experimental results
show that the proposed algorithm is easy and effective, and has a good performance of road point cloud extraction.
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Fig. 1 Flowchart of road intensity threshold acquiring

based on skewness balancing algorithm
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Fig. 2 Point cloud elevation rendering sketch map of sample 1
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Fig. 3 Ground point cloud reflection intensity and corresponding PDF curves.

(a) Ground points rendered by reflection intensity; (b) corresponding PDF curves
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Fig. 4 Changing curves of skewness

SF A S0 B 7 T R T L 9% 5 50 A i
% K Optech /A Al B9 ALTM %5 1 HL 2% 3%
P RGRERG, AUHBE 4 m 7, ZTER X
AL 436835 AN a a5 2o Y R TE Y 25 R AN &l 6 T
Ao MNERT LAk m X slrh i s 5 E—
HH XIS B RKARE, B, 5 48
5 B0 S S e L A R X ) AN R e R R 500
AR T8 [ 5 S AR T s 22 R0 R0 (25 5
BN LR B T2 S I DX P I I A AR O B Ak

R B 2w A L AN TER B2
15 75 5 25 Hb S ADLTE B X3

SF 2 S U0 B0 T B B BCAT (% PDEF il 4% i &
7Ca) it . ANEIH AT DL ol e i A S 4
MR, R T IE A . SR AT 2 Sk IR BUE B =
JE B PDF #i£R W& 7 (b) T, % 48 B 4R 3 3T 1E
B A PDF &k R AT M55 6. X2 I i
S XIS 2 Y S R B R AR AR BN WO T R
S5 5 A A M X 3 3 B 0N S ARG B S =0,
Hb T XA AL B A K 2 0 B TE B X (45 2R
Yy 25 A5 ) o 2 DX Sl A Iz S5 ik B {1 5 3 I Xk i
J AR 5 A o3 430, BOHR B O 1 3 B A s
R & A AR B = L I 8 B,

W FIR S AT LUE T Y A B3k EGE
(1 1 B e ST DX B B R A7 . ik R O FE I T
DX T (8% 2 b T P 2 A R 43, 45 B T R B /N
FEA B0 2R 5 JL R, 8 SRk X BE b TN S
— JF H 5 J Bl b ) e S5 S LA R i 22 51 i LA
B G WGE I A A s 5 ok, (AR kT X
5, T AR 2 R LA B X3 L X A = R

022801-4



55, 022801(2018) BHSNBEIZHE www.opticsjournal.net

()
0.040
0.035F
S L
= 0.030 — intensity PDF
-~ normal PDF

0.025

0.020 1
0 5 10 15 20
5 (a)il sl = $R IS R S (b) X 1 1Y PDF i 48
Fig. 5 (a) Road point cloud extraction result and (b) corresponding PDF curves
Scalar field intensity

/arb. units
50.00

6 FEA 2 H i FEiE Jeon B

Fig. 6 Point cloud elevation rendering sketch map of sample 2
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Fig. 7 PDF curves of road point cloud before and after extraction.

(a) PDF curve before road point cloud extraction; (b) PDF curve after road point cloud extraction
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Fig. 8 Road point cloud extraction result of sample 2
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