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Double-filtering method for point cloud data in densely vegetated area
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Abstract: In order to solve the problems such as single feature, low calculation efficiency, and poor effect of vegetation
coverage of the current airborne light detection and ranging( LIDAR) point cloud filtering algorithm, an adaptive double filtering
method for point cloud in densely-vegetated areas was proposed. Firstly, the single and last echo of point cloud were extracted
respectively and processed by coarse filtering by using the echo separation method. Then, the skewness balance theory was used
to determine the intensity threshold of the single echo, and the maximum inter-class variance method was used to calculate the
height difference between the first echo and the last echo, so as to realize the automation of the height difference threshold of the
last echo. And the point cloud data of the single echo and the last echo after rough filtering were integrated. Finally, the
incremental encryption filtering algorithm of triangulated irregular network was used to carry out the fine filtering processing on the
fused point cloud data, and the experimental verification had been done. The results show that the type II errors of the three data
sets are relatively low of 1.06% , 1.64% , and 1.34% respectively. The dual filtering method that combines echo information
and height difference information can not only eliminate vegetation, but also retain terrain details.
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Fig.1 Flow chart of filtering algorithm
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Fig.2 Three experimental data sets

a—data set I b—data set 2 c—data set 3
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Fig.3 Schematic diagram of single and first echo intensity

MR (81902 538 B 73 A ) L & B, L5 BEAE 0 ~ 20
0 F ) R B A A i 255 B AR AR OR , 3 ot B R Ak
M A R, R M R AR [ g i A AR, DU B [T 3p
SREE(EN 0 ~20 F1 255 [ RCs 1 R e P s s 57 5 14
BRo 380, 1 A SR [T A PSR, 58 Uk 1m0 1
S3H AT A W TE 200 7 A RS g b T R, e AR
40 Ze A RHER g3ty i, i E IR B AE 100 Ze 45 H )
Bl B S e, i SR B EAE 100 Z R JL-F
B oA T, R B[] 500 BEAEL R 100 245 1Y 6 =
PEAT AT I A , 368 2ok 56 38 S50 el A6 40 o ) £
ST, B I PR B (B 7E 80 ~ 254 3 1Bl By By 3] i o5
RIS SHEN

it MATLAB - & %5 % S 50 O FE Y, SE BT
i 8 V-7 (R RLIE ST 1% o S 6 DX BRI [ e
G4 3 YEARKR x,y, 2 FISR FEAE (80 ~254) iz 3%
DEWTTERE R b A R i A | oI HE AR P R 2
B 7390 4 160,145,130, Z5 R ANIE 4 firn . K
AT RUE A 58 B2 A B RERC B BR A ) LI B L
RAEEREPE 5 ), HBUE IR B T e 240y, 3
TGS S A HERR T

Fig.4 Experimental data single echo result graph

a—data set | b—data set 2 c—data set 3
222 ATRRERFT A SR EEKLER L
SRS ) T R Il 5 3 A3 A A R i X, AR
(7] — O G ARORT R A8 1 AR UK [l B0 7 e 22 1L, >R FH e R



F46 5 24

TEz RS HLIX S 2 S T ST 237

ZJRIA)J5 2 12 X0 S5 56 B4 49 ¥ R K [ 3B Y o 2 T i
MATLAB 5 #1551 38 1z, 45 21 =1 22 B 23 51 b
6.5m,7. 0m,6. Om . H SCH R b e 22 0 T BIEL T4
JOL AU [ PO I i S U ok , 2 5 5 SRS AL B
HERMIE 'S FroR.

Fig.5 Figure of final echo results of experimental data
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Fig. 6 Figure of coarse filtering result of point cloud
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Fig.7 Figure of experimental results of point cloud precision filtering
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Table 1  Precision evaluation

filtered data
sample total
ground point  non-ground point

ground point a b e=a+b
non-ground point c d f=c+d
total p=a+c g=b+d h=a+b+c+d
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Table 2 Error evaluation table of experimental results

error data set 1 data set 2 data set 3
type 1/% 2.12 3.23 3.09
type I1/% 1.06 1.64 1.34
total/ % 1.64 2.10 1.89
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