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Combined Filtering Algorithm for Extracting Bridge Point Cloud
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Abstract The point cloud data in the civil bridge construction scene includes a large number of vegetation, ground, and
bridge construction point clouds. The extraction integrity of bridge buildings is still an issue for the existing filtering
algorithms. This study proposes a bridge point cloud extraction algorithm based on combined filtering. First, the proposed
algorithm applies the dispersion method to coarsely filter the vegetation by the feature of dispersion of vegetation point
cloud distribution. Second, the radius filtering algorithm is improved to finely filter the residual vegetation point clouds
based on the idea of radius filtering and making full use of color and elevation features. Finally, the ground point cloud is
filtered using the normal filtering method. The experimental results demonstrate that the proposed algorithm for extracting
bridge point clouds has a 99. 3% integrity rate and 0. 73% error rate. When compared to existing filtering algorithms, the
proposed algorithm extracts the bridge point cloud more completely and accurately.

Key words 1maging system; bridge building extraction; dispersion; radius filtering; normal filtering

AR AR H bR s AT 08 BR
MHTAE R TR it R AL A
FRAESRICH AR R =0 BTG UHNAE R — B 0 i A

1 5 =
B 25 = 4 SO R 6k R L AT O

AT P 2 PR AR IO AT — R R B 5 B
T8 AR ARl o, SO 31 8 BOR o R BT, AR
0 B R T = A . AR SCHRE T R R T T
Tl 25 R R T Xt R ) R BB 7T i R LA
Bl ot f R AR H s 6 0 A AN B A5
1, T R A5 T Y i Bk ke B AR LR/

R MR £ U0 0 D SRk T TR0 B vk
BCE AN ) B R A S 9, (R i T B B R, R AN I
M TABERA G = o BT oR AT R e it 2
Wy i B v R T TR e A R e AR A R
Wi = T B o A (8 8 T 801 R B
RN G — WX B AR R T R s ]

IR EEE. 2021-10-11; fEEIHHE: 2021-11-04; RABH. 2021-11-16; MEHLZBH . 2021-11-27
HEWB . EHRHRPFE S (62072024) b 5T 8 51K 2% 0 50K W T &% 11 w8 6 22 80 37 0 98 Bh I H (UDC2017033322,
UDC2019033324 ) b 30 #3024 11 & i3 18 SEAR BHIF Y 45 2 % 101 5% 4: 101 H (X20084,ZF17061)

#EIE1EE . zclun@bucea. edu. cn

0211001-1


https://dx.doi.org/10.3788/LOP212709
mailto:E-mail:zclun@bucea.edu.cn

$£605 F2H/2023F 1 H/HAESBFFHE

RBMGET IR 28 = K WRTT I %Ik kA 3
KBRS I B RS =0 5 s HDE
A7 00 88 25 MR DT YRR DR 1 AN [R) RO WG 75 2% ik R X S 1)
A, EHESECR M B T AR KM R B BRI %
SRR 22 360 05 2 AT RIS, M 4 — R v o) W e ik
FT 5B o ARUEAERI I J2 003 43 B v Al T R T 1Y
TRETT 1), 4R U SR A T [ A A ) i O A 2 4
Wy (R0 vk W DX A S S A A . B A AE Tl
P 1t 2T 25 2 8 5k 0 ) i a5 0 M i R
7 VR ABURE M T A5 25 A RIROCR A T AR IR A5
I e 22 A5 BRI 26 07 1) B9 0 S5 Ik S IR AR 4T
TR IR SE B X 2 A S S A A (EORLA A g
SRR R WL | S, WOTE TR MER X 43 o AR I A5
B S AR ORS¢ B2 [R) R, 32 1 EXG (i 48 50 48
X AE B = HEAT DB B L (HIZO3 B AL HOE T 36
D BT B T A HIL s 2, % B AR R TR S B9 05 = JF A
M o BRIUTAEN R R T R 3 ) B 0 AR B B T
TR AR R A LI 5 2 R A AR 8

SIRYAE B bR sl S BRR IR

A 2o oF S P R BEAT TR S B A Rk 1 2 UK
RIFABIAE, Dy AR SCHR H — ol T 4 5 8 O A A 22
Mo PR o A RO BR AL RS M T, T R R
TER A = B9 23 SO R AR | R R A A S8 TR AR
XA = AT IR, Z 5 1 — 25 0 B L i 5 4 e A
5 B A REAE S ST 1) 9 AR R O B M TR Rz, AT
SR B M 5 UM 52 i =5 o
2 REEHE R

BT 2 A DR DAY A G A SR IO A A0 PR 1R o
18 5 WL % S 0 A s M R B, AR A 0 A R T 23 O
AL VEOR AT AR 5 o BT 3R 5005 SR s B 0 A
w532 1 O B R B B R 5 BEA T UBBR 5 LR AR 46
ARAHHE L 2 Jr i 28 el KB (9 R a5 a8 A A P AR U8
PSR AT URBR (A 45 R A A D D T i =
YR GET T3 15 X AT BB 5 do S s I 1 9 A Y
X THTPR M T A5, 25 HEA T OB R, A5 B e A AR R S 2 o

original point cloud

!

intercept some point clouds

v

statistical filtering denoising

Y v v

combined radius filtering ground normal filtering

[

statistical segmentation

¥

building bridge point cloud

dispersion filtering

1 R RO R
Fig. 1 Flow chart of bridge construction point cloud extraction
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Fig. 2 Experimental point cloud data
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Fig. 3 Point cloud data after denoising (side view)
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Fig. 4 Point cloud data after denoising (vertical view)
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Fig. 6 Vegetation point cloud and bridge point cloud
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Fig. 7 Filtering result based on dispersion (side view)
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Fig. 8 Filtering result based on dispersion (vertical view)
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Table 1  Characteristic statistical value of different ground

features at red, green, and blue bands

Red band Green band Blue band
Object  Mean . n . .
Variance Variance Variance
value value value

Building 29.92 0.012 39.03 0.019
Vegetation 74.88 0.005 89.44 0.008

46.58 0.041
106.36  0.029
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Fig. 9 Combined radius filtering result ( side view )
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Fig. 10 Combined radius filtering result ( vertical view)
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Fig. 11 Filtering result based on statistics (side view)
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Fig. 12 Filtering result based on statistics (vertical view)
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Fig. 13 Result of normal filtering (side view)
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Fig. 14 Result of normal filtering (vertical view)
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Table 2 Comparison results of different algorithms

Algorithm R, D, R, D, E. /% E,J/% I/%
Radius+colour+CSF""! 4281579 102100 373736 7046929 5.04 4.03 97.7
Radius+altitude+CSF"™ 4318881 64798 419295 7001370 5.65 4.10 98.5
Radius—+ colour+normal filtering 4314881 68798 282049 7138616 3. 80 2.97 98.4
Radius+ altitude +normal filtering 4347682 35997 301097 7119568 4.06 2.86 99.2
Propose algorithm 4352017 31662 54390 7366275 0.733 0.729 99.3

Target point cloud :

Number of original point clouds
4383679

Non target point cloud: 7420665 Total:11804344
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