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An Adaptive M orphological Filter for LIDAR Data Filtering

in Urban A rea

LIANG X in-liann ZHANG Jixiann LIHai tao
(Chinese Acadeny of Surveying and M apping Beijng 100039, China)

Abstract  In this paper an adaptive moiphological filter was developed to detect nonground LIDAR points in
utban area based on the continuous region detection and a hierarchical recognition mechanisn. First all
continuous regions are labeled and major ground points are detected by the characteristics of spread and
continuity Second detached ground points are recognized by the quality of continuity and nomalized height
Third  the height within objects occupied regions is calculated by linear interpolation and smoothness Three
datasets from three uiban areas are selected in the test with different point densities and landscape
complexities Qualitative and quantitative analyses have indicated that this filter could remove most nonground
points effectively in moderate complex urban environments with the advantages of automatic window size
detem ination and outliers detection
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Table 1 Statistical information and character istics concerning three data sets

Ko e L 1ca) s 28 1(b)) w4 3AE 1(e))
Y FE /AT X)) 600 X600 634 X422 400 X400
%R /(m Xm) 1X1 1X1 0 5X0 5
BE /M WD <1 0 67 =
= EAAY 22— 55 283— 351 9— 64

R KE RN ERY; 2
Wy R BE RE SRR
LR ERIBDE SRS

VAl S NG S NN N B
Yy Z R MR R R

K AR ZERTHERY, #R

7 o
OB M A 1 55 1 4 03 A 1 R

N ISECPEREATIR I R 25 R, Hp B 2Ca) B 1
32 LEER '
[ XI5/ shade reliefl®; 18 2(b)FI ()N ELHEE 2 A0
321 ﬂlﬁ%—ZOZI China Academic Journal FleCtmni%}%S]?Siélﬁjﬁb&‘é%%@%‘jj@ﬁﬁ%ﬂ"f’g‘%ﬂ,%@ﬂﬁ)ﬁ{v-ani-"
2U T NV H HE NS H IR BRSO E SR EAKEE TR Y R B I8P 4



GR KBS  — b R T T X B B I R A A U U T TR 279

Fig.3 Example of filtering result in complex environments: groun points, in black; object points, in yellow
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Fig 4 Filtered data in perspective views
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