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Research of filtering method for urban airborne LIDAR data
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Abstract; To extract urban digital terrain model ( DTM ) from airborne laser scanning data, a filtering algorithm was
proposed after analyzing the multi-pulse characteristics of urban airborne light detection and ranging ( LIDAR) data. In this
method, according to the distribution charaecteristics of urban airborne LIDAR data, laser footprints were distributed into voxels
with proper volume, then object points were excluded and terrain points were reserved on the basis of filtering rules. Finally, the

experiment resull shows that this method can extract DTM more effectively. Meanwhile, the calculation amount is reduced during

data processing which is helpful for improving computafion \efficiency of the mass LIDAR data.
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Fig.1 Multi-pulse component of urban airborne LIDAR data
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Fig.2 Flow chart for urban airborne LIDAR data filtering
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Fig.3 Laser footprints distribution of buildings

Fig.4 Laser footprints distribution of vegetations :
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Fig.5 Filtering results comparison

Table 1  Statistical results of filtering errors

method type | type I

filtering methed in this paper 5.45% 1.4%

TIN filtering 8.87% 7.78%

TIN filtering based on maximum distance 4.89% 1.48%
hierarchical robust interpolation 7.29% 1.52%

584 & F| i TERRASOLID 3K #4172 B /b I8 3
J518 %)) DTM, [ Sc oI F A 3C b 9 75 15 U8 5 15 3
i) DTM, #4# SITHOLE F1 VOSSELMAN {2 gk &
YRR E B E kY IR R R — KR
Z2H type I FIZ 28R 2 R0 type I SR S B, type I R7n3t
TR IR 22 , BIVHI T S 40 5 TR R 43 218 g st ) o i 4 3
%, type I )38 75 B8 44 3t ) o X4 Aot T S 4 BF 1 o 7
AR R %, type 1 1 type U BO{H /NI IR 5.
RO . FIREE R BR BN —FRER
5.45% ,—HiRER 1.4% . X TF—HELEEE, 45
N BRSO IR R RS R 3 Fhor ek, FRA
BERR, ASCH N EERERENTL L3 M
B HIKE

M B B A B, B AR Dy B A TR U AT
EWMEOCH SIS 5, M AR, RE
R EFEARREES S5R39k, 2 511
BB SRR T 29% . T BB,
R ER H KR BOL A R, £



530

W K R

2011 #£7 A

MR R ER T, MO RS R RAEE T
BT AT R

4 HZRIE

XRIXHLER LIDAR 045 1 £ [l (s Bt {7 74
A, HARTE I8 X B S MG S A A AR A, LR R
TBAEXT 3 X ML 2 LIDAR #5045 35 47 38 I, 8 BU X
DTM, %77 8:FI 42 [l A5 B 50 B $0HR I8 B, AS (U6
BERESI TRS, MAE—CBE B> T
BE,

BB FHLE LIDAR 8 = 845 £ FEE R
BIFIFHIERA froltitt . HATAIBF R K2 AUTE T8 KR
WKWK EI U, W AR HE AR W & & , 220K Bl B0 g
FIB B, B — AL LIDAR R #F AL F)
5 REAME IS B, AR T & W E 34K E
BEAMO P ER B BAL TR A R Em 2 6, A
Hoh R A& S, 7E DR B A0 B8 N 35 AT RAFE S — 445 51
52 T S B R DR I

2 £ x &

[1] ZHANG X H. Airbome laser scanning altimetry data filtering and fea-
tures extraction] D]. Wuhan; Wuhan University, 2002:169 (in Chi-
nese).

[2] AXEISSON P. DEM generation from laser scanner data using adap-

(3]

(4]

(6]

(7]

[8]

(9]

tive TIN models[ J]. International Archives of Photogrammetry and
Remote Sensing,2000, 33(B4) . 110-117.

KRZYSTEK P. Filtering of laser scanning data in forest areas using fi-
nite elements[ EB/OL] (2003-10-10) [ 20100203 ].
isprs. org/commission3/wg3/workshop_laserscanning/ papers/Krzys-
tek_ALSDD2003. pdf.

CHEN Q, GONG P, BALDOCCHI D, et al. Filtering airborne laser
scanning data with morphological methods[ J]. Photogrammetry Engi-
neering & Remote Sensing, 2007, 73(2) : 175-185.

SITHOLE G, VOSSELMAN G. Filtering of airborne laser scanner da-
ta based on segmented point cloud[ C]// Archives of International So-

http:// www.

ciety of Photogrammetry and Remote Sensing. Dresden, Germany: In-
stitute of Photogrammetry and Remote Sensing, Dresden University of
Technology, 2005, 36. 66-71.

MENG X L. A slope- and elevation-based filter to remove non-ground
measurments from airborne LIDAR data[ C]//Archives of Internation-
al Society of Photogrammetry and Remote Sensing. Dresden, Germa-
ny: Institute of Photogrammetry and Remote Sensing, Dresden Univer-
sity of Technology, 2005, 36:23-28.

SHAN J, SAMPATH A. Urban DEM generation from raw LIDAR
data; a labeling algorithm and its performance[ J]. Photogrammetry
Engineering & Remote Sensing, 2005, 71(2) . 217-226.

TANG F F, LIU J N, ZHANG X H, et al. A voxel-based filtering al-
gorithm for DTM data extraction in forest areas[ J]. Journal of Beijing
Forestry University, 2009, 31(1) ; 55-59(in Chinese).

SITHOLE G, VOSSLEMAN G. ISPRS comparison of filtering algo-
rithms[ R]. Delft, Netherlands: International Society of Photogram-
metry and Remote Sensing, 2003 ; 29.

(k3% 526 W)

[15] COHEN O, CARMON T, SEGEV M, et al. Holographie selitons
[J]. Optics Letters,2002,27(22) :2031-2033.

LIU J S. Holographic solitons in photorefractive dissipative systems
[J]. Optics Letters, 2003, 28(22) :2237-2239.

LIU J S. Existence and stability of rigid photovoltaic solitens in an

[16]

(17]
open-circuit amplifying or absorbing photovoltaic medium[ J]. Physi-
cal Review,2003 ,E68(2) :026607.
[18] LIUJS. Existence and property of spatial solitons in a photorefractive
dissipative system [ J]. Journal of the Optical Society of America,
2003,B20(8) :1732-1738.
LIU J S, DU Z M. Dynamical evolution of rigid holographic bright
solitons based on photorefractive two-wave mixing with moving grating
[J1. Acta Physica Sinica, 2005, 54(6) : 2739-2744(in Chinese).
LIU J S, ZHANG G Y, LIU S X, et al. Study of temperature charac-
teristic of rigid holographic bright solitons based on photorefractive
two-wave mixing[ J]. Acta Physica Sinica, 2007, 56 (6): 3266-
3271 (in Chinese).
KOSTRITSKIL § M, MARING D B, TAVLYKAEV R F, et al. Self-
gated two-photon photorefractive effect induced by light upeconversion
in Er-doped LiTa0; [ J]. Applied Optics,2000,39(24) :4292-4295.
CASTRO-CAMUS E, MAGANA L F. Prediction of the physical re-

[19]

(20]

[21]

[22]

{23]

[24]

[25]

{28]

sponse for the two-photon photorefractive effect J]. Optics Letters,
2003,28(13) ;1129-1131.

HOU Ch F, PEI'Y B, ZHOU Z X, et al. Spatial solitons in two-pho-
ton photorefractive media [ J]. Physical Review, 2005, A71 (5):
053817.

HOU Ch F, ZHANG Y, JIANG Y Y. et al. Photovoltaic solitons in
two-photon photorefractive materials under open-circuit conditions
[I]. Optics Communications,2007 ,273(2) :544-548.

ZHANG Y, HOU Ch F, SUN X D. Grey photovoltaic solitons in two-
photon photorefractive materials under open-circuit case[ J]. Journal
of Optics,2008,A10(2) :025101.

YEH P. Two-wave mixing in nonlinear media[ J]. IEEE Joumnal of
Quantum Electronics,1989,25(3) .484-519.

AKHMEDIEV N N, AFANASJEV V V, SOTO-CRESPO J M. Singu-
larities and special soliton solutions of the cubic-quintic complex
Ginzburg-Landau equation [ J]. Physical Review, 1996, E53 (1);
1190-1201.

SOTO-CRESPO J M, AKHMEDIEV N N, AFANASJEV V V. Siabil-
ity of the pulselike solutions of the quintic complex Ginzburg-Landau
equation[ J]. Journal of the Optical Society of America, 1996, B13
(7):1439-1449.



