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Abstract

Point cloud filtering is an important step in LiDAR point cloud data processing. Aiming at the prob-
lems of unreasonable parameter solving, single filtering threshold and poor adaptability of tradi-
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tional surface fitting filtering algorithm, an improved adaptive threshold filtering algorithm was
proposed. Firstly, the pre-processed point cloud data is introduced into the virtual grid for segmen-
tation, and the seed points are selected according to the neighborhood grid. Then, the mixed least
squares method is used to solve the fitting parameters of the surface, and the difference between
the real elevation and the fitted elevation is calculated, and the adaptive threshold is determined
by combining K-means clustering and normal distribution. Finally, the multi-stage filtering strat-
egy is used to change the size of virtual grid step by step to achieve high precision filtering of point
clouds. The proposed algorithm is compared with other classical filtering algorithms, the experi-
mental results show that the proposed algorithm has good filtering accuracy and good stability in
different scenes.
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Figure 1. Algorithm flow of this paper
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Figure 2. Eight neighborhood grid
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Figure 3. Grid segmentation and ground seed point selection
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Table 1. Terrain features and initial grid size

T 1 HABIRHES VAR RIR

W5t FEARK A MO ARFAIE ILGL AR PNGN
Sample1l BESE LR S £ ) 15
Sample12 S E_E S S5 Nk 40
Sample21 WA G 30
Sample22 WIE S5 H gt 25
W Sample23 BRI GA TS 40
Sample24 SEI 30
Sample31 T TS RN RS 25
Sample41 AR MR 75 R 35
Sample42 A H AR AR 40
Sample51 R 15
Sample52 B 5B 5
Sample53 NELLEHIY 5
i 8 Sampless R S S 40
Sample61 PESHIE .. . FE 5
Sample71 Wrig 10
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Figure 4. Samplel2 filtered ground point results
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Figure 5. Sample54 filtered ground point results
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Table 2. Filter error evaluation criteria
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Table 3. Statistical table of filtering result error (Partial sample)/%

3 3. IBRERREGITREBDHE)/%

7S FEA —RiRE TRIRE HARZE
Samp11 11.98 21.56 15.74
Samp12 2.65 9.69 6.15
Samp21 1.72 8.10 2.87
\ Samp23 10.68 10.56 10.63
T
Samp24 7.16 18.20 9.48
Samp31 8.24 2.28 5.88
Samp4l 7.72 4.36 6.19
Samp42 8.35 3.34 4.82
Samp51 4.75 13.24 5.94
Samp54 5.50 8.13 6.97
E20)
Samp61 1.03 29.42 2.01
Samp71 5.67 14.33 5.85
3.3. HiExIEE

WA SCEFAAR R RN 45 R 5 ISPRS AT 1) 8 P22 ML ilipl b AT SR BEXT L, 1 — 2B X A 3L
FERAT M. B 4 PR RIARSCEIE M SR ZEIIMEN 7.04, HT7708 3.61, T AN 7 M MBI
k. Horb Sample6l #%5 By, Axelsson [13]500E E femr, (HENER I, THEER, FEAME TIN
T SRR S HEAT IR . Elmquist [14]. Wack [15]5 Brovelli [16]5035: 76 AR AL AT 17 5 IRoRS 1 AR
w UIE R 2 5 EE R E A AL . Roggero [17]503%: 7 B4R Al KB AL A B 5 B % B R,
AN I SR T BN [ B, Sk I MR ZE . Sithole [18]5L27E AN I G 1 [X 15 33 i Hh [X € YA
JER k. Soho [19]5H% 5 Pfeifer [20]15H 5K FEBAABONTRE . LREKE, ALEIENRRENELIX
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Table 4. Comparison of filtering algorithms
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B HIE[13]  HBE[17] HE4] #:[15] :[16] [19] ¥£[20] ¥[18] Hik
Sampl1 10.76 20.80 22.40 24.02 36.96 20.49 17.35 23.25 15.74
Samp12 3.25 6.61 8.18 6.61 16.28 8.39 450 10.21 6.15
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Samp21 4.25 9.84 8.53 4.55 9.30 8.80 2.57 7.76 2.87
Samp22 3.63 23.78 8.93 7.51 22.28 7.54 6.71 20.86 12.36
Samp23 4.00 23.20 12.28 10.97 27.80 9.84 8.22 22,71 10.63
Samp24 4.42 23.25 13.83 11.53 36.06 13.33 8.64 25.28 9.48
Samp31 4.78 214 5.34 221 12.92 6.39 1.80 3.15 5.88
Samp4l 13.91 12.21 8.76 9.01 17.03 11.27 10.75 23.67 6.19
Samp42 1.62 4.30 3.68 3.54 6.38 1.78 2.64 3.85 4.82
Samp51 2.72 3.01 21.31 11.45 22.81 9.31 3.71 7.02 5.94
Samp52 3.07 9.78 57.95 23.83 45.56 12.04 19.64 27.53 5.79
Samp53 8.91 17.29 48.45 27.24 52.81 20.19 12.60 37.07 4.90
Samp54 3.23 4.96 21.26 7.63 23.89 5.68 5.47 6.33 6.97
Samp61l 2.08 18.99 35.87 13.47 21.68 2.99 6.91 21.63 2.01
Samp71 1.63 5.11 34.22 16.97 34.98 2.20 8.85 21.83 5.85

WE 4.82 12.35 20.73 12.04 25.78 9.35 8.02 17.48 7.04
W% 3.56 8.09 16.48 17.77 13.26 5.63 5.27 10.23 3.61
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