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Iterative multi-scale filter based on morphological opening by
reconstruction for LiDAR urban data

Sun Meiling, Li Yongshu, Chen Qiang, Cai Guolin
(Faculty of Geosciences and Environmental Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Aimed at the maximum window size problem of LiDAR morphological method on unknown
region, a morphological filter of iterative multi-scale opening by reconstruction (IMORF) was proposed
on the basis of traditional morphological filtering algorithms. Multi-scale opening by reconstruction (MORF)
was utilized to get maximum window size automatically, which can help user settle the suitable window
size problem of unknown region. MORF was used iteratively to settle the classification error of the low
objects that were nearby high and large objects. The experimental results for ISPRS urban data show that
IMORF can classify terrain and off-terrain points effectively, and the mean of Type I , Type II and total
error are 3.10%, 6.05% and 4.11% respectively. Compared with other traditional filtering methods, the
mean of Type I Error and Total Error of IMORF are minimum with Type II Error increased not obviously.
Key words: LiDAR; filtering;  morphological opening by reconstruction(MORF);

multi-scale opening by reconstruction; iterative multi-scale opening by reconstruction(IMORF)
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Tab.1 Error comparison of three parameters sets
A B C
Sample
T TN T.E s T T T.E et/m T T. T.E
Sampll  9.07%  17.88%  12.83% 0.10 8.29%  18.32%  12.57% 0.45 10.14%  16.15%  12.70%
Sampl2  1.06%  4.32%  2.65% 0.05 1.06%  4.32%  2.65% 0.40 1.64%  3.06%  2.34%
Samp2l  0.51%  4.35%  1.36% 0.10 0.12%  5.43%  1.30% 0.45 0.66%  3.27%  1.24%
Samp22  4.54%  4.98%  4.68% 0.05 4.54%  4.98%  4.68% 0.55 4.09%  5.37%  4.49%
Samp23  2.72%  5.18%  3.88% 0.15 2.00%  5.18%  3.49% 0.45 2.96%  4.91%  3.88%
Samp24  2.10%  9.38%  4.10% 0.10 1.75%  9.82%  3.96% 0.45 2.34%  8.55%  4.04%
Samp3l  0.14%  3.56%  1.72% 0.00 0.17%  3.22%  1.57% 0.30 0.37%  1.74%  1.00%
Samp4l  3.84%  3.34%  3.59% 0.15 3.18%  3.46%  3.32% 0.60 2.87%  3.62%  3.25%
Samp42  3.88%  1.42%  2.14% 0.05 3.88%  1.42%  2.14% 0.60 0.15%  1.65%  1.21%
Mean 3.10%  6.05%  4.11% - 2.78%  6.24%  3.96% - 2.80%  5.37%  3.79%
R2 BHRHEAHDIRELR
Tab.2 Comparison of total errors for all samples
Sample Axelsson Chen Shao Shen Mongus Pingel We
Samp11l 10.76% 13.92% 11.88% 6.34% 11.01% 9.00% 12.83%
Samp12 3.25% 3.61% 4.02% 3.15% 5.17% 2.97% 2.65%
Samp21 4.25% 2.28% 5.27% 4.35% 1.98% 1.46% 1.36%
Samp22 3.63% 3.61% 6.30% 3.57% 6.56% 3.22% 4.68%
Samp23 4.00% 9.05% 4.80% 5.33% 5.83% 7.48% 3.88%
Samp24 4.42% 3.61% 5.40% 6.24% 7.98% 4.16% 4.10%
Samp31 4.78% 1.27% 1.21% 4.52% 3.34% 2.20% 1.72%
Samp4l 13.91% 34.03% 5.34% 6.84% 3.71% 9.23% 3.59%
Samp42 1.62% 2.20% 2.14% 4.08% 5.72% 3.05% 2.14%
Mean of T.E 5.62% 8.18% 5.15% 4.94% 5.70% 4.75% 4.11%
Mean of T.| 7.72% - 6.51% 5.34% 3.36% 4.88% 3.10%
Mean of I. Il 4.94% - 3.62% 4.76% 9.07% 5.18% 6.05%
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