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Planar feature extraction from unorganized point clouds

using octree voxel-based region growing
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Abstract: An efficient method for extraction of planar features from point clouds was proposed based
on the concepts of self-adaptive octree voxel generation and voxel-based region growing. The proposed
method involved the selection of correlated thresholds through statistics of voxel information. A
voxel-based region growing approach was employed for planar feature extraction, instead of a point-
based one. A point cloud was voxelized in initial voxel width and the geometrical features for each
voxel were calculated, including the normal vector, eigenvalue, and three dimensionality features.
The terminal constraints for octree subdivision were thereby determined through statistics and a list of
octree voxels with inhomogeneous sizes was obtained after subdivision. Furthermore, planar facets
were extracted through voxel-based region growing at different levels associated with the
corresponding statistical threshold constraints. Evaluation experiments were performed by analyzing
four different types of point clouds. The obtained experimental results show that the precision and

recall rates can reach 95% , which indicates that the proposed method is insensitive to data quality and
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can be adaptive to various laser-scanned point cloud data. The proposed method can therefore achieve

fine planar feature extraction results with high operating efficiency.
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Fig. 2 Problems existing in geometrical feature calculation and corresponding solutions
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standard deviation value of planar fitting
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di(m) o (a) (b) (o) (d (a) (b €9) () (a) (b (o) (d
0. 05 231.2 45.1 34.8 45.4 98.9 92.5 97.0 96.2 99.9 98.9 98.0 98.5
0.1 0. 01 208.6 42.3 33.1 35.8 99.0 96.5 98.9 98.7 99.9 99.1 98.2 98.7
0.2 ' 169.6 39.9 31.1 29.9 99.2 93.7 98.7 97.6 99.9 98.9 98.1 98.6
0.4 141.5 22.3 28.8 24.9 94.6 85.1 97.6 97.1 99.8 98.9 98.1 98.5
0.001 416.1 71.6 62.1 51.9 99.1 96.7 98.9 99.2 99.9 99.0 97.8 98.5
0. 005 242.2 A7.4  39.6 42.4 99.1 96.4 98.9 99.1 99.9 99.1 97.8 98.7
0.1 0.01 208.6 42.3 33.1 35.8 99.0 96.5 98.9 98.7 99.9 99.1 98.2 98.7
0. 05 197.3 34.0 28.8 30.5 97.0 81.9 81.3 82.8 99.9 99.5 98.8 99.3
0.1 186.3 32.6 28.3 27.4 89.6 73.4 82.7 72.7 99.9 99.6 99.1 99.4
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Tab. 3 Comparison of planar feature extraction results

sl i AS FEI /s KR/ % AR/ %

di/m  duw/cm dy/mm o 0y/(%) AL OB RB AL OB RB AX OB RB

(a) OB 0.1 2.5 4.0 10.0
208.6 63.51210.1 99.0 98.2 98.7 99.9 98.4 97.2

RB — — 4.0 6.0

(b) OB 0.2 5.0 10.0 10.0
42.3 9.7 145.7 96.5 82.8 67.2 99.1 89.7 81.2

RB — — 10.0 10.0

(c) OB 0.5 10.0 10.0 10.0
33.1 8.8 101.9 98.9 76.2 68.7 98.2 74.7 76.9

RB — — 10.0 6.0

(d) OB 2.0 50.0 43.0 10.0
35.8 7.5 819.5 98.7 89.5 52.6 98.7 91.0 85.7

RB — — 43.0 6.0
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RZE N A — B0k, O HL 8l A 58 1T AH G 5 5
SR RCRIET OB 835 (2) A SR VL 76K B A
AR OB M RB kA R () A
SCOR A A B R R R AN AN TSR
OB F1 RB 575 75 B0 0 15 B A3l 1 AH 2 S 4L

PNERICACSIIR R Y N R T TE 311
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(aD) ARk
(al)Proposed method
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TERPRHE (B 8 (a2) F1(b2)) , I H i TR FEAE
BT RARFE AR AR L 78 H8 53 °F- 18 AH 28 X I 2
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4 Jry ik FH B B (E, 767 0 2R BB RS g s
5 T 28068 5y IR R Ay FIAE
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Fig. 8 Experimental results
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