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The optimization of 3D point cloud simplified algorithm
for plants based on curvature

HUANG Tiantian?, LIU Bo'*

(1.College of Information Science and Technology, Hunan Agricultural University, Changsha, Hunan 410128, Ching;
2.Hunan Engineering Technology Research Center, Agricultural & Rura Information, Changsha, Hunan 410128, China)

Abstract: In view of the inaccurate extraction of feature information for plant 3D point cloud simplification, a judging
method of the region complexity was proposed to optimize the curvature simplified algorithm by combining the error of
the local curvature and the normal vector angle. Comparing the standard deviation of curvature and the normal vector
angle with the threshold of K neighborhood in each data point, the complexity of the local area is determined. Then,
different reduction rates are used to determine whether the neighborhood points are retained or not, and their retention
probabilities are counted. Finally, the trade—off between data points is determined through the overall reduction rate and
retention probability. Compared with the traditional simplified algorithm applied to the plant point cloud, the results
show that the leaf vein characteristics of the leaf are more obvious, and the deviation is reduced by more than 25%
under the similar reduction rate.
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Fig.1 Flow of curvaturereduction algorithm

572 ( ) http://xb.ijournal.cn 2018 10
| |
1.3 HMFFZE@MEIHE
Di
H NV
& A 4
z Xzy [=) -
Ny=—"> ©) v [«
|z, %z, |
Z. 7, T
(1+4°)r—2pgs +1+¢°)t
= 2 243/2 (4)
2(1+q" +p7)
0z 0z 5 B3
= = ~+pv.+ =—— =hHx.+ + = =)
p= 2ax;+by+d ¢q 7y bxi+2cy;i+e | i
(922 _ (922 _ _ 822 _2 | |
N g oxdy 3,2 <€ 7
2 EEREEE !
1
K 1
K K

2 HBEARBHMERITERE

Fig.2 Calculation procedure of retention probability of data points
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Fig.3 Simplification effect of different algorithmsfor scindapsus point cloud
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Fig.4 Simplification effect of different algorithmsfor anthurium andraeanum point cloud
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Tablel Deviation analysisof three methodsfor plants point cloud simplification

/ / 1% /mm
335713 46 367 86.1 0.08
335713 53520 84.1 0.09
335713 50 357 85.0 0.06
222 869 31201 86.0 0.07
222 869 32984 85.2 0.07

222 869 33431 85.0 0.04
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