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Fuzzy Entropy Iteration
Abstract

3D Point Cloud Simplification Algorithm Based on

Chen Zhangwen Da Feipeng

(School of Automation , Southeast University, Nanjing. Jiangsu 210096, China)

A novel algorithm based on fuzzy entropy iteration is proposed to simplify point cloud data. Better detail
features of the streamlined point cloud model are retained while the algorithm’s operating efficiency is improved. To
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retain the boundary characteristics, X-Y boundary of all point cloud data is extracted quickly. Curvature of each data
point is calculated. Data points except boundary points are grouped according to the curvatures. Then the number of
data points and the average of the curvatures in each group are computed. Fuzzy sets of point cloud model are
constructed according to the curvatures. Then the minimum fuzzy entropy is calculated to obtain the curvature
threshold, so that the data points can be divided best. The data points are diluted when their curvatures are less than

the threshold. The dilution ratio depends on the iteration number. When satisfying the requirements of number, the

data points are processed when their curvatures are bigger than the threshold. In this iteration process, new
minimum fuzzy entropy and new curvature threshold are obtained. If not satisfying the requirements of number. the

data points whose curvatures are bigger than the threshold are retained. The experimental results show that the
proposed algorithm approximates the point cloud model and has a satisfactory computing efficiency.
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Fig. 1 X-Y boundary retained. (a) Kettle model; (b)~(d) different views of Kettle model's boundary;

(e) cat model; (f)~(h) different views of cat model’s boundary
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Fig. 2 Curvatures of the data points and spatial structure characteristics of neighborhood of the data points
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Fig. 3 Algorithm flowchart
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Fig. 4 Bunny model. (a) Original Bunny model; (b) Bunny model after boundary retained; (c) Bunny model

simplified by this algorithm
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Table 1 Experimental results of cat model

Original number of Nnumber of simplified data points

Method Simplified rate /% Time /s
data points Boundary Other Total
Proposed method 4539 454 478 932 20.5 0.7
Triangular grid-basedmethod 4539 982 20.9 3.8
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Fig.5 Cat model. (a) Different gestures of original cat model; (b) different gestures of cat model simplified

by proposed method; (c¢) different gestures of cat model simplified by the method of Ref. [1]
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Fig. 6 Kettle model. (a) Original model; (b) kettle model simplified by proposed method; (¢), (d) views of

the simplified kettle model after using texture mapping

5 K R D A 1476 A BCdR B 65 15 B 5 25 19 4045 5 o O 25
SUEAT BB SRR L B 3 1 e e
Lo VA 1 2 B B XY A AR TR L B

S B R R MR/ Y X BB S B0 XY
WIFE 3 R 5 AT R i A X BRI S LS Y

0815001-6

ARSCHR T — i RO 2 AR 5 SR Tl



W B 52 4

HE TR0 2% ARG = 4 RS TR Bk

Donuar's

7 TR B K A A R A Y AR
Fig. 7 Detail features of the simplified kettle model
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