H424% H 8l i il ot Vol. 42, No. 8
2015 4F 8 J CHINESE JOURNAL OF LASERS August, 2015

Tids ] B I A0 A5 DR B = AR LT
KEL' E A" Ama

VRGO TR AR R IR S IR TR 2R e, 191 dE TR 430079
PRI 2RI 222 B, WL 2RI 430079
PRI K 2 E W B iR A AT e, 9 dE BT 430079

TE EF X S 2 A AR XE 57 4 ORI RS R b 3k B0 05 00 1 I L, 488 B 7 B 0 e A A B 1 A AR B
o M 28 L0 32 8053 43 B0 05 R Al TE R 09 ik ) & TH 506 1) B 5 225 7 T IS A R S S8 I s A R B i
BEAS 0 KA e 4B AT s, I AR {5 B0 1 5 3L, 4tk ) i e o Jeg SR AR AR L Jd R 11 /0N LB IR R T S T 1Y) R AE
ARDL 5 16 A 7] X8k = 0005 /0N, 647 78 25 10 05 2 T Ak, DA AT A B A4 DX 3l 85 22 1940 o, G 170 48 22 57 T X387 A8
SR = AR S MR . SCE0EE IR W] % 0T VR AL T ARG B RH 1 AR AR s B AL

KEEWR B REM; MR EAL E N

mESES P225 XEEARIRED A

doi: 10.3788/CJ1.201542.0814003

Point Cloud Simplification Based on the Information Entropy of
Normal Vector Angle

Chen Xijiang' Zhang Guang' Hua Xianghong™’
'School of Resource & Environment Engineering, Wuhan University of Technology, Wuhan, Hubei 430079,China
*School of Geodesy & Geomatics, Wuhan University, Wuhan, Hubet, 430079, China

‘Hazard Monitoring & Prevention Research Center, Wuhan University, Wuhan, Hubei 430079, China

Abstract A point cloud simplification based on the information entropy of normal vector angle is proposed, in
view of the difficulty to ensure the optimal of precision and speed of simplification. The principal component
analysis is used to estimate the normal of each point and the angle between normal vector and reference plane is
computed. The K—nearest neighbor search algorithm is used to determine K—nearest neighbor points, and the local
entropy of normal vector angle is proposed according to information entropy. The local entropy represents the
features of surface. The point cloud is gradually simplified according to the different local entropy, the more points
of convex region are retained and more points of plane are simplified, the non—uniform simplification is realized.
The experimental results show that the proposed method can achieve a balance of precision and speed of
simplification.
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Fig.1 (a) Proximal points of sampling; (b) analysis of covariance
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Fig.2 Tangent plane of different precisions
TEVIF-TE T(X) (B3 4R 3 A 2 4R T s v O J ik 1 5000 Py, T 5 22 e R Y VDT 7(X7) 5 T8 15 22 1 1)
I T(X) Z Bk 0, @)X iR ke mBlhikmaE v, 5 v, Z I, B DL ) Al 11032 2578

Bl (0 o0),Hiron
=
6 = arcsin 77, . 4)
2.2 ZEEXRAREBETE

FFRE VR 1 5 A 5% 00 9 900 B 0 S T 0 25 SR IR TR IO S 5 X =[x, o, 2],
FIH IE 28 3 AR fie /N — e 1551 2 2% - 1 0
alx=x)+b(y—y)+c(z-2)=0, (5)

i relyy pe 15y =13

j= j=1

MR 2 7% - 1 Bk 1) 3 0 n] S Bk ) S e AR BT o R ORRE i R DO 08 7  1
ALFAT , DX B0 1) 5 225 8 T e A AR A5 AT TG 0 5 BXT e A THT A I o DA 3l S B R A X
R AIE T 925 1o AR A SE R R SR R 2SR T vk o RIVE e R AT WA AR TR AR R O X
P18 35 ) e, FH R 2R 00 A 5 E e AT AT A S A K, R DX 8 A e s 1) 35 1) R AT e AR Y
TR A 3R X BT Y AT AT S R AR R BOE KA B S w o RBCE — RO
XN Co, 5 A BB XS R €58 = A BROIE X BOA G, BB E AR (R0 r BB 48 r B9 /MR35 L
L 14 s B E | B BRI IX Sl L ) 5 B 40

0814003-3



~

l

B3 H AR R

Fig.3 Primary adjacent point search
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Tablel Simplification time of different methods

Proposed method Grid Bounding box Curvature
Simplification time /s 13.345 19.45 64.321 137.38
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Table2 Simplification result of different methods

Total points Points of plane Points of sphere
Original 141992 116251 25741
Proposed method 18261 12653 5608
Grid 18263 14817 3446
Bounding box 18264 14142 4122
Curvature 18260 12786 5474

0814003-5



S I S

6 : i ; ]
-1.0 -08 -06 -04 -0.2

x/m
5 AEITFEFARR . (a) (b) RSO IERIALZE R (=4 el &)
() «(d) ¥ WL T AL &5 S (=4 4ERLED; (e) (D) L HIERIE T AL S5 1 (=4 . —4ERLRD; (2) . (h) fiT R E T AL g B (S48 4 )

Fig.5 Simplification of different methods. (a) -(b) Simplification of proposed method (3D .2D view); (c) . (d) simplification of grid
(3D 2D view): (e) . (f) simplification of bounding box (3D 2D view): (g) (h) simplification of curvature (3D 2D view)
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Table3 Simplification result of different methods

Sphere radius /m Fitting precision of plane /m
Original 0.1203 0.0012
Proposed method 0.1204 0.0015
Grid 0.1208 0.0014
Bounding box 0.1205 0.0016
Curvature 0.1204 0.0015
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Fig.6 Simplification of different methods. (a) .(b) Simplification of proposed method (2D .3D view); (¢) . (d) simplification of grid
(2D 3D view); (e) .(f) simplification of bounding box (2D .3D view); (g) .(h) simplification of curvature (2D .3D view)
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Table4 Simplification time of different methods

Proposed method Grid method Bounding volume Curvature

Simplification time/s 62.35 82.23 1345.67 7542.54
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