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Abstract

To fit the point cloud data with massive outliers, an improved selecting weight iterative algorithm
is proposed: the robust initial value is obtained by using the least trimmed squares algorithm, and
the number of iterations is judged by the mixed total least squares algorithm; the parameters of
the plane fitting and spherical surface fitting are calculated by the method. The result shows: the
better parameters are achieved even if the percentage of outliers is high.
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Figure 1. Flowchart of improved selecting weight iterative algorithm
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Figure 2. Simulated plane point cloud data
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Figure 3. Simulated sphere point cloud data
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Table 1. Plane fitting results of different gross errors under selecting weight iterative algorithm

=1 FHEESETENERETEUSER

HESE a Aa b Ab c Ac
0% —1.70997 0.00001 —1.73196 0.00009 14.14163 —0.00051
5% —1.70901 0.00097 —1.73067 0.00138 14.13920 —0.00294
10% —1.70178 0.00820 —1.72592 0.00613 14.12973 —0.01241
15% —1.70223 0.00775 —1.71821 0.01384 14.11785 —0.02429
20% —1.69908 0.01090 —1.71208 0.01997 14.11875 —0.02339
25% —1.69627 0.01371 —1.70850 0.02355 14.11378 —0.02836
30% —1.69507 0.01491 —1.70642 0.02563 14.09013 —0.05201
Table 2. Plane fitting results of different gross errors under improved selecting weight iterative algorithm
=2 FEESETUUAEMNEIUERMAE AT EMEGER
HESE a Aa b Ab c Ac
0% —1.70997 0.00001 —1.73199 0.00006 14.14190 —0.00024
5% —1.70995 0.00003 —1.73204 0.00001 14.14196 —0.00018
10% —1.70999 —0.00001 —1.73206 —0.00001 14.14211 —0.00003
15% —1.71002 —0.00004 —1.73206 —0.00001 14.14242 0.00028
20% —1.71001 —0.00003 —1.73210 —0.00005 14.14252 0.00038
25% —1.71000 —0.00002 —1.73209 —0.00004 14.14246 0.00032
30% —1.70999 —0.00001 —1.73208 —0.00003 14.14231 0.00017
Table 3. Sphere fitting results of different gross errors under selecting weight iterative algorithm
=3 FEESETEMEREKEMUEER
ik X0 Ax0 y0 Ay0 20 Az0 RO ARO
0% 9.99999 —0.00001 9.99995 —0.00005 0.99988 —0.00012 14.14211 —0.00002
5% 10.00005 0.00010 10.00002 0.00000 1.00005 0.00005 14.14205 —0.00008
10% 10.00060 0.00060 10.00040 0.00040 1.00072 0.00072 14.14211 —0.00002
15% 10.00093 0.00093 10.00312 0.00312 1.00393 0.00393 14.14224 0.00011
20% 10.01005 0.01005 10.00784 0.00784 1.00933 0.00933 14.14208 —0.00005
25% 10.02539 0.02539 10.02502 0.02502 1.02694 0.02694 14.14085 —0.00128
30% 10.04310 0.04310 10.04861 0.04861 1.04941 0.04941 14.14246 0.00033
Table 4. Sphere fitting results of different gross errors under improved selecting weight iterative algorithm
4. FEESETUUAEMNEIUERINAERKEIEER
HES= x0 AX0 y0 Ay0 20 Az0 RO ARO
0% 9.99997 —0.00003 9.99992 —0.00008 0.99990 —0.00010 14.14214 0.00000
5% 9.99994 —0.00006 10.00003 0.00003 0.99999 —0.00001 14.14209 —0.00004
10% 9.99999 —0.00001 10.00004 0.00004 0.99999 —0.00001 14.14212 —0.00001
15% 9.99987 —0.00013 10.00000 0.00000 0.99997 —0.00003 14.14211 —0.00002
20% 9.99996 —0.00004 9.99995 —0.00005 0.99999 —0.00001 14.14209 —0.00004
25% 10.00000 0.00000 9.99992 —0.00008 0.99998 —0.00002 14.14211 —0.00002
30% 9.99995 —0.00005 9.99997 —0.00003 1.00006 0.00006 14.14209 —0.00004
DOI: 10.12677/gst.2018.64036 313 Wz kl2EH A


https://doi.org/10.12677/gst.2018.64036

4. REYEREHELSEHISH

523 AP A ZRABL, R B0AIE ik (R e B A 0L A 509 F 1 Bk TH S = B L 1 st Bk BRI
JiTE (x=10)* +(y—10)* +(z—1)" =200 , FIH MATLAB 4mF2 AT L& 0 ELS e o

M\ 3% T BE AL 5000 A 2 2 RERTHT 2 2= 5080, [RIRELE AT A0 = 4 AL AR (x, v, 2) 75 10 3500
ANFEHLIRZE v~N(0,0.002)FE BAERL 2 55, s = 3R Wil 3 fios.

VAR 2 LN 5% UG N2 30% A4 6 44 , 43 7170 FH e B2 AR AN B0 (R AU AR UL 45 55
POTEREHATING, SRR 3 ME 40 LI REI, S EMZR, FIHEBUEIERL A BRI
G PEE TR BRARG, 1T eSO PR A AR DL A BV 2 AT B LR AR AR v (U R

5. G5RIB

SCE A BGE AR ¥ SE I L A /MBS (R AR, AR A RE oM RTR & i i e —
Fefti tHEHIEIREL, LA HIE T RECERE AN F = AR 2. Sl IXPTRSGE, 2 S R RRh
RESRMFRIF RIS LR . Wi s R W] BESE AR, RAEPOEAGEM SR BOE AL R
SRAFELF I AN BR T A A . R 2 5 B D I, e BUS AR B 22 & B RO N S Bl &
ROR TR, T et (R OE RIE AR 45 2 B AR UL & 45 2R

SE K
[1] &R, 2505, S0 m TR v OO BT[], 2284, 2016(3): 146-147.

2] Hx, B, HStNI. R R s BT G A R GRS AR (H AR AR, 2008, 36(7):
981-984.

[3] UFRE. 5T RANSAC 1 = HUBRRHESE D] [AlL 20005, Bl RAEEE TR, 2015.

4] ZWE, & =, 4. A PHEH IR CI/AE TN E 2012 BARWHT AR 418 4. 2012.

[5] RIS, fizEfh i M]. i SR B TR R, 1997,

[6] #M&, skEFRL PABUR. ZT LTS Ff@¥E rEBUEAGED]. BHEAROR S THE, 2005(22): 30-33, 37.

[71 FEME, A BAHB/NMEE B EYIE R S = P A FET]. RS FEIRE AR ERR), 2015, 43(9):
1419-1424.

[8] 2EfESE, ZEEHEM. —FFIH IGG I F RMFRMEIRE BRG], RO AE BRE/R), 2014,
39(4): 462-466.

Hans X
SIS R PR 2

1. FTHF%nM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THFRAEESE: [ISSN], FAHIT) ISSN: 2329-549X, HIAT £ if]
2. FTHEIME T http://cnki.net/
Ao« EBRSCERA R HEN, A SCERRRE, BIRE

ehmiE S http:/www.hanspub.org/Submission.aspx

HAPIHRAE : gst@hanspub.org

DOI: 10.12677/gst.2018.64036 314 Wz kl2EH A


https://doi.org/10.12677/gst.2018.64036
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:gst@hanspub.org

	Application of an Improved Selecting Weight Iterative Algorithm in Point Cloud Data Fitting
	Abstract
	Keywords
	一种改进的选权迭代算法在点云数据拟合中的应用
	摘  要
	关键词
	1. 引言
	2. 改进的选权迭代拟合算法
	2.1. 基于最小截断二乘的参数初值估计
	2.2. 权函数的选取
	2.3. 选权迭代终止条件
	2.4. 执行迭代

	3. 点云数据空间平面数据拟合算例分析
	4. 点云数据球面数据拟合算例分析
	5. 结束语
	参考文献

