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An Improved Maximum Consistency Geometric
Primitives Fitting Algorithm for Point Cloud

LIU Xiuguo, YANG Zhun , WANG Hongping, LIANG Dong
(Faculty of Information Engineering, China University of
Geosciences, Wuhan 430074, China)

Abstract; Based on the idea of MCMD _Z algorithm, this
paper presented a robust high precision fitting algorithm for
plane, quadric surface primitives ( sphere, cylinder, cone).
According to the minimum sum of distance criteria, the
algorithm obtained the best subset from the point cloud to fit
the reliable initial value of the geometric primitive, removed
the outliers cyclically using the robust Z score method, and
fitted the inliers by using the weighted least square iteration
method. Experimental results show that this algorithm can
effectively remove outliers and precisely fit the geometric
primitive in the point cloud with high content of outliers.
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Fig.1 Flowchart of improved MCMD _Z algorithm
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Fig.2 Simulated point cloud corresponding to distribution of two kinds of outliers (outlier rate is 20% )
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Tab.1 CIR and SR of plane fitting

HEREE
axil Bk 10% 20% 30% 40% 50%

CIR SR CIR SR CIR SR CIR SR CIR SR

MCMD Z 100 0.4 100 0.0 100 0.0 100 0.0 100 0.0

A RANSAC 100 37.1 100 35.8 100 35.6 100 35.3 100 36. 2
B 100 1.4 100 1.5 100 1.4 100 1.5 100 1.2

MCMD Z 100 0.3 100 0.0 100 0.0 100 0.0 98. 8 0.0

B RANSAC 100 36. 2 100 35.1 100 36. 4 100 34.8 100 35.8
P: Ny - %7 100 1.3 100 1.5 100 1.4 100 1.5 100 1.6

MFE 1A EH ,RANSAC B CIR #i5H

10094, BN RSB &AM 2. HIZE: SR IR KT



1250

B B K 2 2 (8 A B2

ERRE

0.003 0
0.002 5 TTveeme _.--"
E 000201 _ MCMD  Z
i 0.001 51 - RANSAC
E 0001 0 - & - AEY:
0.000 5 :::::‘1::1,._1111‘:::::"
1

10 2|o 30 20 slo
HEHR/%
a fAlE
—e— MCMD 7
—m— RANSAC
—a— ACE:

010 2|o 30 4|0 slo
HZLLER/%
b BEES
B3 fELSHANEHNTEUSHERE
Plane fitting

Fig.3 accuracy corresponding to

distribution of outlier A

0.003 0
0.002 5% _

g 00020
53 0.001 5| ¢~ MCMD_Z
fé - - RANSAC
0.0010 A 7433'(%:&
0.0005

10 20 30 4|o 50
LR /%
a A

—o— MCMD_7Z
0.250 0 —=— RANSAC
| A

0.2000
[
2 01500f
5

0.100 0F
2y

0.050 0F

b10 20 30 4|0 50
MELLER/%
b BEE
B4 HESHBNEMTEEMUSHEE
Plane fitting

distribution of outlier B

30 %0, BEIR TP T 2T 5 B S Bk, 3 R LA
KR, MCMD_Z 535 SR #84Rr38/NF 0. 494, 1%
RENMTHARETBAES THUAARER
RANSAC B E#5, (H 2 H 70 2 RN 50 % 143
15 B LI BER CIR 3 98. 8%, NRES R T & H

Fig.4 accuracy corresponding to

#2,3% 5% 1 WAt MCMD_Z FiERROMH
Wi A SCE % CIR #8543 10024, REE 58 44
BRELZ. T SR FBARET 1. 626, B8 F MCMD_Z
Hik X RENACREERRA T HETRE Z 7555
BRMZ R, IS EE R R 2 BRHEER
ST RERIE)R Tl — JLAT BT AR B SE B .

MK 3 518 4 ATLUR H, 3 Fif L RANSAC
HEUE R ERML, MAXHES MCMD_Z H k4
ERE AR Y. AR HR, 32 LR 506143
i B EIEAE , MCMD_Z HIE A REHI R &M 2,
AR E R

FRARSLHEERUEA SR E X Bin 2 7
W R AR E R G R R Z AR EE ).
WK 5 B G 1A RIEREL 5 2 7 0 THRED » /&
B R R RS T 5 3R P AR TR
FHRPEABELNE SRS D ERE 5 KRS
2) WARUE 5 55 3) AR BAR; FEEA TR IZ
Ja R ERE AT X (8 5 RS O X E R
0 9R A MCMD_Z, RANSAC 54 CH %R #1T
MZHIFR, Hh RANSAC Bk HEKREN 3
mm. 2% 57 5 0R B H 1 3F TR T KRS R L 5,
HEEK A 0 SHEEME AD SIHERIE 2.

K2 EFHEHMUSER
Tab.2 Results of facade plane fitting
MCMD Z RANSAC AER

BE wmk mam wmk BAR kEk B
fi/rad  Z/mm fi/rad ZE/mm f/rad Z/mm

B{H 0.6214 43. 8 0.014 5 2.6 0.001 7 0.4

B & 5 AL, X F & 4355, MCMD_Z Bk #
Z RN E, R ZEE S, R 43. 8 mm, H M
PLA-15 H 1355 - T 1F M AR 1B 55 TR L Pl B R 4R 4
GRS 1,2) HRME; RANSAC KA CE w5
REA BB 2 I SR U 357 7, fH RANSAC
Bk 2 MR T 35 A, 1 BIRSIBR E T AL
T BEIR T 385 7 Th] a SR SE B . WA SO A BN 5
BN TR TR T RIS R A SR
BIWEE4r 518 0. 001 7 rad M1 0. 4 mm, ¥ BART
MCMD Z % RANSAC &, BIS K ERE.
3.2 HEBAZR

SR FH 1 T = RSO RE (SRR A7 SR BR 14T $2L
G I VG R . KRB SR w5 MR EERR
(& 6) 238 H K, X 5 ANFREE 43 54T G, H
RANSAC kBB BIEHB A 3. 5 mm, FHRHMELE
GER I 3. HiRBIR BB AR BIRE S S
A TS A BRTE 5 0 HAE ;s BROIRZ A B L B 3
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a JEUA%E b MCMD_Z ¢ RANSAC d A
B5 SXZETHBREEZRNETE
Fig.5 Plane data after romving outliers in complex scene
B 6 HEXimmirdlEkEE
Fig.6 Sphere target data from scanning scene
=3 HFREXBEER
Tab.3 Results of sphere target fitting
AICHE B RANSAC Bk
— AL TR > N N N . N N : o
sk RS A LRI SR i mate SRR RURE/ IR BAYE FERE RURE
™ » mm 0, 0,
% mm mm mm % mm mm mm

ST1 80 76 72.5 98.9 71.4 —1.1 1.4 71.1 70.1 —2.4 6.7
ST2 39 39 72.5 100.0 71.1 —1.4 0.7 56.0 75.3 2.8 8.4
ST3 57 53 72.5 98.1 71.8 —0.7 0.6 70.0 75.3 2.8 9.7
ST4 37 35 72.5 88.6 69. 8 —2.7 2.2 77.1 70.0 —2.5 6.4
ST5 74 66 72.5 84.8 72.9 0.4 0.7 53.0 74. 7 2.2 6.5

BEROE AT R R E15 2] BBR 0B R HE.
MILEERKE , RANSAC kg ZHHIR T
FEHER USHEAR; AR EUGHRE
%, BMELE AR AR SEBR A B BB IR O T » A5 3T
BEAIEERBS A TR SRS
3.3 EHESE#EMSEE
X T = ZEROE I AR B B A AT 9
PG ILE IR . BT S i R —1

R D e B 2. R RANSAC Bk 54
SCRIEN RS o T LA, H RANSAC Bk
BREBRR 4 mm, MM SRR 7 5% 4 fr
. HA R BIR G E R B SR W R AE R S5 A TR
BRI g LU AE SR FE R A B B 3l SRR
5ATHIAHLRINR/NER; MRIREIREH
USRS A TGRS FRIRENE
A SIAER S A TR R 2 M4 HE.

x4 RAHBEER
Tab.4 Results of cylinder fitting

mRE ATEA GRS RANSAC 37k
;@1 B AR/ GHREEES/  RhRIeM/  ERRE/ O RAIR/ BREER/  f8IfA/ RERRE/
= ® % mm rad mm % mm rad mm

126 456 70 726 96. 4 1.2 0.002 6 1.5 35.2 10.6 0.010 6 11.6
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Tab.5 Results of cone fitting

FXHEE RANSAC &3
HFIER/ TARRE/ ) e fq / TR/ B/ T RiRE/ B e/ iR/
% mm rad rad % mm rad rad
94. 3 2.4 0. 001 0. 002 43.0 8.2 0. 006 0. 004

a [ SRR b RANSAC

E8 HEFRERER—FE#ETHRSE

Fig.8 Cone data after removing outliers
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