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Fitting of sphere point clouds by weighted (vt
least squares based on IGGII schene

OU Jiangxia, LIU Weicheng
( Gedogical Survey of Guangzhou, Guangzhou *.544C | China)

Abstract: In order to decrease the influence of observational gross eror on the fitting precision of sphere target, aiming at
data characteristics of sphere target by terrestrial 3-D laser scanning and has::d on weighted total least squares, weight function
IGG Il scheme was adopted to adaptively modify the fitting wei kt .nctriv. and a new fitting method of sphere point clouds was
proposed. Simulated spherical datas and scanning spherica! Jdata: we e fitted separately with the new method. The results show
that, based on the consideration of both observation vector ericc cvd coefficient matrix error, more accurate sphere parameters are

obtained by means of reasonable definition and optimi.a‘ion o fitting weight matrix. The fitting evaluation index of the new
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method is better than the conventional method’ s.
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Fig. 1 Simulation of sphere point clouds
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Table 1  Fitting precision without gross errors

methods Ala|/m  Alb|/m  Ale|/m Alr]/m Go/m &./m
LS method 0. 0002 0 0.0016 0.0014 0. 08004 0.00282
TLS method 0. 0002 0 0.0015 0.0014 0. 08004 0.00282
IGG I -WTLS method 0. 0005 0 0 0.0008 0.00112 0.00285
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Table 2 Fitting precision with gross errors

methods Alal/m  Albl/m  Alec|/m Alr|/m ao/m o./m
LS method 0.0670 0.0285 0.1754 0.2409 5.21910 0.20223
TLS method 3.5674 0.9320 11.1511 7.7432 34.33430 2.39240
IGGII-WTLS method 0.0026 0.0008 0.0035 0.0717 0.00530 0.20114
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Fig.2 Real scanning datas of sphere point clouds

a—spherical [ b—spherical I
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Table 3 Real sphericet! parameters and fitting precision

samples methods a/m %/m ¢/m 7/m Alrl/m G¢/m o./m

LS method 0.0099 \ £.3443 -1.6388 0.0735 0.0010 7.7080 x 10 > 5.0800 x 10 73

spherical | TLS method 0 0592 5.8443 -1.6388 0.0735 0.0010 7.7080 x 10 > 5.0800 x 10 73
IGGII-WTLS method J. 04?2 5.8454 -1.6357 0.0724 0.0001 1.0440 x 10 ~° 9.4506 x 10 ~*

LS method 1 3982 3.7690 -1.6291 0.0736 0.0011 8.2813 x10°* 5.4274 x1073

spherical I TLS method .3982 3.7691 -1.6291 0.0736 0.0011 8.2813 x10°* 5.4278 x 1073
IGGII-WTLS netny. 1.3963 3.7694 -1.6247 0.0717 0.0008 1.0084 x 10 ~° 7.0619 x 10 ~*
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