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Spherical Target Positioning of Terrestrial 3D Laser Scanning Based
on Robust Weighted Total Least Squares Method

Yuan Bao Yue Dongjie Zhao Yuanyi Li Chengren
( Department of Surveying and Mapping Science and Engineering Hohai University)

Abstract The defects of spherical target positioning in the process of terrestrial 3D laser scanning with
least squares method are analyzed and a robust weighted total least squares method used for the position
of spherical target is put forward. Based on the total least squares method considering all the observa—
tional data errors eliminating outlier data points through some criterions and according to the method of
calculating three-dimensional coordinates of scanning points the weight analysis of data matrix is ana—
lyzed so the robust spherical target parameter values are obtained. Finally based on experimental data

the results among least squares method the total least squares method and the robust weighted total least
squares method are analyzed and compared the conclusions are obtained that the robust weighted total
least squares method can gain more accurate parameters values of the spherical target and the robust is

good.
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LS 1982. 483209 1971.729566 510.712943 0.030681 0.01647

1 TLS 1982. 483411 1971.729002 510.712106 0.030484 0.00828

RWTLS 1982. 483420 1971.729027 510.712138 0.030395 0.00623

LS 1937.203981 1969. 537402 510.389227 0.050921 0.01374

2 TLS 1937.203972 1969. 537439 510.389244 0.050775 0.00794

RWTLS 1937.203896 1969. 537468 510. 389269 0.050493 0.00601

LS 1949.578215 1970. 741954 510. 625045 0.070928 0.01808

3 TLS 1949. 578270 1970. 741965 510. 625039 0.070753 0.00874

RWTLS 1949. 578239 1970.741922 510. 625064 0.070187 0.00338
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