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Adjustment of 3-D laser tracking network based on barycenter datum
LIU Shuo', LIU Guangbo®, LIU Shangguo'
(1.College of Geodesy and Geomatics, Shandong University of Science & Technology, Qingdao, Shandong 266590, China;
2. General Technology Group Engineering Design Co. Ltd, Jinan, Shandong 250031, China)

Abstract: In order to solve the problem caused by insufficient initial data in the adjustment of laser tracking three-
dimensional edge measuring network, the constraint condition of barycenter datum is introduced to solve the parameters.
Taking Leica AT 930 laser tracker as an example, a high-precision three-dimensional edge measuring network is constructed
in the test site, and the approximate coordinates of each measuring station are obtained by using the common point
transformation model. Then, by using barycenter datum theory and introducing additional constraint matrix, the problem of
rank deficient free network adjustment is solved. The experimental results show that the average precision of measuring
station and control point is better than 0. 1 mm in the range of 10 m, and the deviation between back calculation distance
and distance measurement value can be controlled within 10 pm after adjustment. The influence of the angle measurement
error of the laser tracker on the point accuracy is effectively eliminated.
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Fig. 2 Schematic diagram of edge measuring control network and experiment scene
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Tab. 1 Initial coordinate values of survey stations and global control points mm
W32k A5 ESSET I
SR MY
X Y A X Y A

St 0 0 0 P, —167.642 1 544.043 —1195.034
St —1027.998 —2 269.172 —1.819 P, —1 696.745 2 943.897 —1199.923
Sty —2 584.607 —2917.971 —4.195 P —4 225.090 2 066.377 —534.751
Sty —3107.824 —5834.171 —22.458 P, —4 855.340 —377.697 —1197.126
Sts —5 760.281 —6 030.769 —6.612 Ps —3 618.568 —2 128.668 —1194.215
St —6 690.315 —8 052.417 —10.178 P —1 203.037 —5 656.487 —296.045
St —8 619.308 —2 164.980 —7.842 Py 315.045 —3 748.566 —291.178
Sts —10 018.157 —470.529 —10.603

Stq —5421.631 3 784.329 —8.297

St —3683.941 5 409.010 0.645
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Fig. 3 Solution interface of adjustment model
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Fig. 4 Flow chart of the adjustment algorithm
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Tab. 2 Coordinate adjustment results of survey station mm
i W3l 13 = 4 Ak bR 0 by R3S G P2
X Y 7 ma my - e mp
St —0.005 —0.010 —0.016 0.010 0.005 0.011 0.050 0.051
St;  —1028.003 —2 269.178 —1.882 0.011 0.007 0.013 0.045 0.046
Sty —2 584.607 —2917.970 —4.232 0.005 0.004 0.006 0.056 0.056
St, —3107.829 —5 834.167 —22.482 0.014 0.010 0.017 0.048 0.051
St 5 —5760.278 —6 030.755 —6.563 0.005 0.009 0.010 0.059 0.060
St —6 690.309 —8 052.426 —10.245 0.008 0.013 0.015 0.076 0.078
St; —8619.299 —2 164.981 —7.798 0.012 0.009 0.015 0.039 0.042
Sts —10 018.157 —470.526 —10.588 0.013 0.013 0.018 0.076 0.079
Sty —5421.633 3 784.320 —8.274 0.014 0.012 0.018 0.052 0.055
St1o —3 683.950 5 409.022 0.586 0.013 0.012 0.018 0.051 0.054
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Tab. 3 Coordinate adjustment results of control points mm
s A2 R R 8 = A 2 G Ry A R
X Y 7 ma my o e mp
P, —167.629 1544.053 —1195.028 0.008 0.007 0.011 0.049 0.050
P —1 696.746 2 943.903 —1199.905 0.010 0.010 0.014 0.033 0.036
P —4 225.088 2 066.398 —534.713 0.007 0.006 0.009 0.044 0.045
P, —4 855.348 —377.705 —1197.151 0.012 0.009 0.015 0.031 0.035
P —3618.581 —2128.664 —1194.246 0.007 0.006 0.009 0.051 0.052
P —1 203.033 —5 656.499 —296.019 0.013 0.011 0.017 0.138 0.139
P, 315.056 —3 748.586 —291.075 0.014 0.013 0.019 0.159 0.160
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