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Abstract: According to the inaccuracy existed in weight-determination when original and object coordinates’ acquisi-
tion methods are different with WTLS, Helmert Variance Estimation Method is employed to determine two kinds of
coordinates’ weight. And then, the specific formula of Helmert Variance Estimation Method which is suitable for 3D
coordinate transformation is deduced. The numerical test proved that more reasonable and more precision results can be
obtained with our method.
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Table 1. Common coordinates of WGS84 system and local system (unit: m)

= 1. WGS84, TR RR T AHRMAIRERM: m)

= X84 Y84 z84 X Hu 757 Y Hi 77 Z 5
1 4157870.237 664818.678 4775416.524 4157222.543 664789.307 4774952.099
2 4149691.049 688865.785 4779096.588 4149043.336 688836.443 4778632.188
3 4173451.354 690369.375 4758594.075 4172803.511 690340.078 4758129.701
4 4177796.064 643026.700 4761228.899 4177148.376 642997.635 4760764.800
5 4137659.549 671837.337 4791592.531 4137012.190 671808.029 4791128.215
6 4146940.228 666982.151 4784324.099 4146292.729 666952.887 4783859.856
7 4139407.506 702700.227 4786016.645 4138759.902 702670.738 4785552.196
Table 2. Comparison among the parameters calculated and accuracies with point 1, 5 and 7
#2.3ME(L 54 7 SR)NEMSERESBEBEIIL
T/m T,/m T,/m ex!" eyl" ezl" u
ZHA 641.910 68.182 416.543 —1.000 0.889 0.982 1.000
WTLS

Rz +0.022 +0.019 +0.014 +0.031 +0.024 +0.015 +5.8x 107

ZHA 642.011 68.265 416.521 —0.998 0.891 0.993 1.000
HWT-LS

iRz +0.020 +0.019 +0.011 +0.030 +0.019 +0.012 +55x 1078
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Table 3. Comparison among the parameters calculated and accuracies with point 1, 3,5, 6 and 7

= 3.5 ME(Ls 3\ 5\ 6y 7T SR)NFERGERBESHBIEE XL

Ty/m Ty/m T,/m ex/" eyl" ezl" u
SHH 641.931 68.382 416.233 -1.011 0.897 0.978 1.000
WTLS
iR ZE +0.021 +0.017 +0.013 +0.028 +0.023 +0.013 452 x 108
SHH 642.008 68.272 416.321 -1.003 0.891 0.988 1.000
HWT-LS
R +0.018 +0.016 +0.011 +0.028 +0.020 +0.012 49 x 108
Table 4. Comparison among the parameters calculated and accuracies with all the points
F 4. 7T RRERSERBES B R EE T
T/m T,/m T,/m ex/" evl” &2l" u
ZHUE 641.933 68.382 416.231 -1.011 0.897 0.977 1.000
WTLS
R +0.021 +0.016 +0.013 +0.027 +0.023 +0.011 +5.0x 1078
ZHE 642.001 68.275 416.311 —1.007 0.894 0.981 1.000
HWT-LS
iR +0.017 +0.014 +0.010 +0.026 +0.019 +0.010 +4.9 %107

Table 5. Ratio of variance of unit weight between original coordinates and object coordinates after three times iterations

5. RIS BRI EMESRERME

WTLS HWTLS
ESAW/ 6 oy, (mm) o, (mm) 0, 0y oy (mm) oy, (mm) 0410y,
1 213 2.00 1:0.94 2.13 2.00 1:0.94
2 213 2.00 1:0.94 2.14 2.08 1:0.97
3 213 2.00 1:0.94 2.16 213 1:0.99
“H 1105.
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