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Abstract

Aiming at the situation that there is single gross error in the observation vector of the Errors-in- vari-

ables( EIV) model, we propose the robust total least-squares method. On the basis of the generalized maximum

likelihood estimation, we use the observation vector residual function which grows more slowly instead of observation

vector squared residuals items, and have deduced robust total least-squares estimation calculation formula with the

iteration method with variable weights. Finally, we apply the new method to the coordinate transformation parame-

ters determination, and verify the feasibilities of the new method.
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Tab.1 Coordinates under the WGS-84 system and local system ( unit; m)
P WGS-84 Aabr R AL bR = W7 F A bR
= X Y VA = X Y VA
1 -2802088.4182 5009 123.1569 2772386.5699 1 -2802191.3482 5009 064.7657 2772 381.176 8
2 -2810072.7309 5016 144.5721 2751960.5007 2 -2810175.6515 5016086.1120 2 751 955.053 1
3 -2820464.3942 5009 963.991 7 2752475.9211 3 -2820567.2272 5009 905.344 4 2752 470.385 8
4 -2817059.8351 5002512.9993 2769 304.628 8 4 -2817 162.653 8 5002 454.3520 2769 299.1106
5 —-2841060.2902 4982041.6183 2781470.1805 5 -2841162.8707 4981 982.504 1 2 781 464.448 9
#1 -2 802 070.418 2
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Tab.2 Comparison between the estimated parameters and accuracies calculated with different methods

AN 2 AR ZE LS
LS TLS LS P22 TLS

Xo/m -3.824 5779 -3.824 5779 -3.824 5779 -3.824 5779
Y,/m 7.351 878 4 7.351 879 0 7.351 880 5 7.351 880 5
Zy/m 3.864 378 3 3.864 380 5 3.864 380 9 3.864 380 9

) 1.000 000 6 1.000 000 6 1.000 027 9 1.000 004 6
£y/rad —-0.000 004 2 —-0.000 004 2 —-0.000 049 1 —-0.000 010 8
ey/rad 0.000 002 4 0.000 002 4 0.000 042 8 0.000 008 3
&,/ rad -0.000 019 3 -0.000 019 3 —-0.000 010 5 —-0.000 018 0
oy/rad 0.084 343 9 0.059 640 1 3.918 798 2 1.499 725 6
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Tab.3 Comparison between the coordinate differences after transformation by adding the gross error ( unit:m)

o TLS J7 ik brdi 22 Pi2E TLS J7 ik A bnisi e
AX AY AZ AX AY AZ
1 —-109.385 14 -0.411 40 -5.474 04 -7.362 12 -0.489 14 -0.780 95
2 25.495 33 8.258 44 -9.729 60 5. 840 47 2.204 10 -1.995 71
3 23.556 31 6. 089 49 -4.127 26 5.201 %4 1. 806 36 -1.008 97
4 30. 400 66 -1.609 47 0.970 90 6.269 36 —-0.505 92 0.257 89
5 29. 989 74 -12.025 83 18. 387 01 5.402 68 -2.965 23 3.543 67
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