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Abstract: The weighted total least-squares (WTLS)
adjustment is a rigorous method for estimating parameters
in the errors-in-variables (EIV) model. However, the
WTLS are not proper for larger data problem in terms of
computational efficiency. Aimed at the structural
characteristics of the design matrix in the EIV model, a
partially weighted total least-squares (PWTLS) algorithm
is proposed based on weighted least-squares (WLS)

adjustment by weighting the random column of the design
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matrix. The PWTLS can obtain an exact solution of the
EIV model without applying Lagrange multipliers in a
straightforward manner. In addition, the PWTLS reduces
the dimensions of the cofactor matrix and does not
estimate the random error of the design matrix, as this
would greatly improve the computational efficiency.
Finally, real and simulated examples are used to
demonstrate the accuracy and computational performance
The results show that the

PWTLS can obtain the same accuracy as the existing

of the proposed algorithms .

seven improved algorithms, but the computational

efficiency is significantly improved .
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Tab.1 Coordinate observations and weights

i z; | Vi W,
1 0 1 000.0 5.9 1.0
2 0.9 1 000.0 5.4 1.8
3 1.8 500.0 4.4 4.0
4 2.6 800. 0 4.6 8.0
5 3.3 200.0 3.5 20.0
6 4.4 80.0 3.7 20.0
7 5.2 60.0 2.8 70.0
8 6.1 20.0 2.8 70.0
9 6.5 1.8 2.4 100. 0

10 7.4 1.0 1.5 500. 0
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Tab. 2 Estimated parameters and standard deviations obtained using eight algorithms

(RS ZHa 80 hiR% o LR
PWTLS 5.479 910 224 033 —0.4805 334 074 462 1.217 91 8
k[ 11] 5.479 910 224 033 —0.4805 334 074 462 1.21791 8
k[ 17] 5.479 910 224 033 —0.4805 334 074 462 1.217 91 8
ik 16] 5.479 910 22 4032 —0. 4805 334 074 461 1.217 91 7
k[ 20] 5.479 910 224 032 —0.4805 334 074 462 1.217 91 5
SCHk[15] 5.479 910 224 032 —0. 4805 334 074 461 1.21791 7
k[ 10] 5.479 910 224 030 —0.4805 334 074 456 1.217 91 13
k[ 22] 5.479 910 226 342 —0. 4805 334 079 855 1.217 91 454
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Tab. 3 Results of parameter estimation and details of the time consumed for different algorithms

Bk 6;/mm 6,/mm 6,/10°° 5,/10°° SR AR IR JFERT/s
PWTLS 6. 600 843 647 7 6.769 967 561 0 7.825463 890 4 8.310172 114 1 3.63 7.61
SCHk[11] 6. 600 843 647 7 6.769 967 561 0 7.825 463 890 4 8.310172 114 1 3.63 19. 86
SCik[17] 6. 600 857 165 2 6.769 954 304 2 7.825463 1376 8.310 192 209 9 3.19 20. 71
SCRk[16] 6.600 8354215 6.769 953 801 2 7.825473 5589 8.310 158 454 4 3.08 22.97
SCRk[20] 6.600 843 647 6 6.769 967 560 9 7.825 463 889 6 8.310172 114 3 3.01 24.14
SCRk[15] 6.600 843 647 1 6.769 967 560 9 7.825463 888 3 8.310172 114 5 3.08 38.95
SCHk[10] 6.600 827 049 8 6.769 950 721 3 7.825406 436 6 8.310176 011 5 3.73 39. 28
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Fig.1 Computational efficiency of seven algorithms
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