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Extended total least squares problems for
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Abstract: The method of converting linear Gauss-Markov (GM) model to linear errors-in-variables (EIV) model was
given, an ordinary total least squares (TLS) adjustment algorithm were introduced as an alternative method for converted
EIV model. Extended TLS methods of weight TLS, mixed ordinary LS and TLS, constrained TLS estimators with
computational schemes were introduced as well. A typical geodetic control network adjustment and a curve fitting data
experiments are given to compare the adjustment results in accuracy and computation efficiency by TLS and traditional
LS methods. The data experiments and theoretic analysis indicate that WTLS method is an optimal estimator for EIV
model, reasonable TLS algorithms should be selected according to the function model and associated stochastic model in
practical application.
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Table 1 Weighted matrix structure and its corresponding TLS problems
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Fig. 1 A typical geodetic control network
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Table 2 Observed data

Viks) S DI Viks) S DI Viks] F PO
1 106° 50" 42" 4 28°26'12" 7 33°40'50"
2 30°52'47" 5 127°48'59" 8 125°20'38"
3 42°16'40" 6 23°45'11" 9 20°58'25"

x3 PE4GR
Table 3 Results estimated by LS, TLS and WTLS

HIE(9 999, 9 999)

HIHE(10 003, 10 005)

(ERIWARF
BRI X/m Y/m BRI X/m Y/m
LS 24 9999.896 6 10 000.054 0 27 9999.896 7 10 000.053 7
TLS 24 9 999.896 6 10 000.054 0 17 9 999.896 2 10 000.054 5
WTLS 24 9 999.896 6 10 000.054 0 22 9999.896 5 10 000.053 9
% 4 LS. TLS. OLS-TLS Fl WTLS J5 ik S4uy Jr sz
B REFERENCES

Table 4 Roots of mean square estimated by LS, TLS,
OLS-TLS and WTLS

P SN TR %
a b c
LS +0.018 0 +0.142 6 +0.187 5
TLS +0.018 4 +0.149 4 +0.222 6
OLS-TLS +0.017 8 +0.1419 +0.2103
WTLS +0.013 9 +0.107 0 +0.140 9
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