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Table 1 Results of model parameter X
True 0122 2] o al22] Method
value LS RLS TLS RTLS 7=0.1 n=0.2 n=0.3 s work
1.0000 13944 12164  3.2995 1.1659 1.1787 1.1794 1.1807 1.1651
1.0000 01223 03722  -2.7962  0.3995 0.3954 0.3949 0.3943 0.4000
1.0000 07791  0.8282  0.0617  0.7872 0.8006 0.8019 0.8032 0.7866
1.0000 02628 05976  —3.5781  0.6057 0.6096 0.6098 0.6099 0.6059
1.0000 1.4414 13160  2.8991 1.3002 1.3029 1.3032 13036 1.2999
1 - 0.2909 - 0.3080 - - - 0.3080
Iteration - - 57 3 4 4 4 5
|a%] 13088  0.8558 67190  0.8290 0.8253 0.8257 0.8262 0.8234
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True LS RLS TLS RTLS  7=0.001"3  y=00052  j—ooien ~ Method
value in this work
0 0.0665 0.0602 0.0624 0.0597 0.0582 0.0584 0.0586 0.0585
0.0161 00297  —0.0155  0.0290 0.0273 0.0275 0.0278 0.0290
0 93905  0.0032  —19.9749  0.0044 0.0062 0.0059 0.0054 0.0041
7 70017 7.0581 6.9222 7.0575 7.0557 7.0560 7.0562 7.0560
10 146674  10.0021  19.8642  10.0005 9.9981 9.9985 9.9991 10.0000
-5 ~5.0168 —49563  -5.1739  —4.9589 —4.9642 ~4.9634 ~4.9626 —4.9640
" - 1.0340 - 1.5431 - - - 1.5431
Iterations - - 8 5 3 3 3 2
"AX" 10.4867  0.0990 222787  0.0970 0.0925 0.0932 0.0938 0.0932
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Fig. 1 L curve (Example 1)

2 L HhZ(EHl 2)
Fig.2 L curve (Example 2)
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Iterative and regularized algorithm to
ill-posed total least squares

SUN Tong-he"2, LUO Zhi-cai"*, YAO Chao-long', YUAN Jia-kuan'
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2. Mining and Coal Institute, Inner Mongolia University of Science and Technology, Baotou 014010, China;

3. Key Laboratory of Geospace Environment and Geodesy, Ministry of Education,
Wuhan University, Wuhan 430079, China)

Abstract: When the design matrix of errors-in-variables (EIV) model was ill-conditioned, the ordinary total least squares

(TLS) solution was unstable. In order to weaken the ill-conditioning, an Euclid norm constraint of the solution was added

to the TLS minimization rule. Then, the Lagrange objective function was formed and the regularized total least squares

(RTLS) solution was deduced. Afterwards, the RTLS was transformed to a problem of looking for a matrix’s eigenvector.

An iterative program was designed to approximate the solution. The L-curve method was used to choose the

regularization factor to determine the positive constant, which can avoid the subjective decision. The simulations show

the efficiency and feasibility of the algorithm.

Key words: EIV model; ill-posed problem; regularized total least squares; L-curve method; positive constant
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