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Tab.1 Observations Correctionsof Different Methods/m °
. SVD | [A;B]—
CLS .
[A;b] || ; =min , ;
D001 X 0.021 5 —0.0214 —0.0429
b
(BJ54) % —0.018 3 0.0183  0.0367 .
’ ’ H [A;B]_EA;I’] H 2
D002 X —0.082 4 0.082 4 0.164 8 .
- ) ; =min ,
(BJ54) Y 0.0379  —0.0379 —0.0759
[10]
D003 X 0.061 0 —0.0610 —0.1219 ’ °
(BJ54) Y —0.019 6 0.019 6 0.039 2 ’
D001 X —0.021 4 0.021 4 0 , SVD ,
(XA80) Y 0.018 3 —0.018 3 0 TLS
D002 X 0.082 4 —0.082 4 0 SVD CLS
(XA80) Y —0.037 9 0.037 9 0 B
D003 X —0.0610 0.061 0 0
(XA80) Y 0.0196 —0.0196 0 ’ °
2 SVD N CLS
Tab. 2 Parameter Values of Different Methods
CLS SVD
Mcos a 1. 000 002 624 1. 000 002 624 1. 000 001 056 1. 000 002 624
Msin a —0.000 008 838 —0.000 008 838 —0.000 008 67 —0.000 008 838
disX 39. 865 0 39. 865 0 45.323 0 39. 865 1
disY 10.623 8 10.623 8 12.078 10.623 8
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Tab. 3 Observations Corrections of Different Methods/m
SVD CLS
h t S h t S h t S
1 0.091 3 —0.0208 —0.1631 0.091 3 —0.0208 —0.1631 0.091 2 —0.0208 —0.1631
2 —0. 155 0.035 3 0.277 2 —0.1550 0.035 3 0.277 2 —0.155 0.035 3 0.277 2
3 0.016 9 —0.0038 —0.0302 0.016 9 —0.0039 —0.0302 0.016 9 —0.0038 —0.0302
4 0.0317 —0.0072 —0.0566 0.0317 —0.0072 —0.0566 0.0317 —0.0072 —0.0566
5 —0.069 7 0.015 9 0.124 7 —0.069 7 0.015 9 0.124 7 —0.069 7 0.015 9 0.124 7
6 0.162 1 —0.036 9 —0.2898 0.162 1 —0.036 9 —0.2898 0.162 1 —0.036 9 —0.2898
7 0.032 5 —0.0074 —0.058 0.032 5 —0.0074 —0.0580 0.032 5 —0.0074 —0.058
8 —0.164 1 0.037 4 0.2933 —0.164 1 0.037 4 0.2933 —0.164 1 0.037 4 0.293 3
9 0.011 —0.0025 —0.0197 0.0111 —0.0025 —0.0198 0.0111 —0.0025 —0.0198
10 0.038 7 —0.008 8 —0.069 2 0.038 7 —0.008 8 —0.069 2 0.038 7 —0.008 8 —0.069 2
11 0.090 2 —0.0206 —0.161 3 0.090 2 —0.0206 —0.161 2 0.090 2 —0.0206 —0.161 2
12 0.087 4 —0.0199 —0.156 2 0.087 4 —0.0199 —0.156 2 0.087 4 —0.0199 —0.156 2
13 —0.115 2 0.026 3 0.2059 —0.1151 0.026 3 0.2059 —0.1151 0.026 2 0.205 8
14 0.032 8 —0.0075 —0.058 6 0.032 8 —0.0075 —0.0587 0.032 8 —0.0075 —0.0587
15 —0.127 7 0.029 1 0.2282 —0.1277 0.029 1 0.2282 —0.1277 0.029 1 0.228 2
16 0.0359 —0.008 2 —0.064 2 0.0359 —0.008 2 —0.064 2 0.035 9 —0.008 2 —0.064 2
4 /m
Tab.4 Parameter Values of Different Methods/m
SVD CLS LS
b 0.559 4 0.559 4 0.559 4 0.559 3
¢ —0.127 5 —0.127 5 —0.127 5 —0.127 4
5
Tab.5 Comparison of Results from Different Methods
WTLS WTLS CLS
A —0.480 533 —0.480 533 477 684 —0.480 533 436 728 —0.480 533 41 —0.546 367 25
B 5.479 910 5.479 910 799 886 4 5.479 910 587 109 7 5.479 910 26 5.775 073 43

6
Tab. 6 Comparison Between the Proposed Algorithm and

Classical Total Least Square

CLS
A 0.001 5 0.000 3
B 0.039 0 0.013 3
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A New Combined LS Method Considering Random Errors of Design Matrix

YAO Yibin' KONG Jian'?
1 School of Geodesy and Geomatics, Wuhan University ,» 129 Luoyu Road.,Wuhan 430079, China
2 School of Earth Science,Ohio State University, Columbus, OH 43210, USA

Abstract: A new combined LS(CLS) method is proposed which considers the random error in a design
matrix after a brief introduction of TLS and its iteration algorithm and the SVD algorithm. The new
algorithm can be applied for TLS parameter estimation, so that TLS can be integrated with classical
LS in theory. By proposing rigorous accuracy assessment formulas for TLS under the new algorithm,
this paper solves the bottleneck problem which restricts the application of TLS, and then shows the
feasibility and correctness of the new method through examples. The research results are meaningful
not only for TLS theory, but also for the whole data processing theory.
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