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Abstract The TLS fitting and estimation residuals will be upward with the increasing in the amount of ob-
served data in the process of TLS fitting and estimation. In order to curb the trend, the adaptive regression is intro-
duced to the TLS fitting and estimation. The appropriate regression model is used to analyze the residuals handled
by gray method. The results of residual analysis is combined to the results of TLS fitting and estimation to weaken
the impact of residuals. The experimental results confirm the feasibility of the method.
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(*C) (Pa) (mm) (C) (Pa) (mm)
1 1.2 3 -5 12 10.1 31 -9.3
210 40  -6.8 13 11.6 29 -9.3
3 85 35 -4 14 1226 58 -5.1
9 4.7 24  -54 18 21.6 44 -9.3
10 11.7 65  -7.7 19 23.1 56 -9.5
11 9.4 4  -8.1 20 21.9 51 -9.9
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Fig.1  Curve fitting
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Tab.2 Comparison of curve fitting error

—HEE GG MBS SRS
SSE  20.08 12.69 9.1 16. 62
RMSE 1.3 1.074 0.95 1.177

R3 ZFRBEEBIEXS L AT

Tab. 3  Comparison among the simulation values with
three models
/N T TLS k2= HI& N [A1H TLS
-2.01 1.985 0
i) 0.141 -0.162 —1.694
& -2.55 2. 466 1.31
* 0.682 —0.658 —0. 44
e 0.762 -0.529 2.237
-1.01 1. 185 0. 0025
(Xlel)/n  1.96 1.89 1.48
(X le/z,1*)/n 19.46%  19.08% 16. 8%
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Tab.4 Comparison among the estimation values with three

models
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(X ez P)/n 26.8% 26% 19.9%
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