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Fig. 1 Deviation Sequence Comparison of Resistance

Values (Slope a ) Between Schemes 3 and 4
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Fig. 2 Deviation Sequence Comparison of Resistance

Values (Intercept b ) Between Schemes 3 and 4
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Tab. 1 Statistical Results of Each Scheme When

There Exists One Gross Error

. RMSE RMSE max max
WS
Ca) Cb) Clal) Clol)
1 0. 009 6 0.104 0 0.008 1 0.512 1
2 0.022 8 0.2139 0.155 8 1.444 7
3 0.010 1 0.1111 0.073 3 0.635 2
4 0.009 8 0.107 2 0.072 4 0.629 9
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Tab. 2 Statistical Results of Each Scheme When

There Exists Two Gross Errors

RMSE RMSE max max
VES
(a) Cb) (lal) Clol)
1 0.008 8 0.123 2 0.031 2 0.480 5
2 0.029 9 0.426 0 0.183 7 2.819 0
3 0.013 4 0.292 7 0.105 1 2.819 0
4 0.010 5 0.128 6 0.054 8 1.342 5
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Tab. 3 Statistical Results of Each Scheme When

There Exists Three Gross Errors

. RMSE RMSE max max
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Ca) b)) (lald Clbl)
1 0.008 9 0.118 3 0.027 8 0.349 7
2 0.037 9 0.428 4 0.210 4 2.749 9
3 0.021 1 0.309 8 0.197 6 2.729 5
4 0.014 2 0.161 4 0.064 9 0.796 2
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Fig.3 Fitting Results (Slope a ) Comparison

Between Schemes 3 and 4
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Robust Weight Total Least Squares Algorithm of Correlated Observation
Based on Median Parameter Method
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Abstract: In the robust weighted total least squares(RWTLS) algorithm, its robustness of the robust
model is highly related to the initial values. If the least squares or total least squares estimates is used
as the initial value, it will be affected by gross error, and certainly impacted the robust characteristics
of RWTLS estimates. Considering the correlation between the observed vector and the coefficient ma-
trix, we first deduce the weighted least-squares solution of Partial-EIV model, and a new RWTLS al-
gorithm of correlated observation is proposed to solve the initial values of robust iterations by using
the median parameter method. Then the median parameter method is used to determine the initial va-
lue, and on this basis we propose a new robust estimated method, which is based on the standardized
residual error and considered the influence of gross error both on observation and structure spaces.
The experiment results show that the proposed estimated method has a good performance to resist
gross error, and the presented solution is more accurate than the traditional method for line fitting,
and with the increase of the number of gross errors, the stability of the algorithm is superior to the
traditional method.

Key words: robust weighted total least squares; median parameter method; partial errors-in-variables

model; correlated observation; standardized residual error
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