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Abstract: The uncertainty of observation often affects the validity of parameter estimation, and the
effects of uncertainty can be reduced effectively by incorporating uncertainty into the adjustment model as
an observation error parameter. An adjustment criterion is proposed under the bound constrain of
uncertainty, in which the sum of squares of random error and uncertainty error should be minimized, and
provided an iteration algorithm to solve the adjustment model. With simulation examples, the estimation
results of uncertainty least-sguare method are compared with that of total least-square method. The results
show that the estimation results of uncertainty least-square method are better than that of total least-
square method to a certain extent and more applicable when uncertainty is greater.
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Tab.1 Observations without errors

ALY N 1 2 3 4 5 6 7 8 9 10 11 12

a 1 1 1 1.5 1.5 1.5 2 2 2 2.5 2.5 2.5

b 1 2 3 1 2 3 1 2 3 1 2 3

a, 0.3 —0.2 —0.7 0.7 0.2 —0.3 1.1 0.6 0.1 1.5 1 0.5

b, 3 4 5 4 5 6 5 6 7 6 7 8
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Tab.2 Observations with uncertainty

AR FR 1 2 3 4 5 6 7 8 9 10 11 12
a, 0.72 0.94 0.84 1.20 1.15 1.39 2.42 1.75 2.27 2.37 1.71 3.01
b, 1.01 1.50 3.31 0.81 2.21 4.08 0.73 1.87 2.94 1.37 1.81 2.85
a, 0.20 —0.18 —0.61 0.96 0.19 —0.23 1.18 0.73 0.11 1.74 1.06 0.19
b, 1.73 4.73 5.20 5.04 4.19 7.23 3.60 4.98 5.08 6.36 5.95 8.16
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Tab. 3 The relationship between ULS estimate results

and uncertainty

% B
0198 0396 099  1.98 396 9.90 19.8
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