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Abstract

A robust estimation method based on weighting with the information diffusion function value being
calculated by the standardized residuals of the observation vectors of least squares estimation is
proposed. Compared with the classical robust estimation methods based on mean shift model or va-
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riance expansion model, the new method estimates the actual distribution of the residual in advance
according to the standardized residual, so that the reliable weight matrix of the observed value con-
taining gross error information can be obtained without any iteration process. The experimental
results show that when gross errors are included in the observation vectors, the weights of the cor-
responding observations calculated by the information diffusion function are relatively smaller than
those of others; thus the effect of gross errors is weakened. Compared with IGG schemes and qua-
si-accurate detection method, the new method can still achieve better robust results.
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Table 1. Starting data

=& - x| o 77 BB KA 85 AU ST B BT IROTIR 14 1R B0 22 00 1 6 B/ h — el

= 1. BEHE
AL AR (m) MR 7
=¥ ORI
X Y
A 9684.28 43,836.82
B 10,649.55 31,996.50 11,879.60 2,743,938.4
C 19,063.66 37,818.86 10,232.16 344,056.3
D 17,814.63 12,168.60 955,329.1
A 10,156.11 2,164,906.5
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Figure 1. Schematic diagram of angle measuring control network
LM AR R EE

Table 2. Angle observation
F2. AERNE

BYRILEEY BYRILEEY ML E

s . il e . Al s .
1 1,261,424.1 7 220,243.0 13 463,856.4

2 233,946.9 8 1,300,314.2 14 663,454.7

3 300,546.7 9 275,359.3 15 664,608.2

4 1,172,246.2 10 655,500.8 16 295,835.5

5 312,650.0 11 670,249.4 17 1,200,831.1

6 311,022.6 12 470,211.4 18 295,255.4

Table 3. Parameter estimation results of each scheme
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E ¥ [-0.3514,1.7887,-0.9155,-0.5535]' 0.6558
UE X [-0.1198,1.9768,~1.1492,-0.6181]' 0.3590
EL! [-0.0935,2.3128,~1.0421,-0.5298]' 0.1654
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