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Fig. 1 Relationship Between Discriminate Function and Weight Scaling Factor of Example in §3.1
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Tab. 4 Influence to the Weight Scaling Factor Deter-
mined by Adding Different Noises to Example in §3.1
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2 2
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3 0.001 0.000 3 0.001 0.500 0.016
3 0.003 0.001 0.001 0.500 0.027
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0.03 1 0.971 0.999 0.500 0.805
0.003 1 0.997 0.999 0.500 0.905
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Tab.5 Results of the Affine Transformation of Example in §3.2 with 4 Common Points

iE S g, 3 ,/() @,/() A [|ax]|
@® 1.010 01 1.019 98 9.996 48 10. 999 08 1.000 0.043 12
©) 1.009 87 1.019 94 9.995 91 11.004 41 0.000 0.081 11
© 1.009 94 1.019 96 9.996 20 11.001 75 0.500 0.045 71
@ 1.009 97 1.019 97 9.996 31 11.000 72 0.692 0.038 64
@ — — — — — —

© 1.010 01 1.019 98 9.996 48 10.999 09 0.999 0.043 08
@ 1.009 94 1.019 96 9.996 20 11.001 75 0.500 0.045 71
® 1.009 96 1.019 96 9.996 27 11.001 09 0.624 0.040 42
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Tab. 6 Results of the Affine Transformation of Example in §3.2 with 36 Common Points

i % g, <, @,/() @,/() A [|ax]
O 1.009 98 1.020 03 10.000 32 11.000 41 1.000 0.019 61
@ 1.009 96 1.019 93 9.994 96 11.000 54 0.000 0.031 09
©) 1.009 97 1.019 97 9.997 63 11.000 47 0.500 0.018 71
@ 1.009 98 1.019 99 9.998 66 11.000 45 0.692 0.016 99
® 1.009 98 1.019 99 9.998 53 11.000 37 0.690 0.017 10
© 1.009 99 1.020 03 10.000 31 11.000 41 0.999 0.019 60
@ 1.009 97 1.019 97 9.997 63 11.000 47 0.500 0.018 71
® 1.009 98 1.019 99 9.998 16 11.000 46 0.603 0.017 51
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Fig. 2 Relationship Between Discriminate Function and Weight Scaling Factor to Example in §3.2
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Abstract: In regard to the joint adjustment problem with different types of dataset, the functional model of
each type of dataset is affected by random errors, which indicates the observation vector and coefficient ma-
trix are not error-free. In this paper, the weight total least squares (WTLS) method is applied to joint
adjustment model. An iterative WTLS method for joint adjustment model is derived, which uses the
weight scaling factor to adjust the contribution of each type of dataset. In view of the determination of the
weight scaling factor, more schemes are designed, which includes the minimum discrimination function
method. The results show that the prior unit weight variance method and the total least squares variance
component estimation (TLS-VCE) method have their limitations. When the prior information is inaccurate

or the variance components are not estimable while using the TLS-VCE method, the minimum discriminate
" "

function method with 2 |§1,| + Z |§2,| as its discriminate function can achieve the relative effective results.
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