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APPLICATION OF ROBUSTHELMERT VARIANCE COMPONENT
ESTIMATION TO POSITION IN COMBINATION OF GPS AND BDS
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Abstract Helmert variance component estimation( VCE ) can adjust the ratio of GPS and BDS observations a-
daptively. However, in case of the fact that observations is contaminated by the gross error, this model will distort
the positioning result. Robust Helmert VCE, based on the IGG model I was presented to use in the pseudorange
single point position and phase relative position. The results of experiments show that the robust Helmert VCE can
restrain the influence of gross errors and adjust the ratio of mixed observations reasonably, and improve the positio-
ning accuracy and reliability.
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Tab.1 Comparison of results of pseudorange single point
position with different stochastic models ( unit:m)
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AT 35.304 29.289 73.195 2.790 2.796 3.852
A2 32.832 20.929 47.663 5.383  4.155  6.543
iR 3 8.651 11.372 20.822 1.066 1.236 2.708
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Fig.3  Compareation of real errors for different models in

combined GPS and BDS pseudorange position
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Fig.4  Compareation of real errors for different models in

combined GPS and BDS pseudorange position
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Tab.2 The real errors of observation epochs added gross error using different stochastic models ( unit: mm)

. A 1 AT 2 Y 3
iy
DE DN DU DE DN DU DE DN DU
1 8.70 -6.60 -4.10 5.20 -2.20 -1.40 1.70 -3.90 -2.80
2 10.70 -4.30 -6.20 3.00 0. 60 -4.70 2.00 -0.10 -3.20
3 11.50 -8.70  -29.40 -2.40 -0.20 0.60 -3.90 -2.00 -1.20
4 15.70 -6.20 -19.30 3.70 -1.40 -2.20 1.60 -0.70 2.10
5 10. 80 -8.70  —11.40 2.20 -3.50 1.50  -0.10 -1.10 -0.70
6 10. 10 -10.40 -1.30 3.50 -1.40 -5.60 0. 60 -1.60 -5.40
7 9.30 -5.40 -6.00 1.20 -1.30 -4.20 0. 60 -1.60 -5.40
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