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Abstract: The key task of GNSS data analysis is the estimation of unknowns, which represents parameters of the
satellites, stations and the space environment through which microwave propagates. However, not all parameters
needs to be estimated as there exits strong correlations among them. In the application of the precise point
positioning (PPP) using multi GNSS observations, the inter system bias (ISB) and inter frequency bias (IFB) are
normally treated as unknowns. Theoretically, the ISB and IFB parameters are station/satellite pair dependant and
should be estimated epoch-wisely. To improve the efficiency of parameter estimation, traditional multi GNSS PPP
model defines the ISB parameters as station/frequency pair dependant and estimate them as daily constant. This
paper aims to further simplify the modeling of multi GNSS PPP. We theoretically prove that ISB parameter is not
correlated with coordinate parameters and it can be assimilated into clock and ambiguity parameters. We develop a
simplified model, where ISB parameter does not need to be estimated and observations from different GNSS
systems are treated in a unique way. To verify the new model, we process 1 week GPS/GLONASS data from a

global network of 11 stations. Results demonstrate the equivalent performance of the new and traditional models.
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Figure 1. Correlation coefficient between coordinate parameters
and ISB parameter
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Table 1. The correlation coefficients between parameters
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Table 2. Elements of the scaled sensitivity matrix between ISB
and other parameters
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Figure 2. Coordinate differences between PPP estimation and
IGS daily solution for all stations
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Figure 3. Coordinates differences between traditional and new
GPS/GLONASS Multi PPP models
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Figure 4. ZTD differences among different scenarios
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