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The evolution of Galileo and the development of tightly coupled Galileo/ INS receivers will 

enable precise point positioning and attitude determination with faster convergence of the 

ambiguities. However, GPS-based measurement models need to be verified and new 

methods have to be developed to benefit from the new capabilities of Galileo.  

This talk focuses on three aspects: 

We start with satellite bias estimation for precise point positioning with geodetic networks. 

A partial ambiguity resolution is considered to fasten ambiguity resolution. An optimized 

partial fixing includes two search processes: one for determining the subset of ambiguities 

and one for finding the integer ambiguities itself. So far, the two search processes were 

optimized sequentially, i.e. the subset was selected using bootstrapped success rate without 

considering real measurements and the subsequent ambiguity fixing was performed by a 

tree search. We propose a combined optimization of both subset and ambiguity fixing. This 

requires in principle an integer least-squares estimation (and thereby a tree search) for each 

subset. We substantially reduce this computational burden by considering the overlapping of 

subsets and correspondingly adapt the tree search.  

The second part of this talk focuses on the tight GPS/INS coupling for attitude determination. 

A MAP estimation of baseline and ambiguities is considered, which integrates baseline a 

priori information from accelerometers and gyroscopes into the tree search. This 

substantially reduces the search intervals and thereby improves ambiguity resolution. 

Finally, the last part focuses on ambiguity resolution and RTK/ PPP with real Galileo 

measurements. We observed a code noise of only 2 cm for the Galileo E5 signal. This 

enabled us to perform single-epoch E1-E5 widelane ambiguity resolution with ratio test 

values between 20 and 200, which are one to two orders of magnitude higher than currently 

feasible for GPS. For long-range RTK with a 40 km baseline, we use an E1-E5 code carrier 

combination with a wavelength of 3.285 m for instantaneous ambiguity resolution. 
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