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Nowadays, Network Real-Time Kinematic (NRTK) positioning and Precise Point Positioning (PPP) 

are two major approaches for providing real-time precise positioning services. The cost-efficiency 

of its sparse global reference network and the recent development in the ambiguity resolution at a 

single station make PPP a promising service in future. Because providing precise atmospheric 

corrections with such a sparse network is rather difficult, ionosphere-free observations have to be 

used and tropospheric delays must be estimated in PPP. This results into a long period to get 

converged positions or fixed solutions, which limits PPP in real-time high-precision applications. 

Conversely, instantaneous ambiguity resolution is available in NRTK systems, but a dedicated 

dense reference network is requested. The bias representation based on double-difference re-

siduals and the communication between server and users preclude the possibility to provide a 

unique and homogeneous NRTK service for very large regions such as Europe. 

 

Assume that we have a PPP service with integer ambiguity resolution, a regional reference net-

work can then be processed in real-time with fixed satellite orbits and clocks, and the ambiguities 

can be resolved by making use of the uncalibrated phase delays of the system. With the fixed 

integer ambiguities, pre-fit residuals of the undifferenced observations at all frequencies can be 

derived from the reference stations and disseminated station-by-station to users. Then the users 

can select the most reliable set of reference stations automatically according to the distribution of 

the reference stations known in advance and its current position. After applying the interpolated 

corrections to the observations, PPP can be performed at the user side without requiring any 

other information. Furthermore, the corrections will recover the integer nature of ambiguities at 

any frequency for their instantaneous resolution. 

 

With this new approach, NRTK can be integrated into global PPP services in form of “augmenta-

tion of regional reference networks”, so that with an unique user equipment the standard PPP 

service is available globally and PPP with instantaneous ambiguity resolution is available for re-

gions with augmentation information. 

 

The EPOS-RT software and its application for global PPP service are introduced. Key issues such 

as PPP ambiguity resolution and data gap handling are discussed and their impacts on PPP re-

sults are demonstrated. The regional augmentation approach and the performance of PPP with 

instantaneous ambiguity resolution will be presented in details. 


