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The key to high-precision GNSS (Global Navigation Satellite System) positioning is carrier phase 

ambiguity resolution. The reason is that the GNSS carrier phase observations have a precision of 

several millimeters, in contrast to the code measurements which can only be observed with decime-

ter-level accuracies. The problem with the carrier phase observations is that they are ambiguous by 

an unknown integer number of cycles. These so-called integer ambiguities need to be resolved to 

allow for precise ranging from satellite to receiver, where it should be noted that one cycle is ap-

proximately 20 centimeters while the satellite-receiver range is around 20,000 kilometers. Integer 

ambiguity resolution is a non-trivial problem, and has received a lot of attention in the past two dec-

ades. With the availability of efficient and reliable techniques, the door was opened to a large num-

ber of GNSS applications. 

 

This presentation reviews the state-of-the-art in carrier phase integer ambiguity resolution. Differ-

ent approaches will be shown, but the focus will be on integer least-squares estimation, which is 

known to be optimal. In the second part of the presentation, it will be shown what can be achieved 

in terms of performance for different applications. Next, a specific category of applications will be 

addressed, namely those applications where two or more antennas are mounted on the same plat-

form. In those cases, the relative positions of the antennas is known, and this information can be 

exploited by posing baseline length or geometry constraints on the model to be solved. It will be 

shown that exploiting this information allows for a dramatic improvement in ambiguity resolution 

performance. The presentation will then be concluded with an overview of open issues in the field of 

carrier phase ambiguity resolution. 

 


