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ABSTRACT 

 
Ditskiy I.V. Development of methods and algorithms for  ambiguity 

resolution and  cycle slips repair  of carrier-phase measurements in tasks of high 
precision positioning  using signals of global navigation satellite systems – 
a Manuscript.  

Thesis for taking degree of candidate of technical sciences by speciality 
05.12.17 – Radio Engineering and Television Systems, Kharkov National University 
of Radio Electronics (KhNURE), 2014.  

This thesis solves the scientific and practical task on improving reliability 
ambiguity resolution and slips repair carrier-phase GNSS observations by improving 
the known and the development of new methods and algorithms for processing 
carrier-phase and code GNSS observations, including new methods of verification 
phase solutions, allowing for positioning cm / millimeter-level accuracy. 

The results of development and verification of methods and algorithms for 
carrier-phase observations continuity recover and carrier phase ambiguity resolution 
(CPAR) in the course of the joint processing of code and carrier-phase (and their 
linear combinations) observations of global navigation satellite systems (GNSS) are 
stated. Along this it is uses a special procedure for the joint LSM-estimation of the 
whole set of information (coordinates, clock divergence etc.) and non-informative 
parameters (cyclic carrier-phase slips, initial carrier-phase ambiguities).  
The estimation of cyclic carrier phase slips and the initial carrier phase ambiguities is 
carried out by direct enumeration in the preliminary determined search area. 

A new method of verification (validation) of correct fixing of the initial carrier-
phase ambiguities for different conditions of measuring is proposed and tested.  
The method implies using double-differences of observations and their linear 
combinations for carrying out carrier-phase ambiguity verification. The developed 
verification method is suitable for both single-frequency and dual-frequency  
static and kinematic measurements of different duration while processing in single 
base and network measuring modes and allows a high probability verification  
of correctness of the task of carrier-phase ambiguity resolution. Thus, there is no need 
for high accuracy knowledge of error models, the distribution law of errors. 

The validity of scientific results and conclusions is proved, first of all,  
by experimental testing of the stated basic scientific principles using a set of real 
GNSS observations sessions. 

The Keywords: global navigation satellite systems, cyclic carrier-phase slips 
repair, carrier-phase ambiguity resolution, differential mode, algorithm, accuracy, 
reliability, verification. 
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