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ABSTRACT

The tasks of experimental estimation and organization of monitoring the 
performances of GPS/EGNOS navigation service on the territory of Ukraine are 
being examined. Methodical and organizational problems of investigations, 
deployment of the monitoring subsystem, basic technologies, test equipment and 
software means that are planned to be used during the creation of the 
monitoring subsystem are determined. The preliminary structure of 
organizations–participants of the development is established. The first results of 
testing the GPS/EGNOS performances in Kharkov and Evpatoria by use of 
NovAtel equipment and PEGASUS 4 software are briefly described.
_________________________________________________________________________

In the present report there are used the   results which have been achieved during the 
current developments in 2004-2005 under the contracts, which have been  financed by 
the 

Ministry of Transportation and Communication of Ukraine 

National Space Agency of Ukraine (NSAU)
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1.Proposed stage-by-stage strategy of 
EGNOS/GALILEO 
navigation/positioning services 
implementation in Ukraine



STAGESSTAGES

1.  Carrying out experimental researches and development of the system of 
monitoring the quality of GPS/EGNOS navigation service (2006 – 2007) 
Conclusion of the Agreement with the European Community of  RIMS
EGNOS stations deployment on the territory of Ukraine (2006 – 2007) 
Organization of  staff training for support of functioning and development of 
the future Ukrainian GPS/EGNOS and GALILEO segment (2006 – 2007)

2.  Deployment of the elements of EGNOS ground infrastructure on the 
territory of Ukraine (2007 – 2008)

3.  Organization in Ukraine of information and consulting services centers for 
support of EGNOS users (2007-2008) 

4.  Updating the Ukrainian EGNOS segment for the purpose of its functioning 
by use of GALILEO signals (from 2008)



2. An experimental estimation of 
characteristics of GPS/EGNOS 
navigation services:

methodical and  organizational issues 

the first results summary of testing the 
GPS/EGNOS   performances in Kharkov and 
Evpatoria using NovAtel’s  equipment and 
PEGASUS v.4  software 



PROBLEM PROBLEM ISSUESISSUES

 How to estimate objectively EGNOS characteristics or the characteristics of 
GPS/GNSS other functional augmentations
How many RIMS EGNOS points it is necessary to deploy and where
Methodical service: how and what parameters to estimate
What kinds of measuring means are to be used  

WHAT(WHAT PARAMETERS) IS SUBJECTED TO INVESTIGATEWHAT(WHAT PARAMETERS) IS SUBJECTED TO INVESTIGATE

First there shall be carried out the truthful experimental estimation of
EGNOS signal and quality with the further analyses and recommendations on 
positioning the places of the best deployment of  RIMS EGNOS stations
 It is set the task of estimating the quality of not only GPS/EGNOS positioning 

(PVT) but also of estimating the quality of WADGPS-corrections separate 
components (ionospheric, ephemerides and “fast” wide area corrections)
In the process of analyses are also estimated horizontal and vertical Navigation 
System Errors by using high-precision positioning technologies, horizontal (HPL) 
and vertical (VPL) protection levels and their errors



PLANNED FOR USPLANNED FOR USINGING BASIC TECHNOLOGIES ANDBASIC TECHNOLOGIES AND MEANS OF MEANS OF 
GPS/EGNOSGPS/EGNOS CHARACTERISTICS EXPERIMENTAL ESTIMATIONCHARACTERISTICS EXPERIMENTAL ESTIMATION

using the observation data of the network of IGS/EPN permanent reference 
stations of Ukraine and the results of their processing in CODE IGS - satellite 
precision ephemerides, stations coordinates, current parameters of the troposphere 
and ionosphere models etc.

using conventional geodetic GPS-technologies and equipment 

using OmniSTAR/FUGRO high precision WAD/VRS/HP- technologies
using scientific and special software: 

- BERNESE 4.2 software complex (Main Astronomical Observatory  of 
National Academy of Sciences of Ukraine  (MAO NASU));
- specialized software complex “OCTAVA_PPA” of data preliminart
processing and analyses (development of MAO NASU); 
- commercial software complex GrafNav/GrafNet (Waypoint Consulting 
Inc.,  Canada);
- software complex "PEGASUS ver. 4“ and, perhaps, “BRUS” (by the 
agreement with the developer)



Preliminary results of GPS/EGNOS positioning accuracy estimatioPreliminary results of GPS/EGNOS positioning accuracy estimation in East n in East 
of Ukraine (November 2004 of Ukraine (November 2004 –– May 2005)May 2005)

Used Equipment and Software:

GPS/EGNOS station (NovAtel CPUPAK – OEM4 –L1/L2-W), Kharkov
GPS/EGNOS station (NovAtel MPC/CORS – OEM4 –L1/L2-W), Evpatoria
PEGASUS ver. 4 software

The results of positioning accuracy estimation

RESUME
1) Accuracy improvement: Horizontal  – 1,5 ÷ 1,9 times; Vertical   – 1,2 ÷ 6 times 
2) At present in East of Ukraine is achieved GPS/ESTB-EGNOS positioning accuracy at    

level: ∼ 2 м (95%) Horizontal;                ∼ 4 м (95%) Vertical 



3. Planning the development of 
research subsystem for autonomous 
quality monitoring of 
GPS/EGNOS/GALILEO navigation 
services in Ukraine



Subsystem of quality monitoring of Subsystem of quality monitoring of 
GPS/EGNOS navigation servicesGPS/EGNOS navigation services

Principles:
• maximum coverage of the territory of Ukraine
• continuity of functioning
• arrangement of monitoring stations in the regions with 

developed  infrastructure
• using the navigation equipment and software of the world 

leading producers
• using the information of the network of permanent reference 

GPS-stations of Ukraine

Functions:
• operative data gathering and processing 
• the formation of conclusions on quality of GPS/EGNOS 

navigation service



Experiments on quality estimationExperiments on quality estimation
of GPS/EGNOS of GPS/EGNOS navigation service

Tasks:
•• estimation of distribution of positioning accuracy on the territory of Ukraine using stationary 

stations of the monitoring system  and permanent reference GPS-stations of Ukraine
• navigation service quality estimation by use of a mobile laboratory
• verification of the troposphere models EGNOS- corrections recommended by SARPS  ICAO
Regions of experiments:
• the whole territory of Ukraine  – by use of stationary GPS/EGNOS stations 
• in the regions of the arrangement of monitoring stations– by use of mobile laboratory
The equipment (structure of the ground equipment):
• stations of quality  monitoring of GPS/EGNOS navigation service (NovAtel receivers) 
• permanent reference GPS-stations of Ukraine
• a mobile laboratory equipment with NovAtel receivers 
Gathering and processing of the results of experiments :
• data gathering of permanent reference GPS-stations of Ukraine and monitoring stations is carried 

out by use of Internet during twenty-four hours after the observation sessions
• gathering  the data registrated by the mobile laboratory by Internet 
• data processing is done in the center (centers) of processing



PProjectroject of Experimentsof Experiments
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