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Abstract 

The information systems of Automatic Vehicle Location solve the task of controlling and guiding transport means. Employing modern 
telecommunication technologies along with satellite navigation systems (SNS) facilitates and improves controlling of the mobile objects 
(MO). Modelling of the work and analysis of these systems’ efficiency indicators sufficiently reduces the periods and costs of their testing 
and introducing in a particular region. 
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1 Introduction 

Active development of transport systems all over the world 
and a great increase of the variety of the provided services 
have led to the formation of an applied complex area of 
transport-dispatch information technologies, which basics 
are the following: 

• satellite navigation systems that measure the main 
navigation parameters of the MO (coordinates, speed 
and direction of movement); 

• modern telecommunication systems that transmit the 
necessary information to the dispatch centre and 
other traffic participants; 

• cartographic and special software solving the 
problem of accumulation, conversion, storage and 
submission of information on board the mobile 
object and dispatch centre; 

• on board sensors of information and information 
mapping equipment. 

The main indicators of the efficiency of the mobile objects 
surveillance systems are characteristics of accuracy and 
reliability (integrity, availability and continuity of service). 
The increased requirements to these systems’ characteristics 
are achieved by means of employing, particularly, the 
technologies of global satellite navigation systems.  

2 General 

The navigation task to be solved in the user’s equipment (UE) 
SNS, in its simplest case, lies in defining space – time 
coordinates P(t) = │x; y; z; W│T. At the stage of primary 

procession, they perform those measurements of navigation 
parameters (distance - D, speed of distance change - D , etc.), 
which are functionally connected with the state vector P(t) of 
MO. At the stage of secondary procession, the received 
parameters are subjected to transformation based on navigation 
algorithms with the purpose of calculating vector P(t). 

The main sources of these measurements’ errors are 
connected with adopted in GPS and GLONASS distance 
estimated method. The expression of the measured distance 
to the i-satellite Di in this case will look as follows: 

Di = D0i + δDNS + δDRL + δDUE, 
where D0i – true value of the distance to the i-satellite; δDNS 
– errors introduced in navigation satellites (NS) and control 
measuring set (CMS); δDRL – errors introduced in the radio 
line “NS - user"; δDUE – errors introduced by UE SNS.  

Besides accuracy properties of SRNS we should also 
regard reliability indicators of NTD as the indicators of 
efficiency of SRNS functioning.   

The problem of integrity control and development of 
algorithms and methods of detecting the failures are of great 
practical interest. The analysis of SNS errors is the basis for 
the optimizing methods of estimating the efficiency of the 
AVL systems. 

3 Conclusions 

Analysis of sources of errors and estimation methods of 
navigation parameters sufficiently reduces the periods and 
costs of testing and introducing the automatic vehicle 
control systems in a particular region. 
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