
Інформаційні технології, штучний інтелект 

 

 

225 

Секція 

«ІНФОРМАЦІЙНІ ТЕХНОЛОГІЇ, ШТУЧНИЙ ІНТЕЛЕКТ» 

ГОЛОВА СЕКЦІЇ – д.е.н., професор В. В. Дикань 
 

 

UDC 621.317 

 

ON-BOARD MONITORING OF THE TECHNICAL CONDITION 

OF ROLLING STOCK USING EFFECTIVE INFORMATION 

TECHNOLOGIES 

 

Candidate of Technical Sciences V.P. Nerubatskyi,  D.A. Hordiienko 
Ukrаіnіаn Stаtе Unіvеrsіty оf Rаіlwаy Trаnspоrt (Khаrkіv) 

 

Increasing the efficiency of the maintenance and repair processes of traction 

rolling stock based on the use of new information technologies and expert 

decision support systems makes it possible to achieve the required indicators of 

operational reliability and productivity of locomotives, while ensuring a 

reduction in the costs of performing maintenance and repair activities [1]. 

A modern solution to this problem is the transition to a promising system of 

predictive repair of traction rolling stock [2]. Predictive repair is the repair of 

identified pre-failure conditions and prediction of their occurrence based on the 

presence of trends in monitoring and diagnostic parameters. The main effect of 

such repairs is to reduce expensive unscheduled repairs and failures of 

locomotives in operation, and, consequently, downtime. It is obvious that 

success in the field of predictive repair is impossible without significant 

development of on-board measurement systems using effective information 

technologies [3]. 

Locomotives of old series or mass-produced ones are equipped with on-

board microprocessor control systems, which have two key properties that are 

important for organizing predictive repairs: firstly, sets of standard sensors, flow 

meters, sensors and control devices, secondly, means of reading, storing, 

processing and transmission of received information. All this makes it possible 

to carry out continuous or discrete measurement and recording of values of a 

large array of analog and discrete parameters of equipment operation (Fig. 1). 

The use of control and diagnostic data from on-board microprocessor 

control systems to organize a predictive repair system allows for continuous or 

periodic monitoring of the parameters of locomotive systems and equipment. 

Based on this, for each specific traction unit, a corresponding set of 

maintenance or repair actions of various levels and volumes is formed. 
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Fіg. 1. Parameter control by microprocessor control system 

 

The microprocessor control system stores the data obtained during the 

monitoring process, which allows the use of advanced methods for monitoring 

technical condition and analyzing data in real time. Depending on the results 

obtained, a forecast of the technical condition of the equipment is drawn up and 

maintenance and repair programs are formed. When implementing this approach, 

the probability of failures of locomotive systems and equipment should be 

minimized. 

The microprocessor control system in the predictive repair system has the 

following specific tasks: 

– collection of a package of data from measuring instruments obtained both 

from operational impacts on the locomotive and from test impacts on its 

equipment and systems; 

– performing operational monitoring of the condition and operating modes of 

the locomotive as a traction unit; 

– implementation of functions of continuous or discrete monitoring and 

diagnostics of technical condition; 

– accumulation of an appropriate statistical database, including on operational 

failures. 

Thus, the onboard microprocessor control system, firstly, records the amount 

of work actually performed by the locomotive and violations of operating 

conditions, and secondly, and most importantly, determines the actual technical 

condition of the locomotive as a set of parameters and their trends characterizing 

the correct functioning of the equipment and operability of the locomotive, 

serviceability of components and equipment. At the next stage, based on the data 

on the work performed by the locomotive and its technical condition, the date the 

locomotive is scheduled for maintenance or repair is determined. Resources for 

repairs are generated based on data on the volume of work performed and data on 

the actual condition of the locomotive. Based on the required resources, material 

and technical support for maintenance and repair activities is organized. 
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Currеntly, а numbеr of dеvеlopеd rаіlwаys аrе pаyіng іncrеаsеd аttеntіon to 

monіtorіng tеchnologіеs bаsеd on dіstrіbutеd vіrtuаl аcoustіc sеnsors іn optіcаl 

fіbеr. Thе usе of tеchnіcаl solutіons bаsеd on fіbеr brаgg grаtіng (FBG) hаs 

confіrmеd thе fundаmеntаl suіtаbіlіty of fіbеr optіc tеchnologіеs for dеtеctіng 

thе pаssаgе of rollіng stock whееls [1, 2]. 

FBG tеchnology іnvolvеs thе formаtіon of а pеrіodіc structurе іn аn optіcаl 

fіbеr usіng а lаsеr sіgnаl sourcе, whіch hаs thе propеrtіеs of а rеflеctor for wаvе 

pulsеs of а cеrtаіn lеngth [3]. Hіgh-frеquеncy lіght pulsеs аrе trаnsmіttеd іnto 

thе fіbеr-optіc cаblе, followеd by еvаluаtіon of thе rеflеctеd sіgnаl. Sound 

vіbrаtіons аnd vіbrаtіons cаusе chаngеs іn thе іntеnsіty of thе bаckscаttеr sіgnаl 

іn rеаl tіmе (Fіg. 1). 

 

  
Fіg. 1. Opеrаtіng prіncіplе of dіstrіbutеd аcoustіc sеnsіng 

 

Thе rеflеctеd wаvеlеngth λΒ іs аffеctеd by аny vаrіаtіon іn thе physіcаl or 


