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JI-p. mexn. nayk O.C. Kpaweninin, B.1. Kosanenko
Ykpainucokuil oeporcasHuti yHigepcumem 3ani3HUYHO20 Mpancnopmy (m.Xapkie)

The operation of diesel locomotives in different seasons of the year is
accompanied by changes in their utilization rates. The efficiency of this process can
be assessed by downtime due to unscheduled repairs at any given moment. The
disadvantage of the current planned preventive maintenance system for rolling stock
Is the rather strict regulation of its standards and the lack of effective methods for
their operational forecasting, which leads to an inefficient distribution of work on
maintenance and repairs and the occurrence of prolonged downtime for unscheduled
repairs [1].

The process of forecasting the performance indicators of diesel locomotives for a
specific period involves the development of a multifactorial mathematical model of
the dynamics of changes in the forecast indicators over time. A number of authors
have worked on optimizing the maintenance and repair system for rolling stock by
improving methods for forecasting its operational performance indicators based on
multifactor regression analysis. However, when applying traditional approaches and
methods for forecasting the above indicators, it was assumed that the main trends and
factors identified in the past would remain the same for the forecast period. Thus, the
process of extrapolating the identified patterns and trends is based on the assumption
of inertia of the analyzed systems.

Transportation operations in different seasons affect the mobility of the
locomotive maintenance and repair system due to the increased rate of change in
external operating factors, their presence or absence. In this regard, flexible and
modern methods are needed to predict such complex processes. Neural networks are
a very promising technology for controlling and predicting non-stationary
processes [2,3].

The ability to model nonlinear processes without knowledge of their probabilistic
characteristics and adaptability create the prerequisites for the use of neural networks
to predict the reliability of diesel locomotives.

Given the significant number of factors affecting the maintenance and repair
system of diesel locomotives and their change depending on the season of operation,
forecasting operational efficiency indicators using neural networks can be formalized
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as a multidimensional function forecasting task. In practice, most predicted time
series are formed by complex dynamic systems with many degrees of freedom.

Therefore, for correct restoration of functional dependence, it is necessary that the
sets of initial data on locomotive utilization efficiency indicators, which are part of
both the training and control samples used to train the extrapolation neural network,
do not contradict each other. That is, for two sets with the same description of the
situation, the value of the forecast should not be different [3,4].

Considering the above, it is proposed that the process of operational forecasting
of reliability indicators using neural networks be carried out in the following stages:
a) Collection of statistical data on locomotive reliability indicators — Y, the values of
which need to be predicted (e.g., locomotive downtime due to unscheduled repairs);
B) The time series of the indicator under study must be presented in the form of a
table containing consecutive sample values of the indicator under study;
c¢) Preprocessing: bringing to stationarity (smoothing, taking differences, removing
trends); normalizing and scaling output data; including coded variables corresponding
to the month in which they were obtained in the output data;

d) Preparation of sets of training examples consisting of an array of input vectors, X;,
X, ... X, - samples of the time series, after transformations and preprocessing, of the
studied indicator and their corresponding values - examples in the form of
quantitative values of the predicted reliability indicator of diesel locomotives based
on previous studies;

e) The completed array is presented to the neural network;

) The network configured in this way is used for forecasting.

Given the above, forecasting the reliability of diesel locomotives using neural
networks is a very promising method, mainly due to the increased accuracy of the
forecast and the ability to take into account seasonal changes in the use of diesel
locomotives; the proposed method for preparing input data allows for increased
forecast accuracy and reduced neural network training time.
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