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UNIFIED ALGORITHM OF INTERNAL COMBUSTION ENGINE 
DIAGNOSTICS WITH ELECTRONIC CONTROL SYSTEM
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The paper presents a uniЮ ed algorithm for diagnostics of an internal combustion 
engine with an independent computer diagnostics of engine mechanics based on a 
method for determining the correlation dependency between the parameters of the 
studied and the basic signals. The developed algorithm allows the electronic means 
to determine the engine malfunction and evaluate the further effectiveness of its 
operation. The suggested algorithm allows to provide the complex rapid diagnosis of 
the ignition system, the electronic system of the car engine control and the mechanical 
part of the engine without disassembly.

Keywords: independent diagnostics of the car engine, car ignition system, 
central processor, spectral density of signal strength, automobile scanner, elemental 
diagnostics.
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DECOMPOSABILITY CONDITIONS INTO LINEAR FACTORS FOR 
MATRIX POLYNOMIALS

. V. lyada, . . lnyk
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Research Methodology. We have used a method based on studying and research 
properties of coefЮ cients of a characteristic polynomial, as well as elementary 
divisors of a regular matrix polynomial. 

Results. We have studied the decomposability conditions for a regular matrix 
polynomial into a product linear factors over an arbitrary, possibly algebraically closed 
Ю eld, taking into consideration the coefЮ cients of the characteristic polynomial of a 
matrix polynomial and the number of elementary divisors of a matrix polynomial.

Novelty. To establish the conditions of decomposability of a matrix polynomial 
into linear factors we have used a new method which involves using the properties 
of coefЮ cients of a characteristic polynomial and a number of elementary divisors. 

Practical SigniЮ cance. The scientiЮ c results are theoretical in nature, and could 
be used in studying problems in linear algebra.
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Research Methodology. The method of determining the correlation between 
the parameters of the studied and the basic signals in diagnosing the mechanical part 
of the engine and the ignition system has been used. This technique allows you to 
reduce the time of diagnosis and increase its reliability. The use of pressure sensors 
in engine cylinders, crankcase and exhaust gases provides an independent diagnosis 
of the mechanical part of the engine.

Results. A uniЮ ed algorithm for diagnosing an internal combustion engine with 
an independent computer diagnostics of engine mechanics has been developed based 
on the method of determining the correlation between the parameters of the studied 
and the basic signals. Unifying the diagnostic process reduces the time consuming 
and increases the reliability and completeness of the diagnosis.



COMPUTER TECHNOLOGIES OF PRINTING 2018/1 (39) 165

Novelty. The scientiЮ c novelty is in the integrated approach to the diagnosis of 
the electronic ignition system, the engine electronic control unit and the mechanical 
part by electronic means.

Practical SigniЮ cance. The suggested method is used in the educational 
process for training of specialists in automobile electronics at the Department of 
Computerized Automation Systems at National University �Lviv Polytechnic�. The 
methodology can be used at service stations in the diagnosis and repairing of modern 
automobile engines.
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Research Methodology. The methodological basis of the study is the principles of 
complexity, reliability and scientiЮ c objectivity, based on the priority of the published 
materials. In order to identify the condition of development of the topic, general 
scientiЮ c methods have been used � comparison, analysis, synthesis, generalization, 
which made it possible to distinguish the most signiЮ cant in separate primary sources, 
as well as ensured the integrity of the consideration of issues. The method of recurrent 
analog-to-digital functional conversion is based on the theory of linear electric circuits. 
The estimation of the errors of the developed devices has been carried out in accordance 
with the theory of errors and using numerical methods of analysis.

Results. In the conducted research the improvement of the recurrent method 
of analog-to-digital functional conversion has been suggested. The method is 
implemented using switching capacitors. This construction is technological for 
manufacturing and provides low power consumption and high reliability. Increasing 
the speed, reducing the required number of standards and increasing the accuracy 
at a reduced digit is achieved by choosing the basis of the logarithm and repeated 
appeals to the oldest digit at the Ю rst stage of the conversion. In the subsequent 
conversion steps, the values of the compensating voltage in the previous step and the 
variable coefЮ cient are used. The value of the coefЮ cient depends on the approach to 
the set value of the input voltage. The paper suggests an algorithm for an improved 
recurrent method and its scheme implementation. The simulation has been carried 
out and it has been established that when converting according to the suggested 
method from the studied 18 values of input voltages, 15 were converted to achieve 
the speciЮ ed accuracy in 25 steps. And only 5 values were converted in 30 or more 
steps. The error of conversion can be set by the user before the start of work. The error 


