Riga Technical University 53rd International Scientific Conference dedicated to the 150th anniversary and

The 1st Congress of World Engineers and Riga Polytechnical Institute / RTU Alumni

“Imitation Modelling of Computing Algorithms of Identification of Technical Objects”
Genady Burov (Riga Technical University)
Keywords – identification, imitation model, algorithm, equation system, minor, determinant.
I. Introduction
During operation of technical objects, it is necessary to solve problems of continuous current control and diagnosis of their condition. Acquisition of reliable estimations of their parameters is possible under condition of computer management of control and diagnostic system. This needs development of efficient software which can be created under the condition that in model of identification of object’s parameters, noise-tolerant computing algorithms for solution of systems of difference equations will be used.
II. Problem Statement
Traditional algorithms do not satisfy this requirement as in the majority of their variations recurrent procedures based on the method of elimination are used. They can lead to occurrence of singular situations at any stage of calculations when sensitivity of algorithms to noise suddenly increases in an unpredictable way and the results obtained at the previous stages become invalid. Especially strongly this drawback shows at processing the aircraft flight information as the transients in it and in its onboard control systems are damped by special devices because of conditions of flight safety and observance of flight restrictions. Therefore processing of such smoothed analogue signals in models of identification usually leads to increase in their sensitivity to noise and systematic errors of signal discretization. For this reason, on the basis of traditional computing methods, it is impossible to create reliable on-board and ground computer control and diagnostic systems. Therefore the urgency of simulation modelling of algorithms and software with the purpose of testing their usability before their practical application on aircraft becomes obvious. However building simulation models on the basis of use of any mathematical relations generated in literal form is difficult and inefficient as they do not allow using formalized methods for their optimization.

In given paper, the problem of creation simulation models of computing algorithms in a formalized mathematical form is considered on the basis of symbolical combinatorial (SC) models of computing algorithms. They are offered to be formed on the basis of ordered numerical sequences in the space of positive integer numbers. The property of order guarantees determined and unambiguous character of simulation SC models despite of their combinatorial structure as it is not necessary to use unproductive enumeration methods of enumerative combinatorics. The advantage of symbolical simulation models is that they allow to practically automate the process of creation of software and use adaptive principles for its tuning.

Toeplitz matrix of system of difference equation with elements:
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in practice usually are ill-conditioned. It is offered to use algorithm in which elements 
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The basis of SC model is graph structure:
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Model (10) is a generalization of Laplace theorem when the matrix is split not into two but into arbitrary number of strips. For example, for the matrix of 5th element (5), they can be found through minors of 3rd and 2nd orders in strips with rows 
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 for sub-matrices in sections of graph (10) are determined as components of numerical sequences (8):
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that form:
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For sections (10) we find:
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