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Abstract
▣The problem of automated control of the technological complex of a sugar 
factory in the conditions of the formation of dissipative spatio-temporal 
structures of a chaotic nature in the process of its operation is considered.
▣The proposed synergistic approach, based on taking into account the 
phenomena of self-organization of a complex object of control
▣Building an intelligent subsystem in the system of automatic management.
▣Using the method of analytical construction of aggregated regulators.
▣The structural diagram of the control system for sugar preparation processes is 
presented and the functions of individual blocks are defined.
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Introduction
▣To increase the efficiency of managing complex systems,  uses methods of 
synergetics.
▣Synergetics is an integrated science that studies the processes of 
self-organization and covers almost all modern knowledge about phenomena 
of different nature. The basis of synergetics is nonlinear dynamics and 
thermodynamics of irreversible processes. 
▣The novelty of the synergetic approach to control is the transition from 
unpredictable behavior of the system by dissipative to directional motion along 
the desired invariant varieties - attractors, to which other variables of the 
dynamic system are adapted. 
▣Therefore, the purpose of the synthesized system is to achieve the 
corresponding desired attractor, i.e. the asymptotic stability of the final state.
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Materials and methods of 
research

▣The synergistic principle of managing complex systems allows you to change 
the structure of the system or to move to another level of self-organization by 
changing the order parameters.  
▣Determined by an adaptive controller. 
▣Methods of managing :
▣1. Control by changing the order parameters.
▣2. Control by changing the initial conditions. 
▣The synergistic method of controlling complex dynamic systems is the 
principle of resonant information influence on the order parameters, within 
which the system is sensitive and its internal features are preserved.
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The results of research
▣The example of the technological process of preliminary defecation.
▣The mathematical model of the process of preliminary defecation has the 
form:
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▣The example of the technological process of preliminary defecation.
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▣The setting parameters of the control laws regulate the control time T1, T2. 
The condition  for the stability of the system are the values: T1> 0, T2> 0.
▣ The quality of management was evaluated by the integral quadratic criterion.
▣As a result of the research it was found that the system is resistant to 
disturbances, and the regulation time depends only on the values of T1, T2.

The process of regulating 
the temperature of the 
diffusion juice taking into 
account the perturbation by 
pH (∆рНБМ=+2 ): a) at T1 
= T2 = 200 min; b) at T1 = 
T2 = 100 min; c) at T1 = T2 
= 10 min
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▣The problem of constructing a fuzzy approximator while limiting the number 
of approximation points is solved as a task of finding the optimal values of the 
approximation parameters, namely: choosing the position of the approximation 
points, choosing the form of the function of the fuzzy linguistic term 
parameter, and choosing the method of fuzzy logic implementation.

The structure of constructing fuzzy rules for Kosco
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