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IpO6JIeHHS pyau

2. Information Technology for Forecasting and Optimal Control of the Process of Large-scale Ore Crushing

Pedepar:

1. Iporuo3yo4oi MoAesli TEXHOJIOTIYHOrO NIPOLieCy B pealbHOMY Yaci. PilneHHs 3aBIaHHs N0Jsrae B po3pooLi
iH(popMaLiIHOI TEXHOJIOTii CHHTE3y ONTUMAJIBHOTO PETYJIATOPA 32 (PYHKLIOHAJIOM y3arajJbHEHOI pOOOTH Ha OCHOBI
IIPOTHO3YI040i MOJIeJIi polLiecy, sika POPMYETLCS B pealbHOMY 4aci MIJIIXOM CTPYKTYpPHO-TIapaMeTPUYHO]
ineHTH@ikauii mpouecy 3 BUKOPUCTaHHIM iHTEJIEKTYaJIbHUX 0a3MCHUX PYHKLIN (HEPOHHUX MepeX i ri6puaHux
MEPEX 3 HEUITKOIO JIOTIKOI0) [10 CTPYKTYPHOMY (MiHIMyMy 3CyBY) i IapaMeTPpUYHOTO (MiHIMyMY IIOMUJIKH)
KPUTEPIiSIM 3 BUKOPUCTAHHSIM I71006a/IbHUX (MIPSIMUIA BUNIQJIKOBUIA MIOLIYK i TEHETUYHUI alITOPUTM) i JIOKATIbHUX

(rpazieHTHHX) METOJiB ONTUMI3alii. 3arnponoHoBaHa iHpopMaliiliHa TeXHOJIOr s 03BoJIsE B 1,85 pa3 3HM3UTU



IOXMOKU YNIPABJIiHHS i NiIBAIMUTY Ha 3,8% NPOLYKTUBHICTb MOAAJBLIOrO IPOLLECY CAMO3PiOHIOBAHHS 10 BXiTHMI
pyZi. Kyo4oBi cioBa: KpyIIHOKYCKOBe Apo6JieHHs], iHpopMaliifiHa TeXHOJIOTis, ONITUMAaJIbHUI PeryJsiTop,
(dyHKLiOHAaJ y3arajJbHeHoi po0oTH, ifeHTudiKalis, IPOrHO3yI0ua MO/IEejb, HEMPOHHA MepesKa, HeviTKa JIOoTiKa,

reHETUYHUN AJITOPUTM.

2. This thesis is submitted to obtain a Ph. D (Candidate of Technical Sciences) in specialty 05.13.06 - information
Technology - Dnipro University of Technology, Dnipro, 2021. This dissertation addresses the current scientific
problem of improving the operating quality and management processes for large-scale ore crushing. This is
achieved during uncertain conditions and information about its state. The use and development of information
technology seeks to optimize the process with management based on the identification of predictive process
models in real time. The solution lies in the development of information technology for the optimal controller
synthesis for the functionality of generalized work. This is based on a predictive process model. This model is
formed in real time by structural and parametric identification of the process using intelligent basic functions
(neural networks and hybrid networks with fuzzy logic). The foregoing applies to structural and parametric
(minimum error) criteria using global (direct random search and genetic algorithm) and local (gradient)
optimization methods. The method of the optimal controller synthesis for the process of large-scale ore crushing
has been improved. This method consists of finding the minimum functionality of the generalized work by taking
into account the required depth of the forecast. This is done by summing up the components of the function and
the cost function for quality control. This ensures the correct synthesis of the optimal controller for delayed
processes. The complex method of structural and parametric identification of a nonlinear dynamic process was
further developed. This method includes determining the required sampling interval of the process while taking
into account its stochastic and dynamic properties. This reduced the error of the process model to the value of
0.0357. The proposed information technology allows control errors to be reduced by 1.85 times. A modified method
of structural and parametric identification has been developed. This includes the choice of the discrediting interval
during the process when determining its characteristics. It also encompasses the required amount of data which
allows the dynamic and stochastic properties of the process to be taken into account. The functional structure of
the automated system by the process of large-scale ore crushing has been developed as well as the software
application of the proposed techniques and algorithms of identification. The optimum controller that allows
expenses for research and design of control systems to be reduced has been developed as well. For SCADA
Siemens, an interface of a large crusher-operator- technologist has been developed, which allows modelling by
way of a real technological process. Keywords: large-scale crushing, information technology, optimal regulator,
generalized work functionality, neural network, fuzzy logic, genetic algorithm.
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