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Abstract

The sintering process of phospharite ore occurs with a large amount of return caused by

untimely process control. The control task of phosphorite ore sintering is to regulate the

parameters of the process to obtain a high quality sinter. The parameter clearly

responsible for sinter quality is the temperature in the wind box. Therefore, in order to

solve the control task, it is necessary to predict the highest temperature of the charge & @)
(also known as the burn through point (BTP)). In this paper, the theory of grey systems is
used as a predictive model, which makes it possible to obtain an adequate model that
uses a small number of initial samples of real temperature data. Based on the grey
model GMC(1,n) a new optimal model is presented, which is constructed by using
optimization algorithm. Optimal model predicts the BTP, and to establish an optimal D) g
regulation, a control synthesis is carried out through an optimization of the prediction

according to the “particle swarm” algorithm.
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Text Views
Abstract Abstract:
In this paper, we investigate a power control of uplink connection in the user-centric uitra-dense
Authors heterogeneous networks (HetMets), which are studied as different types of access points {APs). The main
objective of this investigation is to engage users in a cooperative game to confront with the problem of per-
Keywards user power control and coordinate multi-user interferences. Thus, we formulate the opfimization problem as
a sum of the users cooperative energy efficiency (EE) functions. Firstly, a realistic and new model of the
Mefrics user device's power consumption is proposed. This model includes the power used for operating modes

and signal processing of mobile devices during the uplink data transmission. Secondly, the EE optimization
problem is formulated by maximizing the sum of the users cooperative EE function subject to each user's
quality-of-service (QoS) and a power constraint. Then, we propose a fully distriputed and clustered learning
scheme for solving the optimization problem, where neighboring users are clustered to engage in the
cooperative game of power control in order to coordinate the multivser interferences. It is thearetically
proved that the size of the clusters has an impact on the sum of the users cooperative EE. Additionally, our
scheme can achieve convergence with imperfect channel feedback and the local knowledge of the user's
consiraints. Finally, simulation results confirm the theoretical analysis and demonsirate the robust
performance of the proposed scheme compared with two benchmark methods.
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DEVELOPMENT OF INTELLIGENT SYSTEMS
FOR OPTIMAL PROCESS CONTROL

Suleimenov B. A,
Satbayev University, Doctor of Engineering Sciences, Professor,
Head of Department “Automation and Control”, Kazakhstan

Kulakova E.A.
Satbayev University, Master of Engineering and Technology, Doctor-
al Student of Department “Automation and Control”, Kazakhstan

Abstract

The search for resource-saving technologies implies not only research in the field
of new methods of processing raw materials, but also new approaches to managing
technological processes. Another important way of resource saving is the ability to
quickly assess the technical condition of equipment, which will allow to timely pre-
vent the emergency state of the main and auxiliary technological equipment. The
paper deals with the development of intelligent control systems and diagnostics of
processes using fuzzy logic, neural networks and hybrid models for creating control
algorithms. The subject of the rescarch 1s control algorithms developed to determine
the key variables of the copper melting process in a liquid bath and algorithms for
cvaluating the technical condition of turbine units. All algorithms are developed on
the basis of PFE matrices compiled by experienced technology experts during a
“thought” experiment. The resulting models are carcfully studied and analyzed for
their sensitivity, stability, and single-valuedness. The absolute error of discrepancy
between experimental and calculated vaniables became the eriterion of adequacy.

Finally, the conducted researches have shown high efficiency of the control algo-
rithms, obtained by using the artificial intelligence methods. In comparison with
classical methods of building analytical and statistical models, methods based on the
knowledge and experience of human experts allow creating optimal control systems
for complex technological processes significantly easier, faster and more efficient.

Introduction

One of the main ways of resource saving in the mining and metal-
lurgical industries is the introduction of automated systems of optimal
process control (APCS) at industrial enterprises in these industries,
which allow more efficient process control with the least loss of ma-
terial, heat, electricity, labour and other resources of an enterprise.
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Development and Research of Intelligent Algorithms for
Controlling the Process of Ore Jigging

Kulakova Ye.A.',Suleimenov B.A.
' SathaevUniversity, Almaty, Kazakhstan, y kulakovag@stud satbayev. university
*Satbaevl] niversity, Almaty, Kazakhstan, b.suleimenov{@satbayev. university

ABSTRACT

The search for methods for control the beneficiation of
chromite ore, eliminating the loss of chromite in the form
of tailings, has both economic and environmental
importance. Jigging machines are used to enrich such
ore. Optimal control of these units allows achieving
maximum technological enrichment indices. So, in this
study, a fuzzy logic approach was attempted for develop
an intelligent algorithm to determine the optimal value of
the key process variables: the level of the natural «beds
(mm), the pulsation rate of the jigging compartment (s-1)
depending on the grade Cr203 of the raw ore (%), the
grade Cr203 of the tailings (%) and the grade Cr203 of
the concentrate fraction (%). The algorithm is based on
the knowledge of competent expert, the knowledge base
consisting of 64 operating modes. The values obtained by
the fuzzy model and experimental values have a
minimum divergence.

Key words :Chromite, Fuzzy Logic, Intelligent
Algorithm, Jigging Machine, Knowledge Base.

1. INTRODUCTION

In the modern world, in the context of economic and
emerging environmental crises, environmental and
economic aspects of mining and processing of
minerals come to the fore. Therefore, it is important
to use technologies that minimize the negative impact
of industrial production on the environment and
workers’ safety [1] in order to avoid losses of raw
materials and energy resources at all stages of
technological processing of minerals and organic
matter [2]. Some of the recent examples are the
technologies developed in India: the use of burned
agricultural wasteas an effective method for
strengthening concrete [3] and the use of crushed
clam shellsin pervious concrete for low traffic areas

[4].

The demand for chromite ore is growing every day.
Therefore, it is necessary to look for new approaches
to concentration that will ensure maximum extraction
of the useful component from the extracted ore and
can be used to process existing tailings.

Gravity dressing methods are used to process small
and fine grades of mined ore. The modern concept of
gravitational methods includes the separation of
mineral particles under the influence of gravity force
and resistivity, as well as the separation of particles
by size and shape. The variety of particles with their
individual properties complicates reliable quantitative
description of gravitational processes. Therefore, the
development of this method of dressing, despite its
long history and wide range of application, is used
mainly through experiments.

One of the most common methods of gravity dressing
of chromite ore is the jigging process. Jigging is a
method of gravitational dressing of minerals based on
the separation of the mineral mixture into layers that
differ in density; it takes place as a result of periodic
exposure to ascending and descending flows of the
isolation medium.

The final products of the jigging process are
concentrate  with a high content of the useful
component and waste.

This paper proposes defining the key variables of the
Jigging  process using  artificial  intelligence
technologies. The result will be 2 algorithms using
fuzzy logic and artificial neural networks. The
algorithms will be tested on an independent sample
(that is, on data that was not used for the neural
network adaptation and the fuzzy algorithm
knowledge acquisition). This procedure will allow us
to evaluate the adequacy of the developed algorithms.
Therefore, the algorithm used to obtain data with
minimal discrepancies with the ideal experimental
sample will be integrated into the jigging machine
control system.
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