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Abstract  

Intelligent control systems are actively developing and can significantly reduce financial costs and improve the environmental performance 
of ore-dressing processes. Usage of intelligent control systems for jigging machines allows to minimize costs and negative influence of 
chrome ore tails on the environment, exclude losses of chromium and energy resources in the ore-dressing process. Paper considers models 
for determining the frequency of pulsation jigging machine based on fuzzy logic, neural and hybrid networks. Models are built on the basis 
of data obtained from experts and they allow researchers to simulate the various modes of operation of the jigging machine. 
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1 Introduction 

Kazakhstan ranks first in the world in explored reserves of 
chromium and provides 15% of the world's production [1, 
2]. Consequently, there is a need for a thorough processing 
of chrome ore, especially small and fine classes, which 
previously fell into the waste of production. In the field of 
gravitational enrichment, in particular, the jigging process, 
to date, sufficiently effective technologies have been created 
that allow controlling the process, reducing energy costs for 
production, and facilitating the work of the operator. The 
main equipment for enriching small classes of chrome ore is 
a jigging machine. The jigging process involves a large 
number of input variables and accordingly, all the developed 
systems impose the functions of making many decisions on 
the operator. In connection with human factors, such as 
qualifications, fatigue, inattention, etc., it is not possible to 
achieve the highest possible technological enrichment 
indicators. The application of an intelligent control system 
will solve existing problems. 

The complexity of the jigging and control process is 
associated with two features, firstly, there is no single idea 
of the mechanism of stratification of material in the jigging 
machine [3, 4]; secondly, the qualitative course of the 
jigging process depends on numerous factors, both internal 
and related to physical properties of the raw material being 
enriched, and with external ones, for example, technological 
variables such as the level of ore, pulsation frequency, 
consumption of water, etc. [5, 6]. Therefore, it is very 
problematic to develop a quality control system based on 
only theoretical data, so the data is relative or approximate. 

2 Overview 

This work discusses the following issues: 
• Usage of an intelligent system to control jigging machine  
• Development of intelligent control models 

• Analysis of obtained intelligent control models 
• Simulating various modes of operation of the jigging 

machine. 

3 Decision 

Taking into account the complexity of control the jigging 
process it was decided to develop a system that is based on 
the practical experience of technologists working directly on 
the jigging machine. To improve the technological indexes 
(the maximum chromium content in the concentrate and the 
minimum in the reject material), enrichment of chrome ore 
in the jigging machine, it is suggested that the pulsation 
frequency be determined by means of an intelligent 
subsystem. Its task is to determine the optimal values of the 
pulsation frequency (Y), depending on the initial ore 
concentration (X1) and chromium concentration in the 
reject material (X2).  

The main task in the synthesis of intelligent models is to 
compile a planning matrix for the full factorial experiment 
(FPE). As a result of the questioning of experienced 
operators, which were working with  jigging machine for a 
long time the base rules (bases of knowledge) will be 
obtained. Using this matrix, an object or process control 
model is created [7]. Synthesis of the models for 
determining the optimum value of the pulsation frequency 
will be performed using the graphical tools of the Matlab 
system and planning matrix. 

4 Conclusion 

The intelligent control system of the jigging machine will 
reduce the influence of the human factor on the ore-dressing 
control process, which will ensure high technological 
performance. 

The introduction of automated controls system of 
chrome ore-dressing process, on the one hand, is associated 
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with the costs of their acquisition. On the other hand, it 
allows to exclude losses of commodity concentrate and its 
getting into production waste. This certainly has an 
ecological and economic effect. 

Using the data obtained from experts and the Matlab 
package, three types of models to determine the optimal 
value of the pulsation frequency were synthesized: fuzzy by 

means different kinds of terms (trapezoid and triangular), 
neural and neural fuzzy models. These models allowed the 
researcher to simulate various modes of operation of the 
jigging machine. A fuzzy model with triangular terms is the 
best solution for determining the optimum value of the 
pulsation frequency of the jigging machine. 
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