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DYNAMIC MODELING OF COAL QUALITY MANAGEMENT PROCESS 

Irina Osipova 

ABSTRACT 
In the practice of mining today, deep-seated complex-structured deposits are being developed. This has led to 
increased requirements for the quality management system of mined ores, the main goal of which is to solve 
two mutually influencing tasks: increasing the content of valuable components in the mined ore mass and the 
formation of stable quality ore flows entering the processing plant. The aim of the study is to create a structure 
for a dynamic model of ore quality management for deep-seated complex-structured deposits. To solve the 
problems of stabilizing the quality of mined ore during selective mining. Methods of intelligent control and 
mathematical modeling, namely the creation of knowledge graphs and the use of the mathematical apparatus 
of Markov chains. As a result, the structure of a dynamic model of ore quality management was obtained, 
which will allow, from the standpoint of a systematic approach, to carry out operational changes and 
accounting of all ore quality indicators in real time. 
Key words: transition process, ore quality management, structure, dynamic model. 
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 2. 

:
1.  (evaluation): 
 ( );  
2.  (decoding): ,

 (
);  

3.  (learning): 
 ( - ). 
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 P = P(X| )
 X = (X1, X2, ... XT) .
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 (forward probability) t(i) – t , ,
 i  t,  X1, X2, … Xt .

 ( ) .
 (decoding), 

 [12-15]. 

.
.

,
.

, -

211



Proceedings  of the XV   INTERNATIONAL  CONFERENCE 
OF  THE  OPEN  AND  UNDERWATER  MINING  OF  MINERALS 

06  –  10 SEPTEMBER  2021, VARNA, BULGARIA 

.
, .

.
.

.
,

.

 1 - 
-

. (  0405-2019-0005) 

1. . . . .
 // . – 2012. -  1 (73) 2.

- . 72-76 
2. . ., . ., . .

 // 
- . .:  – 1987. – 136 .

3. . ., . .
 // 

. . -2020. -  4. - . 40-53. 
4. . . . . «

». - 2008 .- 374 .
5. . . . .: . – 1975. – 224 .
6. ,

. //Of The XV International Conference of the Open and Underwater 
Mining of Minerals, Varna, Bulgaria, 2019. - . 223-227. 

7. . .
 // - . – 2019. –  11 

(  37). – . 551–558. DOI: 10.25018/0236-1493-2019-11-37-551-558
8. . .

 // - . - 2021. -
 5—1. — . 226—234. DOI: 10.25018/0236_1493_2021_51_0_226.

9. . ., . ., . ., . ., . .
 // . -1990. -  7. – . 13-16

10.  [ ] // «
»: [ ]. [2016]. URL:http://www.spb-sovtrans.ru//kombinirovannaya-razrabotka/869-upravlenie-

kachestvom-dobyvaemyh-rud.html ( : 30.05.2021). 
11. . .  - 

. - : . - 2019 – 284 . DOI: 
10.25635/IM.2020.54.57311.

12. Buflet O. Markov Decision Processes in Aartificial Intelligence. Wiley. 2018. 453 p. 
13. Kirkwood R. J. Markov processes. CRC Press. 2015. 340 p. 
14. Quan-Lin Li Nonlinear Markov processes in big networks / Proceedings of the 24th International Workshop 

on Matrices and Statistics. – 2016. - 4. – pp. 202- 217 DOI 10.1515/spma-2016-0019
15. Puterman L. M. Markov Decision Processes. Wiley. 2019. 643 p. 

212


