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ABSTRACT: In the paper are given the authors research results about application of intelligent systems for decision making process in operation of mining method
selection. Obtained system prototype enables efficient choice of mining methods and withal makes their rating based on attained level of methods applicability.
Nevertheless, it is very important to form the knowledge base, which contains necessity volume of knowledge for decision making process in operation of mining
method selection. According to that, knowledge base is very important component of system and its characteristics have an important role in reliability of system.

NPOM3BOACTBEH MEHUIXMBHT — MHTENUFEHTHA CUCTEMA 3A NU3BOP HA MMHHA TEXHONOIUA
Hesn bozdaHoeguy!, Jpacuwa CmaHykuy?
"YHugepcumem Mezaamperd, @akynmem no meHudxmsHm, [Napk Cyma Kpanuesuya” bb, 19000 3aduap, Cbpbus

PE3IOME: B poknaga ca npeacTaBeHn pes3yntaTute OT aBTOPCKUTE NPOyyYBaHWA, OTHOCHO npunaraHeTo Ha WHTENWreHTHW CUCTEMWU B npoueca Ha B3MMaHe Ha
ynpaBneHCkn pelleHna npu Maﬁopa MUWHHA TEXHONoruna. I'Ionyquva NPOTOTUN Ha cuCTeMata AaBa Bb3MOXHOCT 3a yAayeH I/I360p Ha MWHHW TEXHONOrMn U OCBEH
TOBa npaBu TAXHaTa NPOM3BOAUTENNHOCT OCHOBa 3a MNOCTUraHeTO HWMBO Ha NPUNOXUMWU METOAM. OcBeH TOBa, MHOMO € BaXHO e fa ce onpeaenu obnactTa, KosiTo
CbAbpxa Heobxoaumust 06em OT 3HaHWs, 3@ BaUMaHe Ha peLleHne npu Maﬁopa Ha MMHeH MeToA. CbrnacHo ToBa, (byH,ClaMeHTaJ'IHMTe 3HaHMA Ca MHOro BaxeH
KOMMOHEHT OT CUCTEMaTa 1 HErOBUTE XapakTEPUCTUKN UrpadT BaXHa PoNna 3a HaaeXAHOCTTa Ha cucTemaTa.

Introduction PROCEEDING OF MINING METOD SELECTION
The main objective of applied mining method is acquirement Ore excavation cost, as economic factor, have not influance
of lower ore excavation costs and higher profit [1, 2 and 3]. on preliminary selection of mining method. Mining-geological
Depend on applied mining method, important parameters of factors and mining-technical factors have higher ascedancy in
exploatation can differ, as well as working performance, ore this stage of selection.
excavation cost, ore loss and ore dilution, ore output and value
of obtained metal or concentrate and finally, the profit. According to Bajkonurov (1969), selection of mining method
has two phasis. The first phase comprises selection of
Therefore, the process of mining method choice can be excavation systems, in accordance with geological and mining-
explained as tendency for achieving peak profit [4]. But, technical factors. The second phase comprises evaluation of
decision of application of certain mining method can not be selected excavation systems and selection the most rational
only based on economic effects. There are other factors. one.
Generally, all factors can be divided into three groups as
following: Imenitov (1970) also suggests two phasis of mining method
~  mining-geological factors, selection:
—  mining-technical factors, and - the first phase implys gradually elimination of non-
_  economic factors. adequate methods. Elimination of methods is based on
determination of applicability of each method according to
Itis very difficult to insulate one of aboved mentioned groups the characteristics of ore deposit.
of factors as the most significant. There are known occasions - the second phase implys selection ,the best" one from
in practice where mining-geological factors allow application of set of applicable methods.
one mining method, but this method can not be justifiable
becouse economic factors. Also there are occasions when Popov (1970) suggests proceeding of method selection
chosen mining method implys application of certain which support the following priority: safety, economy and
mechanization, but mining-geological factors don't allow the capacity. According to Popov, proceeding of method selection
same method. is following:

- in the first step comprises the selection of applicable
mining methods, based on mining-geological and mining-
technical factors.
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- in the second step comprises selected the most effective
method according to techno-economic factors. Techno-
econimic factors imply profitability of method. Profiabilty is
determinated on basis of cost of excavated ore and
technological costs needed for ore excavation and ore
processing.

Besides mentioned factors, available informations have
significant influence on selection of mining method. Lack of
needed informations complicates possibility of correct
selection. Thereupon, precision (reliability) of method selection
depends on accessibility and punctuality of informations.

OUR PROCEEDING OF MINING METOD SELECTION

Considereted proceedeings indicate that preliminar method
selection precedes to mining method selection.

Preliminar method selection forms set of potentially
applicable mining methods, base on mining-geological and
mining-technical factors. Finite selection of mining method is
done according to techno-economic factors, where are
considered only methods from set of potentially applicable
mining methods.

Above mentioned access enables selection the economic
most acceptable mining method, by respect of mining-
geological and mining-technical factors.

Preliminar method selection is based on knowledge and
experience of experts who do selection process.

Results of many researches, carried out in the second half of
XX century, have proved that knowledge and even experience
of experts from certain field, can be used for generating of
software, i.e. expert systems. So formed systems possess
opportunity of certain proceedings ape, which are typical for
human intelligence. Possibility of mining method selection
definitely belongs to those formed systems.

Finite selection of mining method. Certain forms of
software can be used for finite selection of mining method. One
of them, as significant applicable software form, is Decision
Support Systems.

Model-driven Decision Support Systems [5] possess
adequate model base which can be used for generating of
informations needed to decision-maker.

Adequate techno-economic models, which are used for
determination of economic effects of applied mining method,
can be embed in system model base and used by necessity.

INTELLIGENT DECISION SUPPORT SYSTEM

Possibility of integration of decision support system and
expert systems has been considered by many authors, among
of them are accented Turban, and Cupié in domestic literature.
One among possible integration is forming system which
possesses ability to do following:
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- preliminar selection of methods, i.e forming set of
applicable methods by proceedings which are used in
expert systems, and

- finite method selection or rating of applicable methods
according to techno-ekonomic models.

So formed system doesn't pretend to replace a man-expert,
as can be noticed in expert systems. Its role is to help to
decision maker to do correct selection of mining method.

APPLICATION OF SYSTEMS FOR SUPPORT OF DECISION
MAKING PROCESS

Considerable number of methods which can be potentialy
used for excavation in mine and numerous characteristics of
ore deposits, which also affect on method selection, make
method selection problem very complex. In several method
selection cases it is needed a significant amount of knowledge,
as well as experience in order to do adequate method
selection. Furthermore, some method selection cases require
long working time by decision maker.

Considering above mentioned, our research has been
directional to forming and testing the system of method
selection prototype.

In order to do preliminar method selection of potentialy
applicable methods, formed prototype (fig. 1.) contains the
following:

- Knowledge Base, i.e. Rule Base which determinates
possibility of application of singular methods, and

- Inference Engine which, base of informations about one
ore deposit, generates set of potentialy applicable
methods according to rules of knowledge base.

Formed prototype contains model base and appropriate
subsystem for management in order to do method selection or
rating of potentialy applicable methods.

So concepted system allows fast and efficient identification
of applicable methods, even when user has no enough
knowledge about mining methods.

System is interacted and allows to user significant flexibility
in proccess of analysis of economic effects which can be
reached by usage of singular methods in concrete ore deposit
in proccess of method selection.

Analysis can be done very fast due to available models in
model base of system. In this proccess there is no needs to
user has specific knowledge about applied techno-economic
models.

Significance of applied concept is in its help to users of
system, especially to users who don’t have adequate level of
specific knowledge for decision making about mining method
selection.

This approach, which is used in making of subsystem for
preliminar method selection, i.e. rule base and inference
engine, allows method selection even in case of lack of precise
informations.

Rules of mining method selection, with different level of
reliability, can be done depends on number of relevant factors,



their influences, as well as level of tolerance for defining set of
allowed values of characteristics of relevant factors which are
applied in rule premises.

In case of usage of non-precises and unreliable
informations, as well as in case of absence of needed
informations, the rules of lower level of reliability for preliminar
method selection can be used. In contrary, precise and reliable
informations allows possibility of application of rules for
selection with higher level of reliability and than is more
accurate selection of alternative methods.

Intelligent system for method selection
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Fig. 1. Strukture of Knowledge-Driven Decision Support Systems

Mentioned access partly reflects method selection
proceeding in weakly structured fields, considering that even
experts who select methods can suggest and recommend
application of singular methods according to level of precision
of available informations and level of their knowledge.

CONCLUSION

Up-to-date researches of authors indicate on possibility of
application of intelligent systems for decision support in order
to make adequate mining method selection.

Recommended for publication by the Editorial board
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Formed system prototype, i.e. method selection subsystem,
allows efficient methods selection and also rates them
according to level of method applicability, based on usage of
rules for alternative selection, i.e. knowledge included in
knowledge base of system and available informations.

Knowledge base has the most important rule in this process.
Knowledge base represents very important component of the
system and its characteristics have significant influence on
system performances, i.e. decision realibility of system.

The further researches will be directioned on completing the
knowledge base, i.e. collecting and memorizing needed
knowledge volume for making reliable decisions of system.

The second field of researches will be the method of
knowledge collection and their memorizing, i.e. forming
efficient knowledge base. In this stage are identified some
problems which must be solved. Those problems are some
forms of knowledge indeterminacy and how to memorize and
apply them in order to make adequate selection of mining
methods.
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