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BUPOOHUYMX NIPOLIECiB

2. Subsystems of diagnostics and forecasting of information-measuring systems of coal mines

Pedepar:

1. InceprauiiiHa po60Ta NpUCBSIY€HA BUPIIIEHHIO 3aBAaHb MiIBUIEHHS SKOCTi 06CIYrOBYIOUYNX BUPOOHUYMX
[IPOLIECiB BYTiJIbHUX IAXT LJISIXOM CTBOPEHHS BUCOKOE(PEKTUBHUX MiICUCTEM CIIELiaJIbHOTO NPU3HAYEeHHS, SKi
3HAYHO PO3IUPSTh QYHKIiOHANbHI MOKIMBOCTI IBC, 1110 €KCIITyaTyOThCS Ha MiANPUEMCTBAX BYTiJIbHO]
IIPOMMCJIOBOCTI . [I7151 BUPIilIEHHS LIbOTO 3aBAAHHS B pAMKaX €JUHOTO Migxody 6yJ10 CTBOPEHO MiICUCTEMY
CIIeLiaJIbHOro IIpU3Ha4YeHHs Ha 6a3i cr1oco6iB mporHo3y Ta KoHTposo crany 'O i maxtHoi atTMochepu. Takox
3aIPOIIOHOBAHO MiJICUCTEMY aHaJi3y Ta NOOYA0BYA MapIIPYTiB, SIKa BUPIllye 33a4y OIYKY OITUMAJIbHO]
TPaHCIIOPTYBaHHS MIAXTHUX MaTepiaiB. 3allpONIOHOBAHI Cr1ocoby, 10 JIeXKaTb B OCHOBI PO3PO0JIEHUX MiJICUCTEM,
3aCHOBAHI Ha IITYYHMX HEIPOHHUX MepeXKax, HeUiTKill Jiorili Ta MeTaeBpicTUKax. B po6OTi 3a1ponoHOBaHO

crioco6u KoHTpoJio ctany IO i maxTHOI aTMOcdepy Ha OCHOBI HEYITKOI HEMPOHHOI MepeXi Ta MepeXXi BUCOKUX



nopsakiB. CTBopeHa mnigcucrema ananisy crany 'O Ta maxTHOi aTMoc(epu LO3BOJISIE IPOBOAUTH KOMILIEKCHY
OIIiHKY CTaHY, BpaXx0OByI04i OHOYACHO HEOOXiTHY KiIbKiCTh BXiTHUX MapaMeTpiB. TOYHICTb OTPUMaHUX pe3ysbTaTiB
IiaTHOCTMKU CTaHy CTaHOBUTb 93%, 110 Ha 13% Oinblle y NOpiBHSAHHI 3 icHyl0ouMMHU criocobamu Taxkosx
3aIPOINIOHOBAHO cniocobu nporuosy crany 'O i pyaHUKOBOi aTMOC(EPU Ha OCHOBI ITYYHUX HEMPOHHUX MEPEX
NARX i NARMAX, 1110 103BOJISIIOTh BpaXyBaTH BILJIMB 30BHIIIHIX (PaKTOPiB Ha IPOrHO3 OCHOBHOT'O [TOKa3HUKA.
3anpornoHoBaHi HelipoMepesKeBi MiiXoau aHasi3y Ta IPOrHO30M CTaHYy € PO3LUIMPIOBAaHUMU Ha HEOOXITHY KiIbKiCTb
BXiZTHUX NIapaMeTpiB. PO3rJISHyTI MeTaeBPiCTUYHI ClIOCO6M MOUIYKY ONITUMAaJIbHOIO TPAaHCIIOPTYBaHHS MaTepiais
I03BOJISIIOTh BPAaXyBaTy OOMEXKEHHS Ha TUIl TPAHCIIOPTHOTO 3ac00y, Ha BapTiCTh MapUIPYTy i 0OCOGIUBOCTI
naHamadTy OiSTHOK MOBEPXHI aXTU. BUKOprcTaHHS pilleHb /1J1d NOUYKY ONTUMAalIbHOTO MAapIIPYTy JO3BOJIAThH
CKOPOTUTHU 4ac TPaHCIOPTyBaHHS 6inbll, HixX Ha 40%, BpaxoBylOUr IIpU LIbOMY OOMeXXeHHs Ha Tull T3 Ta BapTicTh
MapupyTy. Kito4osi cioBa: iHpopMaLiliHO-004MCIII0BaJIbHA CUCTEMA, KOHTPOJIb CTAHY, KOMIIJIEKCHUI [IPOTHO3
CTaHy, He4iTKa HEIIpOHHA MEePEeXa, HeipOHHA Mepeska BUCOKUX nopsakiB, NARMAX, NARX, ek3oreHHi (pakropy,

OIllTMMaJibHa TPaHCIIOPTYBaHHA.

2. The thesis is devoted to solving the tasks of improving the quality of serving coal mine production processes by
creating highly efficient special-purpose subsystems that will significantly expand the functionality of the IMS
used in the coal industry. To solve this problem, within the framework of a unified approach, a special-purpose
subsystem was created based on the methods of forecasting and monitoring the state of the equipment and the
mine atmosphere. A subsystem for analysis and construction of routes was also proposed, which solves the
problem of finding the optimal transportation of mine materials. The proposed methods underlying the developed
subsystems are based on artificial neural networks, fuzzy logic and meta-algorithms. The paper proposes methods
for monitoring the state of the mining equipment and the mine atmosphere based on a fuzzy neural network and a
high-order network. The created subsystem for analyzing the state of the mining equipment and the mine
atmosphere allows for a comprehensive assessment of the state, taking into account simultaneously the required
number of input parameters. The accuracy of the diagnostic results obtained is 93%, which is 13% more compared
to existing methods. Methods were also proposed for predicting the state of the mining equipment and the mine
atmosphere based on the NARX and NARMAX artificial neural networks, allowing to take into account the influence
of external factors on the forecast of the main indicator. The proposed neural network approaches for analyzing
and predicting the state are extensible with the required number of input parameters. Were considered
metaheuristic methods of searching for the optimal transportation of materials, allowing to take into account the
restrictions on the type of vehicle, the cost of the route and the landscape features of the mine sections. Using
solutions to find the optimal route allows you to reduce transportation time by more than 40%, while taking into
account restrictions on the type of vehicle use and the cost of the route. Keywords: information and computing
system, state monitoring, complex state forecast, fuzzy neural network, high-order neural network, NARMAX,
NARX, exogenous factors, optimal transportation.
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