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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYyHHX PYyOpPHK: 50.47.31

Tema gucepranii:
1. AjanTuBHE KEPYBaHHS NIPOLLECOM COPTYBaHHS KyCKOBOI py/i Ha 6a3i HEYiTKOrO BUSHAYEHHS MiHEPaJIoro-

TEXHOJIOTIYHMX Pi3BHOBUZIB.

2. Adaptive control of lump ore sorting process based on fuzzy definition mineralogical and technological varieties.

Pedepar:

1. O6'eKT BOCHIIKEHHS - IPOLeCU KEPYBaHHS aBTOMAaTUYHUM COPTYBaHHSIM KyCKOBOI 3aJ1i30pyHOI CUDOBUHU 3
pO3Mi3HaBaHHAM ii MiHEPAJIOTO-TEXHOJIOTIYHUX PI3HOBUIIB HA OCHOBI CYIIPOBOY MHOXKUHY KYCKiB PyIH 10
BiZI€OINOTOKY. MeTa JOCiIpKEHHS - YIIOCKOHAJIEHHSI METOIiB aJalITUBHOTO KEPYBAaHHS IIPOLIECOM COPTYBAaHHS B
MIOTOLi Ha KOHBEEPi KPYITHOKYCKOBOI 3aJ1i30pyAHOI CUPOBMHU, ITPELICTABIEHOI AEKiIbKOMa MiHEpaIoro-
TEXHOJIOTIYHUMHU Pi3HOBUAMU, HA OCHOBI 6€3KOHTAKTHOIO HEPYHMHIBHOTO KOHTPOJIIO XapaKTePUCTUK KYCKiB i3
(OpMyBaHHSIM KEPYIOUHUX BILJIMBIB HA OCHOBI CYITPOBOJIKEHHSI KYCKiB PYM I10 BileONOTOKY. MeTonu NOCiIKeHHSI:
MaTE€MaTU4HOI CTaTUCTUKY TA T€OPii MUMOBIPHOCTI; aHAJIITUYHOIO KOHCTPYIOBAHHS Ta KOMIT'IOTEPHOTO

MOJI€JIIOBaHHS; CUCTEMHOTO aHasli3y Ta MEeTOAY ONTUMaJIbHOTO, aJANITUBHOTO i 6araTOKpUTepiasbHOro KepyBaHHS;



YMCEJIbHOTO MOJIE/IIOBAHHS; KOMIT'IOTEPHI iH(pOopMaliliHi Ta IporpaMHi TexHosorii. HoBusHa - ynepime
3aMIPONIOHOBAHO OPUTiHAIBHUI METO/, PO3IMi3HaBaHHS MiHEPaJIOro-TEXHOJIOTIYHUX Pi3BHOBUIB KPYITHOKYCKOBO]
3aJ1i3HOI PyIy, O I'PYHTYETHCS HA BiZleOCYIIPOBO/I KYCKiB pyiX y IIOTOL 11 HEYITKil KiacTepu3sallii BilHOBIEHUX
3HA4Y€Hb €JIEKTPOMArHiTHOI IPOHUKHOCTI, KPYITHOCTI, KOJIbOPY I Macu PyLHUX KYCKiB; yIOCKOHAJIEHO METOIU:
OIEPATUBHOTIO BiJHOBJIEHS XapaKTEPHUCTUK KPYITHOKYCKOBOI PYiM Y IOTOLi HA OCHOBI HEPYIHIBHOTO KOHTPOJIIO Ta
BiZIl€OCYIIPOBOAY 3 KOMIIEHCAIli€l0 BUKIMKAHUX 3MiHOIO BOJIOTOCTI, XiMiKO-MiHEPAJIOTiYHOr'O CKJIALy PYLHOTO
Marepiainy, pyxoM HOro KyCKiB BilHOCHO KOHBEEPHOI CTPiUKM 1 JaTYMKa BileOCUrHay, a TAKOX 3MiHOIO IIapaMeTpiB
IOBKIiJLJIS [IEPEIIKO, 110 Lil0Th HAa NATYUK BileOCUTHAIY, KOMIIEHCALlis SIKUX HA OKPEMOMY Kallpi 3Ii1ICHIOETHCS i3
3aCTOCYBaHHSIM y KOMILIeKci meTony Piuapncona-Jlioci i aganTuBHOI MeziaHHoi QinpTpaliii; aBTOMaTH30BaHOTO
KEPYBaHH$ [IPOLIECOM COPTYBAHHS KPYITHOKYCKOBOI Py 3 PO3IIi3HABaHHAM ii MiHEpasioro-Te€XHOJIOTIYHUX
Pi3HOBUIIB HA OCHOBI HEYITKOIO JIOTIYHOT'O BUCHOBKY, SIKUI BiIpi3HSIETbCS TUM, 110 afanTallisi HEUiTKAX (PYHKLIN
HaJIEXXHOCTi TEPMIB Y IIOCUJIKAX MPABUJI PO3IIOALNY 3[iICHIOEThCS IIJISIXOM alTPOKCUMallii rayCoBUMU (PYHKLiSIMU
HaJIEKHOCTI MIPOEKIiN Pe3yJIbTaTiB KjlacTepu3alil xapaKTepPUCTUK KYCKiB pyIM Ha MHOXKMHY BXiTHUX JAHUX 3
KOperyBaHHSM HOPMHU BificTaHi 3a anroputMmoM I'ycradcoHa-Keccesns, o [103BoJIs€ TOUHIIIE BU3HAYUTU POPMY
KJIACTepiB i 3abe3nevye 3HUKEHHS cepeHbOi TOMUJIKY KiacTepusatii go 0,63%. Pedynbratt po60TH NEpENaHo Is
BHMKOPHUCTaHHS IIPY [TPOEKTYBAaHHI Ta OCBOEHH] TEXHIYHOTO 1 aJITOPUTMIUYHOrO 3a6e3IeyeHHs CUCTEM
aBTOMATUYHOTO KEPYBaHHS IIPOLLECOM COPTYBAHHS KPYIMHOKYCKOBOI pyau TOB "KpuBOpi3bKUI iHCTUATYT
aBTOMAaTUKU'". ['ajly3p - aBTOMATH3Allisg IPOLECiB KepyBaHHS (TEXHIUHI HAYKN).

2. Solved scientific problem of improving the adaptive process of control sorting lump ore based on fuzzy
determine of its mineralogical and technological varieties by video tracking of set of ore pieces and contactless
monitoring of visual and physical characteristics of the ore pieces. To improve the efficiency of the control process
of automatic lump iron ore sorting during transportation on the conveyor the method of recognition of
mineralogical and technological varieties based video tracking of pieces and fuzzy clustering restored values of
electromagnetic permeability, size, color and weight of the ore pieces in multidimensional space from using fuzzy
knowledge base that can recognize types of rich and poor in hematite ores. The method of operational monitoring
of characteristics of lump ore flow based on nondestructive testing and video tracking in conditions of the video
sensor noise compensation of in the single frame which is carried out of using a complex method of Richardson-
Lucy and adaptive median filtering. The method of automated process of lump ore sorting control in the flow on
the line based on fuzzy inference. The method of forming the automatic process of lump ore sorting control during
transportation on the conveyor was proposed. Industry - automation of management processes (engineering
science).
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