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AHHoTauums. B nocnegHee gecATuneTHe BHeApeHV e METOA0B MCKYCCTBEHHOMO MHTENIEKTa
B NMPOMBILLIIEHHOCTb NPOUCX0AMUT Bee bbicTpee. PasBuTre anropuTMoB ryboKoro oby4veHus
1 NosBJIeHNe BO3MOMHOCTU XpaHUTb 1 obpabaTbiBaTb 60NblLMe 06beMbI MHPOPMaLLUK
nosBosAeT 6bICTPO 1 3¢ GEKTUBHO aBTOMATU3MPOBATb 3a4a4N, KOTOPbIE paHee MOrM peLlaThb
TOJIbKO JIOAUN — COTPYAHWUKM NPEANpUATUR, @ NONyYeHHbIe pe3y/bTaTbl He TOSIbKO COOTBETCTBYIOT
KOMHUTMBHBIM CMOCOBGHOCTAM YenloBEKa, HO M 3a4acTylo UX NpeBoCcXoAAT. MIHTepecHbIM
MpVYMepoM pyTUHHOW 334a4u, aBTOMaTM3aLMA KOTOPO BO3MOMKHA METOAaMM KOMMbIOTEPHOMO
3peHua, ABNAETCA 334a4a CErMeHTaLMM KaMHe Ha KOHBeepax U CKnadax ropHof06bIBaoLLMX
npeanpuATUA AnA obecnevyeHns KOHTPOA KaYecTBa ChipbA U roToBOM NpodyKumu. Llenb
[aHHOM paboTbl — pa3paboTKa anropuMTMa cerMeHTaLuM KaMHel Ha KoHBeepax 1 cknagdax. [na
[OCTUMEHUA 3TON Lenuy 6b11 NPoBeEH KPaTKUIM MCTOPUYECKMIA 0630p NOAXOA0B K pELLEeHUIo
OMUCaHHON 3aJlayu, a TaKKe NpoBedeHo UcciefoBaHUe NPUMeHeHUA apxuMTeKTypbl Mask
R-CNN K pelueHuio 3aa4um cerMeHTauumn KamHen. 0byyaoLwmnin Habop AaHHbLIX BKoYan
1000 nzobparkeHuUI, NosyYeHHbIX C NoMoLLblo ayrMeHTauun ns 100 doTorpaduin LebHs,
chenaHHbIX Ha KoHBeWepe ropHoaobbiBatLLero npeanpuaATUA. MNonyyeHHble pesynsTaThl
B MeTpuKe loU npeBbicunm 83%, a B MeTpuke Accuracy — 89%, 4yto obecneuymBaeT
KayeCTBEHHbIN aBTOMATUYECKMI HEMpPepbIBHbIN BU3YyasibHbIN KOHTPOJ1b KA4YeCTBa CbipbA UK
roToBOM NPoAyKuUW. [onyveHHble KapTbl CErMEHTaLLMM MOFYT CIYUTb XopoLlei H6a3ow
LNA onpefeneHnA BarKHbIX B 06pabaTbiBaloLLel MPOMBILLIIEHHOCTU IPaHYIOMETPUYECKUX
XapaKTepPUCTUK, KaTeropun KayecTBa, CBOEBPEMEHHO 06HapyrKMBaTb newagHocTb
Ha KOHBelepax 1 cerperawmio Ha CKNagax roToBoM NPOAYKLUUM B peasibHOM BPEMEHMU.
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Abstract. In the last decade, the introduction of artificial intelligence methods in industry
has been accelerating. The development of deep learning algorithms and the emergence
of the ability to store and process large amounts of information make it possible to quickly
and efficiently automate tasks that previously could only be solved by people — employees of
enterprises, and the results obtained not only correspond to human cognitive abilities, but often
surpass them. An interesting example of a routine task that can be automated using computer
vision methods is the task of segmenting stones on conveyors and warehouses of mining
enterprises to ensure quality control of raw materials and finished products. The purpose of
this work is to develop an algorithm for segmenting stones on conveyors and warehouses.
To achieve this goal, a brief historical review of approaches to solving the described problem
was carried out, and a study was made of the application of the Mask R-CNN architecture to
solving the problem of stone segmentation. The training dataset included 1000 augmented
images from 100 crushed stone photos taken on a mining conveyor belt. The results obtained
in the loU metric exceeded 83%, and in the Accuracy metric — 89%, which provides high-quality
automatic continuous visual quality control of raw materials or finished products. The resulting
segmentation maps can serve as a good basis for determining granulometric characteristics,
quality categories that are important in the mining industry, timely detecting flakiness on
conveyors and segregation in finished product warehouses in real time.
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BesepeHue

€roHs BO BCEM MUPE aKTHBHO HUAET IH(D-

pOBH3aIUs NPOMBIIUIEHHOCTH. B 9acTHO-

CTH, IPOMBILIUICHHBIE TPEINPUATHS aK-
THUBHO MHBECTHPYIOT BO BHEIPEHHNE TEXHOJIOTUI
HCKYCCTBEHHOT'O MHTEJIIEKTA JJIsl TOBBIIICHUS
00BEKTHBHOCTH KOHTPOJISI KA4eCTBA ChIPbS U TO-
ToBO# nponykuuu. [Ipu 3TOM B TopHOAOOKIBA-
fo1IeH TPOMBIIIIIEHHOCTH, SBJISIIOIIENCS OTHON
13 KPYIHBIX OTPAciield pOCCUIICKON SKOHOMUKHU
u obecreunBaroleil paboyre MecTa HOUTH JUIs

MHUJLTHOHA paGOTHUKOB' [8], KOHTPOJIL KauecTBa
JI0 CHX TIOp OCHOBaH Ha MeXTrocyaapCTBEHHOM
crangapre [OCT 8269.0-97 «1llebens u rpa-
BUH U3 MJIOTHBIX TOPHBIX IOPOA M OTXOAOB IIPO-
MBIIIJIEHHOTO MPOU3BOACTBA JIJIsl CTPOUTEIb-
HBIX paboT: MeToabl HU3HKO-MEXaHUIEeCKUX
UCTBITaHUW». [IJI1 KOHTPOJISl KauecTBa B COOT-
BerctBUuH ¢ ['OCT 8269.0-97 HEecKoIbKO pa3
B JIEHb Ha CKJIaJ]aX U KOHBeWepax MPOBOST BbI-
OOpoUHBI 0TOOP P00, Hajee I ONIPEIeICHIS

I Denepanbuas cnyxba rocynapcTBeHHOl CTATHCTHKH.
URL: https://rosstat.gov.ru/
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