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AHHoTauua. 0TcyTcTBUE 3O GEKTUBHON CUCTEMBI OLLEHKM KaYecTBa CbipbA NpU NpUeMKe
B MOJEBbIX YC/IOBUAX CTaslo OCHOBaHWEM 1A HanNUcaHuA cTaTbn. B cTaTbe onuckiBaloTCA
BaXHble Hay4YHble M MPaKTUYECKUE 3a4auM, CBA3aHHbIe C 3TOM NPobIeMoR, Takue Kak
pa3paboTKa MeTo40B KOHTPOJIA Ka4eCTBa Cbipbs, CO3AaHNe anrOPUTMOB UHTENNIEKTYaNbHON
noadepHKku AnA 6bICTPON U TOYHOW OLLEHKM KayecTBa ChipbA B peMMe peasibHoro
BpeMeHU. ABTOPbI MPOaHann3npoBanu oTe4eCTBEHHbIE U 3apyberKHble HayyHble paboThbl,
onucbiBaloLLMe MeToAbl U MOAX0Abl K KOHTPOJTI0 Ka4YeCcTBa ChipbA, U MPULLIM K BbIBOAY, YTO
anroput™ YOLOV5 1 BU3yanbHbIn TpaHchopMep ABnAlTcA Hanbonee noaxogAamMm ansa
HacToALLero UcciefoBaHWA, UX COYeTaHWe paHHEee He UCMOJIb30BanoCh B INTEPATYPHbIX
MCTOYHMKaX. B cTaTbe cogeprKuTcA NocTaHoBKa 3a4ayvu No pa3paboTKe MHTENNEKTYaNbHON
CUCTEMbl KA4eCTBa CbipbA, ONUCaHNEe aNrOpPUTMOB 06HAPYHKEHWA 06BEKTOB, UX CPAaBHUTESIbHAA
XapaKTepucTuKa. lNpuBeaeHo onvcaHne NpuHLMNAa paboTbl 04HO3TANHOI0 asiropuMTMa AeTeKLuUK
06beKTOB Ha M30bparkeHn YOLOVS v ero npenMyLLLECTBO Nepes CYLLeCcTBYIOLLMMIM aHanoramMu
MEeTOL0B INy60KOro 06y4eHuUs, KOTopble LUIMPOKO UCMONb3YTCA AR 06HApYHKeHUA 06BEKTOB.
MpencTaBneHbl pe3ynbTaThl paboTbl HEMPOHHbBIX CETEW, 3a4a4e KOTopbIX ABAETCA BblABIEHNE
6paKoBaHHOIO CbipbA M3 06LLEr0 KONMYECTBa, XPaHALLErocA B onpeAesleHHOM BaroHe
W NpUHagekallero KOHKPeTHOMY NOCTaBLUMKY. MHTeNNeKTyanbHana cucTeMa aHanUTUKK
Ka4ecTBa CbiMy4ero Cbipbs BKOYAET KaMepbl, PacrooKeHHbIe Haf, BaroHaMu 1 COOKY OT HUX.
KauecTBo cbipbA onpefenaeTca NyTeM nepefayvm U3obparmeHUn ¢ Kamep, GUKCUPYOLLUX
norpysKy, B HEMPOHHYI0 CeTb A4J1A nocneaytLlen obpaboTku. [nAa obHapyr<eHMA HoMepa
BaroHa npumeHsaeTtca anropmut™ YOLOV5, KoTopbli obecneymBaeT ToUHOe onpedeseHne
HoMepa BaroHa. [1nA onpefeneHna npoueHTa bpaka rpysa Ha NepBOM 3Tane UCMosib3yeTcA
nogxon YOLOvVS ona BbigeneHns o6nact n3obparmeHus ¢ rpy3oM, a 3aTeM NpuUMeHsAeTcA
BU3YasbHbIN TpaHChOpPMep, KOTOPbIN BbINOSIHAET 3a4a4y perpeccuu, onpeaesisas NpoLLeHT bpaka.
BHegpeHWe npegnaraeMoin MHTENNEKTYabHON CUCTEMbI NO3BOSIUT 3¢ dEKTUBHEE YyNPaBAATb
NMpPOU3BOACTBOM, COKPATUTb PACX04bl U MOBLICUTb KAYeCTBO MOCTAB/IAEMON0 ChiMy4ero ChipbA.
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Abstract. The lack of an effective system of raw material quality assessment during
acceptance in the field is the reason for writing this article. The article describes important
scientific and practical tasks related to this problem, such as the development of methods of
raw material quality control, creation of algorithms of intellectual support for fast and accurate
assessment of raw material quality in real time. The authors have analyzed domestic and
foreign scientific papers describing approaches and methods for raw material quality control
and concluded that the YOLOVS5 algorithm and visual transformer are the most suitable for
the present study, their combination has not been previously used in the literature. The paper
presents the problem statement for the development of an intelligent raw material quality
system, description of object detection algorithms, their comparative characterization. The
description of the working principle of the one-stage algorithm of object detection in the image
YOLOV5 and its advantage over the existing analogs of deep learning methods, which are widely
used for object detection, is given. Also presented are the results of neural networks, the task
of which is to identify defective raw materials from the total amount stored in a particular
railcar and belonging to a particular supplier. An intelligent system for analyzing the quality
of bulk raw materials includes cameras located above and to the side of railcars. The quality
of raw materials is determined by transferring images from the loading cameras to a neural
network for further processing. YOLOv5 algorithm is used to detect the railcar number, which
provides accurate detection of railcar number. To determine the percentage of rejected cargo,
in the first step, YOLOv5 approach is used to select the image region with cargo and then
visualization is applied to detect the percentage of rejected cargo. Implementation of the
proposed intelligent system will allow more efficient production management, reduce costs
and improve the quality of delivered bulk raw materials.
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BBepneHue

KTyaJIbHOCTh MPOOIeMBI aHATN3a Kade-
A CTBa CHIPbS MIPU IPUEMKE B ITOJIEBBIX yC-

JIOBUSIX 00YCJIOBJIEHA HEOOXOIUMOCTHIO
o0ecredeHusT BEICOKOH TOYHOCTH B CKOPOCTH
KOHTPOJISI, 9TOOBI COKPATHTh BPEMS MKy COO-
pPOM 00pas3IoB ¥ MMOTydeHNEM Pe3yIIbTaToOB aHa-
mu3a [1, 3, 7]. 310 0coO0EHHO Ba)KHO B CEITHCKOM
XO3SICTBE W MUIIEBOW MPOMBIIUICHHOCTH, TJIe

Ka4eCTBO ChIPbSI MOKET CYIIECTBEHHO BIHSIThH
Ha MPOU3BOJCTBEHHBIE MPOTIECCHl M KOHEYHBIH
MIPOAYKT.

KoHTpoih KauecTBa ChIPbs MO3BOJSACT YIyd-
IIUTh Ka4e€CTBO MPOJYKIIMH U MOBBICUTH YJIOB-
JIETBOPEHHOCTH notpedureneil. Konrpons kaue-
CTBa CBIPBS B TIOJIEBBIX YCIOBHSIX TAKKE MOKET
MTOMOYb COKPATUTh 3aTPAThl HA TPOU3BOICTBO
Y TOBBICUTH 3((HEKTUBHOCTH MCIIOIb30BAHUS
pecypcos.
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