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Abstract. The paper presents the results of research aimed at developing a method and
software tools for identifying the class of a mixing device by its resistance coefficient through
experimental data processing. Currently, the main methods for studying mixing devices are
finite element methods, as well as procedures of estimating turbulent transfer parameters
using laser dopplerometry and chemical methods of sample analysis. These methods require
expensive equipment and provide results only for certain types of equipment. This makes it
difficult to extend the inferences to a wider class of devices with different designs of mixing
impellers. The proposed method involves processing the results of an experiment in which
a point light source forming a beam directed vertically upwards is located at the bottom of
a container filled with a transparent liquid. A mixing device with variable rotation frequency
is placed in the container. When performing experiments in real conditions, small deviations
in the size and location of the mixing device lead to difficult-to-predict fluctuations of the
funnel surface. Therefore, the image of one marker describes a trajectory that is difficult to
predict. It, under certain conditions, can intersect with the trajectories of other markers or
be interrupted at the moment when the marker is closed by a stirrer blade passing over it.
The resulting image of the markers is associated with a change in the rotational speed of the
blade by a rather complex relationship. To identify this dependence, it is proposed to use deep
neural networks operating in parallel in two channels. Each channel analyzes the video signal
from the surface of the stirred liquid and the time sequence characterizing the change in the
speed of rotation of the blades of the device. It is proposed to use neural networks of various
architectures in the channels - a convolutional neural network in one channel and a recurrent
one in another. The results of the operation of each data processing channel are aggregated
according to the majority rule. The computational novelty of the proposed algorithm lies in
the expansion of the receptive field for each of the networks due to the mutual conversion of
images and time sequences. As a result, each of the networks is trained on a larger amount
of data in order to identify hidden regularities. The effectiveness of the method is confirmed
by testing it with the use of a software application developed in the MatLab environment.
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AHHoTauums. pedcTaeneHbl pe3ynbTaThl UCCNEA0BaHUA, Liesblo KOTOPOro ABNANach
paspaboTKa MeToda M MPOrpaMMHOr0 MHCTPYMeHTapuA O1A onpedeneHuA Knacca
rnepeMeLLMBalOLLIEr0 YCTPOMCTBA Mo NoKasaTeslio ero KoadpduLumeHTa ConpoT1BIEHNA Ha OCHOBE
06paboTKM 3KCMepMMeHTaNbHbIX OaHHbIX. B HacTosALlee BpeMA OCHOBHbLIMU MeTodaMu
“ccnenoBaHMA NepeMeLlMBaloLLNX YCTPOMUCTB ABMAITCA METOAbl KOHEYHbIX 3/IEMEHTOB,
a TaKMe npouenypbl OLEHKM NapameTpoB TypOyneHTHOro nepeHoca C UCMosib30BaHUEM
nasepHol OONNepoOMeTPUM U XMMUYECKOr0 aHanm3a npob. YkasaHHble MeTodbl npegnonaratoT
Hannume goporocTosLlero 060pynoBaHMa U obecrneynBaloT Npyu 3TOM pe3y/bTaTbl TONIbKO
ONA OTAeNbHbIX TUNOB 060pydoBaHMA. ITO 3aTpyAHAET pacnpocTpaHeHue MoJslyYeHHbIX
BbIBOJOB Ha LLUMPOKMIA KNTacC YCTPOMCTB C Pas/IMYHON KOHCTPYKLMEN NepeMeLLmBaloLLero
BMHTa. [pegnaraemMblit MeTo nogpasyMeBaeT 06paboTKy pe3y/ibTaToB 3KCMEePUMEHTa,
B paMKax KOTOPOro Ha AHe 3amnojiIHeHHOro NPO3payHoN MUOKOCTbIO COCYAa PacrofioeH
TOYEYHBbI UCTOYHUK CBeTa, GOPMUPYIOLLMIA HanpaBeHHbI BepTUKaNbHO BBEpX Nydy. B cocyn
noMeLlaeTca nepeMeLLMBaloLLee YCTPOMCTBO C M3MeHAEMOMN YacToTo BpalleHuA. danee
NpMMeHsAeTCA ABYXKaHanbHasA 06paboTKa BUOeoCHrHana Ha NoBEepPXHOCTM NepeMeLLMBaeMoi
UOKOCTM U BPpeMeHHOM Noc/ie4oBaTeNIbHOCTH, XapaKkTepusyoLwen M3MeHeHe YacToTbl
BpaLLeHUs nonacten ycTpoicTea. B KaHanax npennoXeHo UCnosb3oBaTb HEMPOHHbIE
CeTV pasfiNYHbIX apXUTEKTYp: B OAHOM KaHasle CBEePTOYHYI0, @ B APYrOM — PEKYPPEHTHYI0
ceTb. Pe3ynbTathl yHKLMOHMPOBAHMA Kaa0ro KaHana o6paboTKM JaHHbIX arperupylTca
Ha 0CHOBE MaKopuTapHoro npaeuna. HoBusHa npennaraeMoro MeToda C BblYMCIUTENbHOM
TOYKM 3peHUA 3aKI0YaeTCA B paclUMpeHMn peLenTUBHOMO MosiA ANA KarKdon U3 ceTeit
3a cyeT B3aMMHOro npeobpasoBaHnA N306parKeHNin U BpeMeHHbIX NocsiefoBaTelbHOCTEN.
B pesynbraTte Kamaan u3 ceTeit 06yyaeTtca Ha 6osbLieM 06 beMe AaHHbIX C LieSlblo BbIABIEHWSA
CKPbITbIX 3aKOHOMepHOCTEN. 3TO B KOHEYHOM UTOre NMPUMBOAUT K MOBbILLEHWUI0 TOYHOCTU
KnaccuduKaLmm, YTo NoATBepHKAaeTCA pesynbTaTamMu anpobauum NpeanoHeHHoro MetToaa
C Ucnosb3oBaHWeM paspaboTaHHoro B cpede MatLab nporpaMMHoro npunoKeHus.
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