Aemomamuszayusn 6 npomvtuinennocmu 2024. Nel(
WWW.aviprom.ru

DOI: 10.25728/avtprom.2024.10.05

B.M. Jlozopyes, B.H. Maxcumenkos, A.K. Bracos (L{enmp yugposwvix mexnonoeuil, I pynna Pyoumex)

HopmaTuBHO-onucaTe/JbHbIN MeTOoj aBTOMATHYECKOI'0 OLleHUBAHUSA neicTBuil oneparopoB
TeXHOJOTHYeCKHX MPOLEeCcCOB

Ilpeonacaemca u uccredyemca 2uOPUOHAS HOPMAMUBHO-ONUCAMENbHAA OYEHKA UCHOTHEHUS ONepamopoMm
mexnono2uieckux npoyedyp. Hopmamuenas uacmv Hneobxoouma 01 oOnpedeneHus Kauecmea UCKYCCMEEHHO
nopodcoaemvix 8apuanmos ucnoinenus. Ilonyuennvie 6b100pKU 6apuUAHMO8 GU3VATUSUPYVIOMCA 6 NPOCMPAHCTNGE
NOHUNCEHHOU  PA3MEPHOCIIU  MEeMOOOM 2NA6HbIX KOMNOHEHM U pa30eislomca No Kavyecmey 02paxrcoaemvlmu
monnensmu. Ilpunaonescnocms KOHKpEemMHOU Mpaekmopuu UCHOIHEHUs K ONpeOdeieHHOMY MOHHEN0 dopmupyem
ONUCAMENBHYIO OYEHKY OelCmEUll onepamopa 8 mpeHuHee U 6 pedaibHOM YNpAeleHul MexXHOI0SUYeCKUM 00BbEKMOM.
Ilposeden nunomublil  IKCNEPUMEHM € UCHOTb30BAHUEM MPEHANCEPHOU MOOenu neuu Ha OB0UHOM MOnIuse,
noomeepOUsULLL 8bICOKYIO HAOEHCHOCTb 2UOPUOHOU OYEHKU.

Kurouesvie cnosa: agmomamuueckas oyenka Oelcmesutl Onepamopos, HOpMAmugHoe U ONUCAmenbHoe oyeHusaHtue,
HOPpMAMUBHO-ONUCAMENbHAS OYeHKA Oelicmeuli onepamopd, mpaekmopus 8blNOJIHeHUs Npoyedypsl, Memoo 21d8HbIX
KOMROHEHM, 02paxcoaroujue moHHeu.

o3opuyes Buxmop Muxaiinosuyu — 0-p mexu. Hayx, Oupekmop no pazeumuro busneca,
Maxcumenkoe Baaoumup Huxonaeeuu — cmapuiuii umdicenep,
Bnacoe Apmem Koncmanmunosuy — cmapuwiuii unsicenep, Llenmp yughposvix mexnonoeuii (epynna Pyoumex).
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Dozortsev V.M., Maksimenkov V.N., Vlasov A.K. Normative-descriptive technique for automatic evaluation of
process operator actions

The paper offers and examines the hybrid normative-descriptive evaluation of procedure implementation by process
operators. The normative part is necessary for determining the quality of artificially generated implementation
variants. The obtained variant samples are visualized in the space with the dimensionality reduced by principal
component analysis and separated subject to quality by means of enclosing tunnels. The membership of a path to a
certain tunnel forms a descriptive estimate of operator’s actions either in the training session or at the real-life process
plant. A pilot experiment was undertaken with a simulation model of a dual feed heater, which has confirmed the high
reliability of the hybrid estimate.

Keywords: automatic evaluation of operator’s actions, normative and descriptive evaluation, normative and descriptive
estimate of operator’s actions, procedure implementation path, principal component analysis, enclosing tunnels.





