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ABSTRACT

ARTICLE INFO

As consumers care more and more about product quality, it is important to
mine the deep correlations between production and manufacturing parame-
ters and the evaluation of product quality through the analysis of industrial
big data. The existing research of product quality prediction faces several
major problems: the lack of diverse quality features, the poor tractability of
abnormal parameters, the strong nonlinearity of parameters, the obvious
sequential property of data, and the severe time lag of data. To solve these
problems, this paper explores the quality prediction and control of multistage
MP process (MPMP) based on big data analysis. Firstly, the prediction strate-
gy and flow were specified for MPMP product quality prediction, and the
features were extracted from MPMP product quality. After that, the MPMP
product quality features were described in multiple dimensions, the attention
mechanism was introduced to the prediction process. In addition, the recur-
rent neural network was improved, and an MPMP product quality prediction
model was established on bidirectional long short-term memory (BiLSTM)
network. Our model was compared with AdaBoost and XGBoost through
experiments. The effectiveness of our model was demonstrated by the results
of the appearance quality PQ1, and the area under the curve (AUC) for each
process parameter. In general, our model is superior to other algorithms in
the accuracy, mean accuracy, and precision of product quality prediction.
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POVZETEK

PODATKI O CLANKU

Ker potrosnike vse bolj skrbi kakovost izdelkov, je pomembno raziskati pove-
zave med proizvodnimi parametri ter dojemanjem kakovosti izdelkov. Obsto-
jeCe raziskave napovedovanja kakovosti izdelkov se soocajo z veC tezavami:
pomanjkanjem raznolikih znacilnosti za opis kakovosti, slabo sledljivostjo
odstopajoc¢ih parametrov, mocno nelinearnostjo parametrov, ocitno zapore-
dno povezanostjo podatkov in velikim ¢asovnim zamikom podatkov. Za resi-
tev teh tezav predlagamo napovedovanje kakovosti in nadzor veéstopenjskega
proizvodnega procesa (MPMP) s pomocjo analize velepodatkov. Prvic, strate-
gija in potek napovedovanja sta bila dolo¢ena za napovedovanje kakovosti
izdelka MPMP, lastnosti pa so bile pridobljene iz kakovosti izdelka MPMP.
Nato so bile znacilnosti kakovosti izdelka MPMP opisane v vec¢ razseznostih, v
postopek napovedovanja pa je bil uveden mehanizem pozornosti. Poleg tega
je bila izboljsana ponavljajoca se nevronska mreZa in vzpostavljen je bil model
napovedovanja kakovosti izdelka MPMP na podlagi mreZe dvosmernega dol-
gega kratkoro¢nega spomina (BiLSTM). Razvit model smo s poskusi primerjali
z AdaBoost in XGBoost. U¢inkovitost modela smo za vsak procesni parameter
dokazali s kakovostjo videza PQ1 in povrsino pod krivuljo (AUC). Na splo$no
je na$ model boljsi od drugih algoritmov v natan¢nosti, srednji natan¢nosti in
natancnosti napovedi kakovosti izdelka.

Kljucne besede:

Analiza velepodatkov;
Vecstopenjski proizvodni proces
(MPMP);

Napoved kakovosti;

Strojno ucenje;

Umetna nevronska mreza;
Ponavljajoce se nevronske mreZe;
Dvosmerni dolgi kratkoro¢ni spo-
min (BIiLSTM)
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