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Fig.1 Event-driven digital twin system framework for products
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Fig.5 Comparison of prediction results between the training and test sets of each model
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Table 1 Evaluation indicators for each model

T R R R
CNN-BiGRU-Self-attention 0.040 0.076 0.902
GRU 0.068 0.118 0.884
BP 0.254 0.232 0.776
LSSVM 0.334 0.428 0.749
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Event-Driven Product Digital Twin System Construction and Quality Prediction

XIANG Feng"?, LIAO Ke"’

(1. Key Laboratory of Metallurgical Equipment and Control Technology, Ministry of Education,

Wuhan University of Science and Technology, Wuhan 430081, China;
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Wuhan University of Science and Technology, Wuhan 430081, China)

[ABSTRACT]

Complex manufacturing processes face challenges posed by scenario complexity and multiple dynamic

events. In order to improve the accuracy of complex product quality prediction, an event-driven product digital twin
system framework is proposed by combining digital twin and event-driven, and an event-driven product manufacturing
multidimensional twin model is established, which is utilized to simulate various scenarios in the actual manufacturing
process and combined with the key event information to achieve a more accurate prediction of product quality. Then, the
product quality prediction model based on hybrid neural network is constructed by combining convolutional neural network
(CNN), bidirectional gated recurrent unit (BiGRU) and self-attention mechanism for the time-dependent relationship in
the event sequence. Finally, the event-driven digital twin operation model for quality prediction of transmission assembly
is illustrated by taking dual clutch transmission (DCT) assembly as an example; and the accuracy of the proposed quality
prediction model is verified by comparing with the traditional single-model prediction method.

Keywords: Digital twin; Intelligent manufacturing; Event-driven; Quality prediction; Hybrid neural network
(T *%)
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