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VOCs concentration prediction model for graphite electrode molding
by fusing DyCNN and CBAM

WANG Zhenfang, WANG Zihan

(College of Information and Electrical Engineering, Hebei University of Engineering, Handan 056038, Hebei, China)

Abstract; Addressing the challenge of accurately predicting Volatile Organic Compounds ( VOCs) emissions in the graphite
electrode forming process, a hybrid neural network model has been proposed. This model integrates a Dynamic Convolutional
Neural Network (DyCNN) with a Convolutional Block Attention Module (CBAM). The Random Forest (RF) algorithm is utilized
to analyze the impact of environmental variables on VOCs concentration in graphite electrode molding. The DyCNN enhances the
CBAM's capacity to extract and process the weights of different feature dimensions. The improved CBAM module, when combined
with the TCN-BiGRU network, allows for capturing the relationship between the influential factors of VOCs pollutants and the
long—term trend of time series data. The experimental results show that the fused DCTCN-BiGRU model has significant advantages
compared with other models in forecasting accuracy and data fitting degree, and can provide a new technical means for VOCs
governance of carbon enterprises.

Key words: VOCs concentration prediction; graphite electrode molding; Dynamic Convolutional Neural Network ( DyCNN) ;
Convolutional Block Attention Module (CBAM) ; Random Forest ( RF)
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Fig. 3 Importance analysis results of environmental variables
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Table 1 Single—day prediction results error
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Fig. 6 Multi-day prediction results of VOCs concentration
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Table 2 Multi—-day prediction results error
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