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Abstract: In this study, a diesel vehicle NH; emission prediction model based on the fusion framework of Convolutional Neural
Network (CNN) and Transformer is proposed. The model was developed by integrating the local feature extraction capability of
CNN with the global dependency modeling capability of Transformer, enabling the highly accurate prediction of NH; emissions from
diesel vehicles under real road driving conditions. The study was conducted based on the actual on-road emissions test data of an
N;-class diesel vehicle. Feature screening was performed using the Pearson correlation coefficient method, and the key
hyperparameters of the model were optimized through the application of the Bayesian algorithm, which enhanced its performance.
Additionally, the SHapley Additive exPlanations (SHAP) algorithm was utilized to identify the pivotal factors influencing NH;
emissions. The results indicated that the proposed model achieved highly accurate predictions of NH; emissions from diesel vehicles
in real road driving conditions when tested on an independent dataset. The R°, MAE, and MSE values of the predicted NH;
concentration compared to the actual measured values were 0.986, 0.663, and 2.285, respectively, which were significantly superior
to those obtained by the traditional Random Forest (RF) model, the Long Short-Term Memory (LSTM) neural network model, and
the Transformer model. This study provided an efficient and reliable method for monitoring NH; emissions from in-use diesel
vehicles and offered a novel perspective for elucidating the principal factors influencing NH; emissions from diesel vehicles on the
road.

Key words: diesel vehicles; emission; NHj; convolutional neural network; transformer
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Table 1 Optimization results of main hyperparameters
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