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Prediction model for NO_ emission of starting process of
the diesel engine based on online learning

1 ce 2 . 3 3 .1
DU Zhengyu' , LI Huajie®, GUO Zhikun’, LIANG Yongsen’, SHI Lei
1. Key Laboratory for Power Machinery and Engineering of Ministry of Education,Shanghai Jiao Tong University, Shanghai 200240, China;
2. 92118 Troops of PLA, Zhoushan 316000, China;3. China North Engine Research Institute, Tianjin 300400, China

Abstract :In order to build an accurate NO, emission prediction model for diesel engine starting process, the
transient operation characteristics of the starting process is analyzed, a nonlinear autoregressive neural network is
used to select model features based on starting test data. The prediction performance of the self-attention
mechanism model and the standard backpropagation neural network model for NO, emissions is compared, it is
found that the self-attention mechanism model has good prediction performance and small root mean square
error. Comparing the predictive performance of self attention mechanism models in two online learning methods,
namely online gradient descent algorithm and FTRL algorithm, it is found that adopting FTRL algorithm could
improve the predictive performance of the model under unknown working conditions. Comparing the predictive
performance of the self attention mechanism model before and after learning, it is found that the root mean
square error of the learned model increases, but the predictive ability is good. Comparing the prediction
performance of online learning models and full data training set offline learning models, it is found that the
coefficient of determination and root mean square error of both models are not significantly different, and the
prediction performance is good. However, the amount of data and training time used in online learning have
been respectively reduced by 68. 7% and 73. 6%, significantly reducing storage and training costs. The results
indicate that the self-attention mechanism model using FTRL algorithm could reduce data storage and training
resource costs, and provide real-time feedback on prediction requirements.
Keywords : diesel engine; starting process; NO, prediction; self attention mechanism; online learning
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