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* Levenberg-Marquardt

> Gradient descent momentum and an adaptive learning rate
6 .Bayesian regularization

7 Scaled conjugate gradient
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.Root mean square error
° Mean relative error
10 . .
.Correlation coefficient
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Evaluation of Artificial Neural Network Performance in
Predicting Diesel Engine NOx Emissions

Abstract

This paper evaluates the capabilities of ANN as a predictive tool for multi-cylinder diesel engine NOx emissions.
Standard laboratory procedures were used to measure the engine operating parameters and its tailpipe emissions.
ANNs were trained on experimental data and used to predict the oxides of nitrogen (NOx) emissions under
various operating variables. RMSE, MRE and R* were used for comparison in the sensitivity analysis. Among
the examined combinations of learning criteria in different architectures of back propagation (BP) designs, the
best results for condition have no load were obtained by SCG algorithm and 14 neuron, in condition load 25%
best results obtained by BR algorithm and 11 neuron, in condition load 50% best results obtained by BR
algorithm and 14 neuron, in condition load 75% best results obtained by SCG algorithm and 13 neuron, in
condition load 100% best results obtained by SCG algorithm and 11 neuron and in general condition that include
all data the best structure had 36 neuron in hidden layer and SCG learning algorithm. The main index that shows
the best result was the lowest value of RMSE.

Keywords: NOy emission, diesel engine, artificial neural network, learning algorithm



