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Fusion of genetic algorithm and artificial neural network for prediction of

tire rut depth as affected by slippage, wheel load and velocity
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Abstract

This study is aimed at investigating the effect of slippage, wheel load and velocity on
tire rut depth of driven wheel utilizing single wheel tester in a soil bin facility. The
obtained results were used to develop ANN and ANN-GA approaches for the modeling.
It was found that ANN-GA approach outperformed ANN technique. This was attributed
to the optimization of the neuron weights in new generation when compared to the older
generation by chromosome population. Furthermore, among all ANN architectures, the
lowest MSE corresponded to trainlm with 6 neurons in the hidden layer with MSE equal
to 0.6755. The lowest MSE for trainscg with 7 neurons in the hidden layer was obtained
to be 0.819. Hence fused ANN-GA with 6 neurons in the hidden layer was selected as
the superior model. Coefficient of determination equal to 0.9722 was obtained for
trainlm training algorithm where for ANN-GA approach, this criterion was obtained to
be 0.9905.

Keywords: Artificial neural networks, Genetic algorithm, Soil bin, Tire rut depth
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