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to investigate the distribution law of porosity in bulk grain pilesin grain silos, grain compression experiment

was carried out to obtain the porosity of different grain types under different moisture content and vertical

pressure conditions. A porosity prediction model for grain cell based on GWO-BP neural network was proposed,

and the model was compared with the porosity prediction results of BP neural network model and random

forest model. Finally, the generalization ability of the model was verified using the grain cell box test. The

results showed that the porosity prediction performance of the GWO-BP neural network model was the best,
and the evaluation indexes of the model, including R? of 0.960 5, RMSE of 0.013 7 and MAE of 0.013 1,
were all within the permissible range. This study has provided a neural network prediction method for the

determination of grain porosity, which could provide an important foundation for in-depth multi-field coupling

analysis of grain piles and theoretical support for safe grain storage.

Key words: GWO-BP model; grain porosity; compression test; prediction
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Fig.2 Flow chart of grain porosity prediction model based on GWO-BP
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