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Abstract: For the problems such as fixed value of equivalent factor and poor adaptability to work-
ing conditions in the traditional equivalent consumption minimization strategy (ECMS), a predic-
tive adaptive equivalent consumption minimization strategy (PA-ECMS) integrating tractor work-
ing condition prediction was proposed. In the study, the ECMS was applied to the power distri-
bution of a high-horsepower tractor equipped with a hybrid hydro-mechanical continuously varia-
ble transmission powertrain. Firstly, based on the radial basis function (RBF) neural network, a
tractor working condition prediction model was established to predict the working condition for a
period of time in the future based on the historical working condition. Then, the equivalent factor

was adjusted adaptively based on the battery state of charge (SOC) feedback and the predicted
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working condition. Finally, the power distribution of the hybrid tractor was optimized under the
PA-ECMS framework. The results show that, compared with the ECMS with fixed equivalent

factor and the adaptive equivalent consumption minimization strategy (A-ECMS) based on SOC

feedback only, the fuel consumption of the tractor under ploughing condition is reduced by 6. 30 %

and 2. 55 %, respectively, and that the tractor performed better in power maintenance.

Keywords: hybrid tractor; equivalent consumption minimization strategy; equivalent factor;

neural network; condition prediction
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Fig. 8 The speed prediction effect and absolute error of the

working condition based on RBF neural network
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Fig. 9 Comparison of simulation results of plowing cycle

under different strategies
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