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Multi—objective prediction of aero—engine test performance based on integrated learning
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[Abstract] The multi—objective prediction framework covering thrust, fuel consumption and vibration
parameters are constructed by analyzing the multi—dimensional features of the test vehicle data. Based on
the stacking integration strategy, the proposed model incorporates heterogeneous learners such as
Random Forest, Gradient Boosting Tree and Deep Neural Network to explore the nonlinear correlation
features of the data, and designs the hierarchical weight allocation mechanism and dynamic optimization
function to balance the multi—objective prediction accuracy and generalizability. The experiments show
that, compared with the single—objective method, the proposed model reduces the average absolute
error by 26.7% in the turbofan engine test data set, and the prediction accuracy of key parameters reaches
94.3%, and reveals the significant influence of pressurizer efficiency and pre—turbine temperature on
performance through feature analysis. The method constructs a highly accurate and highly explanatory
multi—objective prediction system, which provides intelligent decision support for the optimization of
engine test run parameters and has important engineering application value.
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