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Research on Deep-learning-based Flight Load Test and Estimation Method

JIN Xin, YIN Jianye, WANG Jianzhi

(Technology Department, Yangzhou Collaborative Innovation Research Institute of Shenyang

Aircraft Design and Research Institute Co. , Ltd. , Yangzhou 225000, China)

Abstract: The flight load test technology is of great importance for load designing, strength flight test and life
monitoring of the aircraft. In order to realize the real-time distributed aerodynamic load test on the complex
wing surface, the data-driven load estimation method based on refine finite element simulation is proposed. The
artificial neural network is established with deep-learning method. The data set of the structural response is con-
structed by the high-precision finite element method. which is used to train the model. The wing load estimation
results based on deep learning method is compared and verified with the finite element calculation results. The
results show that the average error of the total load is about 0. 2%, and the position error of the pressure center
is about 1%. The method using several strain test points can estimate and reconstruct the load distribution of
the whole wing in real time.
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Fig. 1 The flight load distribution of an aircraft
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Fig. 4 The method of wing load distribution generation
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Fig. 5 Distribution of wing strain variance
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Fig. 6 Deep feed forward network connection diagram
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