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Fig.1 Data fusion flowchart based on resampling

weighting method
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Table 1 Predictive evaluation results of lift coefficient
based on single-source aerodynamic data
prediction and multi-fidelity aerodynamic
data prediction

Jitk MAE RMSE R?
Lasso 0.04573 0.05235 0.96931
Lasso* 0.02255 0.02424 0.99342
Ridge 0.02570 0.03128 0.98904
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RF 0.01294 0.01696 0.99678
RF* 0.00855 0.01401 0.99780
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Table 2 Evaluation results for drag coefficient predicted
by both single-fidelity and multi-fidelity methods
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Table 3 Evaluation results for lift coefficient prediction based
on multimodel methods with multi-fidelity data

ik MAE RMSE R? Jiik MAE RMSE R?
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RF 0.00230 0.00419 0.99837 Ridge®s”* 0.01292 0.02080 0.99516
RF* 0.00174 0.00316 0.99894 Ridge®™sW 0.01286 0.01772 0.99648
ElasticNet®s” 0.02337 0.02492 0.99305
PR R0 T BEL ) AT I , A 45 SRS ElasticNet™*” 0.01804 002112 099500
WEFE IR 1455 BESR Y, JLri B LA AR 2 2 AdaBoost™ 000983 001563 099737
E‘Jﬁ/ﬁfﬁ%ﬂ?ﬂ%fﬁﬁ@] T%’fjﬂc AdaBoost®W 0.00928 0.01322 0.99800
I LRI 2 L T U5 S B T AT T e 000858 oo 099780
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Table 4 Evaluation results for drag coefficien
prediction based on multimodel methods
with multi-fidelity data

Methods MAE RMSE R?
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Fig.4 Comparison diagram of lift coefficient in wind tunnel
test. CFD calculation and AdaBoost under repeated
sampling and averaging method
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Fig.5 Comparison diagram of drag coefficient in wind tunnel

test, CFD calculation and RandomForest under
repeated sampling and averaging method
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Multi-Fidelity Data Fusion Method for Aircraft based on Resampling and Weighting

Cui Rongfeng, Wang Xiangyun, Liu Zhe, Li Hongyan, Guo Chengpeng

Aviation Key Laboratory of Science and Technology on Aerodynamics of High Speed and High Reynolds Number,
AVIC Aerodynamics Research Institute, Shenyang 110034, China

Abstract: The wind tunnel test method and CFD simulation method can provide accurate analysis for the
aerodynamic performance in the initial development stage of the aircraft, which plays an important role in the
optimization of the aerodynamic shape of the aircraft. However, wind tunnel tests and CFD methods inevitably have
the problem of high costs. In order to achieve low cost and efficient analysis on aircraft aerodynamic performance, this
paper uses machine learning methods to analyze wind tunnel test data and aims to obtain the relationship between
the CFD data with lower accuracy and the wind tunnel test data with higher accuracy through repeated sampling and
combine the multiple relationship through the weighted method based on mean square error to obtain the final
prediction. The results show that the data fusion mode based on repeated sampling and weighting method can
effectively improve the accuracy and goodness of fit of wind tunnel test data prediction. The results demonstrate that
the data fusion model based on resampling and weighting can effectively enhance the precision and reliability of wind
tunnel test data prediction and assist wind tunnel test personnel to handle relevant research work.

Key Words: data fusion; repeated sampling and weighting method; wind tunnel test; CFD; machine learning
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