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[ Abstract ]

to combine the research results with actual flight. The flight training data of a Cessna 172 was used to predict the fuel consumption dur-

The selection of variables affecting fuel consumption in the existing studies usually has no clear criteria, and it is difficult

ing the airborne phase of general aviation trainer aircraft. Firstly, based on the authors’ flight experience as well as correlation analysis,
the features that influence fuel flow rate were selected from the pilot’s operational perspective. Secondly, a regression tree model was
used to predict fuel flow rate under different flight conditions, correlating the aircraft’s actual flight status with the predicted fuel flow
rate, in order to facilitate subsequent research on specific fuel-saving strategies from the flight technique perspective. Finally, a random
forest model optimized with hyperparameter tuning was used to predict the fuel flow rate. The experimental results show that the accura-
cy of the model used is better than that of the existing research results, with a mean absolute error of 0. 286 gallon/h, a root mean
squared error of 0. 496 gallon/h, a residual sum of squares of 0. 968 4, and a mean absolute percentage error of 4. 00% .
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Table 2

[RigEiER
Raw data table

i/ ZJE/ =794 RE/ ANRK

Nz H‘ I
> b B 1] (°) (° ft inHg AREE/(°)

Moo My WEBEE/ M MR/ s AR/

10:09:07 30.469 49 105.614 0 894.4 30.36 11.8
10:09:08 30.469 59 105.613 9 893.4 30.36 11.8
10:09:09 30.469 68 105.613 7 893.4 30.36 11.8
10:09:10 30.469 79 105.613 5 893.4 30.36 11.8

kt kt (fem™')  (°) (®) (*) (*)
30.24 30.93 -101.05 10.48 -0.52 307.9 306.4
32.21 33.8 -75.26 11.05 -0.62 308.1 306.6
33.77 36.54 -49.16 11.2 -0.67 307.8 306.8
35.31 39.09 -20.21 11.11 -0.56 307.7 306.6

1 inHg =3 386.39 Pa;1 fi=0.304 8 m,

# 3 Pearson tHXEH

Table 3 Pearson correlation coefficient
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Pearson AHXCHE R L 0.819 3 0.778 6 0.6349 0.1373 0.1318 0.103 4 0.0820  0.0657
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Fig. 4 Schematic diagram of random forest principle
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Fig. 6 MSE values of the model corresponding to different hyperparameter
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Fig. 8 Independent variable contribution
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Table 4 Flight parameter values under different

flight conditions
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Table 5 Model validation metrics
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