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Evaluation M odel of Aircraft Exterior Design Based on BP Neural Networ k
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ABSTRACT: Through establishment of evaluation model based on BP neural network, the aircraft exterior design is more
scientific and truthful. The model is designed to chalk up neural network’s training and inspecting data, through building
comprehensive evaluation index system and organizing experts into judging and marking for the sample data. We use
MATLAB to simulate and calculate the weight relation of every index, then refine the non-linear relationship between the
indexes and comprehensive evaluation results. Evaluation model based on BP neural network reduces the influence of
subjective factors in the process of comprehensive evaluation, and hierarchical analysis. In addition, the model can
make evaluation of the aircraft exterior design, objectively and roundly, and give a effective reference to select the opti-

mal aircraft exterior design scheme.
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Fig.1 Topological structure of multi index
comprehensive evaluation model
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Tab.1 Comprehensive evaluation index
of aircraft exterior design
PP o ) PEOFE
ke
) SR
et P Bl
THFR
HE PR AR
2tk 15 FH A
2R
g RALThfE
RALEE 5 A i
o J
A -
~ TMERE
155 T 2447
i3k T A n fr TR
WRIEH
\fﬁ:‘ﬁ W
B 3E S R[5
pewiil
R M A Bl 2 RATERIMRBETT T A
S p Fig.2 Aircraft exterior design sample
e g o B EIPIE 3 B i o
IR R RAE B B I 5T 15 L 520 R A 2
AHLAZH. R, Wk 2, BIFM AR ryET 16 A8 1F o 2
AR AMLF W2 YN rkEAS, TSR s 8 T
JH P AR5 LEIC Y
K2 ERIFMER
Tab.2 Theresults of expert evaluation
FEA G 1 2 3 4 5 6 7 8
PR 543 0.623 0.424 0.766 0.742 0.504 0.818 0.742 0.536
BEA G2 9 10 1 12 13 14 15 16
PR AR5 0.518 0.822 0.868 0.736 0.614 0.869 0.416 0.679
AR Y5 17 18 19 20 21 22 23 24
P AR5 0.721 0.598 0.813 0.759 0.633 0.649 0.536 0.685
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Tab.3 Thetraining results of neural network

BEA G 5 1 2 3 4 5 6 7 8

VR 0.626 0.458 0.778 0.744 0.503 0.843 0.701 0.555

R 0.625 0.458 0.779 0.744 0.503 0.847 0.702 0.554

FEA G 5 9 10 1 12 13 14 15 16

Y Zrsh 0.505 0.819 0.852 0.736 0.614 0.865 0.410 0.677

10 ke 1 0.508 0.817 0.852 0.735 0.614 0.866 0.417 0.679
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Tab.4 The testing results of neural network

A G5 1 2 3 4 5 6 7 8

Y Zrsh 0.720 0.599 0.813 0.755 0.636 0.647 0.533 0.685

10 R 0.741 0.612 0.783 0.745 0.607 0.719 0.534 0.688

AHXT 1R 25 % 2.83 2.12 -3.83 -1.34 -4.56 10.01 0.19 0.44
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