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Abstract: To address total pressure measurement errors caused by multiple factors in complex aero-
engine flow fields, an error correction method based on a genetic algorithm-optimized backpropagation
(GA-BP) neural network was proposed. Utilizing multi-sample datasets from numerical simulations, the
GA-BP neural network was adopted: a 6-node hidden layer structure was determined, with logsig and
purelin served as activation functions for the hidden and output layers respectively, and trainlm as the
training function. An optimized combination of initial population size of 45, crossover probability of 0.8,
and mutation distribution index of 5 reduced the root mean square error to 0.375 91. Experimental results
demonstrate that, compared with the standard BP model, the GA-BP model reduced root mean square error
by 66.7% and the mean relative error by 72.4% on the test set, while achieving a coefficient of
determination above 0.999; errors of 90% samples were below 2 x 10~ and symmetrically distributed
around zero. This proposed approach significantly enhances correction accuracy and generalization

capability, providing a reference solution for aero-engine aecrodynamic performance testing.
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Fig. 9 Fitness variation curve

ME 9 s Rl LLE H, 0~9 U GA 4 T4 )5
R BB, 350 B K IR e e . s 10K
IR O AR H AL TR (1 3 R A MR R /)N, 3 B i
Lt ThRaE . gEMMRENBELESBEME
Xt LA 10 R o

PRAEF A8 0 2 (%) L S S5 08 WEAE A i 2l v B

FEATR A, Y 25 4R 1 T AR 152 25 0.342 140, Tl
A 07 PR IR 22 2 0.338 540, 15 7] — M REAS X
(] P, 6 T A i 2 A S 0/ o X it — 2B 0
BT GA i@ a3 fk BP A5 14 4 B A F A A, AS
{3 T B M ELA R, td Tt T RERL A Iz 1
HE ST

YIZRAE RN A i [l an ] 11 s, s

—— HIMH —— BIEH

160

4 *P 3
B p

150 - D P

140 |

130 |

L

120 |

110

ﬂ. Uge 1714 1LY
1I0 2.0 3I0 40 5I0 60 7IO 8IO 9IO l(l)()
FeA
(a) VIR RXS L (BT RIR2:740.342 140 )

100

160

150

140

130

fHH R

120 p

110 +

100

5 10 15 20 25 30 35 40
FEAR
(b) MHAFEZEENT L (B1J7 R 1425°50.338 540 )
K10 FLSHA S EASRNT

Fig. 10 Comparison of true values and corrected values results
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Fig. 11 Training and test set regression plots
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Fig. 12 Training and test sets relative error change
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2) HeiE & B (coefficient of determination, R?) :
HF IR BRI AL .
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2L
Z(yi_)_]i)z

3) 348 %t iR 2% (mean absolute error, MAE)
LU Sz B A T AL B S Y - Xy e 0 i 2%

1 m
*
=Sy
i=1

4) - FE X} iR 2% (mean relative error, MRE) :
16 1TEAE 5 1 SAE B AR X O 22 19 B AR S 2088, i
TR ZE AR He il

1”Prﬁ'
ey = — — (16)
m’:ZI Vi

K e T B R 255 R VEE REUE; ena BT
BIUE X 1R 225 e B FXT IR 225 yi W REA L5
B Wy N B AAE E i R 5, R AR B Y
SRR moh IR EE B

R T BAIE GA X BP 148 W 245 (i Ak s RE, A
IR A FREAN G B i AR A R4 T X H 4y
Br, e 6 irn, IS TT LA ) GA ¥ brifE BP
P22 W 45 1 5 SRR 2208/ T 50%, GA il it 4
JR A8 R AR ALY b AR AV, BRI T B IR
AL 52 Y 2 BUORE B 5 GA-BP [ 3k F 2 5% BP
RS SINFEI 1, B e T HX B SO O 1 4
Ty DT 35 46 X6 i3 22 FF- SR X R 25 K B, GA-
BP 1 I 25 48 A 4 35 Lt BP AR BUI/ N T 72%
Fidh, X — B BE T GA X BP #5553 ks 1 1
T

R a4

15

*o6 EEFM
Table 6 Model evaluation

i B BP GA-BP
PR — — ‘ —
Vg W% WG W
€rms 0.702 42 1.0162 0.342 14 0.338 54
R2 0.998 51 0.996 9 0.999 86 0.999 69
€ma 0.484 48 0.728 81 0.12507 0.200 89
emr 0.003 8 0.0058 0.0010 0.001 6
5 & &

AT GA-BP #2925 9 F £ 8
IR IR, RGBT

1) GA-BP #5584 [a] 5 43 Ar v (1) 5 1 FEAS P
RAETERA 2R R B, HLYINZR 4 At 4R 1Y ok i 2R
B3k 2 0.99, X EHE LG O BE AT, FE KRR
AR 25531 I R 25 Y 2% 0 B RTFR 53 .

2) i GA-BP #1245 4%, 45 54 fif U T BP i
25 I 2 Ty I A Jm 8 e D0 A AN R A SR,
IR 1 e [ 2 0.338 54, 50 hn 1fE BP LRI R [ T
66.69%, MK EE 1Y e 5 2 0.001 6, FFIF K 72.41%.
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