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Abstract: General regression neural network (GRNN) has a good nonlinear mapping a-
bility. So exhaust gas temperature (EGT) is predicted by GRNN. But, its accuracy of pre-
diction is affected by the width coefficient of GRNN. To address the problem, the GRNN
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optimized by the improved fruit fly optimization algorithm (IFOA-GRNN) was proposed.

And it was used to predict EGT. Taking the engine as an example, some parameters were

taken as input variables and EGT taken as output variable of prediction models. The forecast
results of IFOA-GRNN, FOA-GRNN (fruit fly optimization algorithm to optimize GRNN),

GRNN, auto-regressive and optimized support vector regression were compared under the

same training samples and testing samples. The experiment results showed that the conver-
gence accuracy of IFOA-GRNN was higher than FOA-GRNN. Average relative error of IF-
OA-GRNN for EGT prediction was 2. 47 %, and the goodness of fit was 0. 8506, the predic-

tion effect of IFOA-GRNN was better than other comparison algorithms. And it was more

accurate than other methods in the prediction of aero-engine exhaust gas temperature under

noisy and no-noise conditions.
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Table 1 Actual data

t/ Tg(»/ T/ N,/ P°/
min K K % MPa K

Tos/ ff/lo3 N/
(kg/b) %

1 627.1 447.4 94.8 1324 861 1299 84.2
2 635.5 448.5 95 1331 854 1321 84.6

3 645.8 466.5 95.4 1457 936 1419 83.9

68 456.2 471.6 88.6 1896 885 1814 82.1
69 475.1 481.9 89.1 2033 1037 1867 78.3

70 423 441.6 86.6 1669 719 1539 80.5
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Table 2 Selected data

t/min - To/K N /% N./% Tu/K fi/10° (kg/h)

1 627.1 84.2 94. 8 861 1299
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69 475.1  78.3 89.1 1037 1867
70 423 80. 5 86. 6 719 1539
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Table 3 Data of normalization

{/min Tgc/K Ni/% N./% Ty/K f1/10% (kg/h)

1 0.6764 0.9186 0.8699 0.6455 0.3734
2 0.6986 0.9257 0.8773 0.6391 0.3819
69 0.2749 0.8142 0.6579 0.8076 0.5923
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Table 6 Comparison of forecast results with noise signal
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