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Application of adaptive geneti¢ neural network algorithm
in design of thrust estimator

YAO Yamrlong, SUN Jiarr guo

(College of Energy and Power Engineering, Nanjing U niversity
of A eronautics and Astronautics;—Nanjing 210016, China)

Abstract: An adaptive genetic neural network algorithm (AGNNA) was proposed for
estimating aeroengine thrust\accurately and easily in a full flight envelope. It is based on the
combination of genetic algorithm and neural network technology which could make full use of
the global convergence property and rapid local searching capability separately. The topology
structure and-weights (including threshold) of neural network could be directly optimized
through adaptive probability genetic operator and local optimizing operator, thereby overco-
ming the disadvantage of hidden layer nodes of neural network requiring empirical effort and
the sensitivity of neural network to its initial weights (including threshold). Then, neural
network was applied to “finetune” the above specified weights (including threshold). Final-
ly, the thrust estimator for the full flight envelope was designed with the algorithm. T he ex-
perimental results show that the thrust estimator has good estimation accuracy and generali-

zation ability.
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Fig.6—Thtust estimation result of training set
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Fig. 7 Thrust estimation result of testing set

Table 2 Information statistics of thrust estimation results

MAX MEDIAN MEAN STD COV
- 2345 1x10°3% + 7.9312x 107 + 3.8421%x10°° + 6.7966%x 10-* +4.619 4x 107
- 2.8108x10°3% —-4.6090x 10> —-8.2982x10"° + 7.8719x10"* +6.196 7x 107
3 o
(AGNNA), 28108x10°.  AGNNA

, AGNNA
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