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An Aircraft’s Parameter Identification Algorithm Based on
Cloud Model Optimization

Zhang Wei, Guo Dapeng
(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; The Maximum Likelihood(ML) estimation method has been extensively applied to identifying the pa-
rameters of an aircraft, but it has to derive sensitivity equations in advance and solve sensitivity matrices, thus
being inconvenient for its application and easily reaching locally optimal solutions, An aircraft’s parameter iden-
tification algorithm by combining the cloud model optimization with the ML estimation method is proposed. The
algorithm uses the global optimization algorithm based on the cloud model to optimize the ML function, and
then obtains the identified parameters, The algorithm has neither to derive sensitivity equations nor to calculate
sensitivity matrices, A Twin Otter airplane is taken as an example to verify the method, The numerical results
show that the parameter identification algorithm is easy to implement, has good identification precision and fast
convergence and is not likely to reach locally optimal solutions.
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Table 1 Local refinement control table of excess entropy

H _ RESARE XEBRALE
wasms THTTEY mapmro Ex R0

1 0.618 11.018 0.369 3

2 0. 500 9. 940 0.3313

3 0. 400 9. 009 0.300 3

4 0. 300 8.186 0.272 9

5 0. 200 7.393 0.246 4

6 0. 100 6. 737 0.224 5
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Table 2 Local variable control table of excess entropy

EgF REBEAEE RERKREE

s T Eammro =2 B0
lamad_local+1 0.1 6. 737 0.449 1
lamad_local 42 0.3 8.186 1.091 4
lamad_local+3 1.0 14,764 3.9370
lamad_local 44 2.0 24. 807 13.230 4
lamad_local+5 3.0 35,404 37.764 0
lamad_local 46 5.0 57. 409 122.472 0
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Fig.1 Flow chart of algorithm
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