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Abstract

In this thesis, estimation problems of aerodynamic coefficients of flight vehicle
are investimated via various methods. Linear motion equations are adopted as
identification mathematic model. Main motion modes in longitudinal direction have
been excited with active incentive signals repeatly. Then longitudinal aerodynamic
parameters are indentificated with equation-error method and output-error method
from time domain and frequency domain based on effective flight-test data.
Moreover, vast discussion and analysis are made pointing to identification results
and problems found in the whole process. Now the research work done in this paper
will be summarized as follows:

1. In the respect of identification aigorithm, a series of research results have been
summarized about regression methods and maximum likelihood methods applied in
aircraft system identification in recent years, then conclude different characteristics
of each of the two identification algorithms both in time domain and in frequency
domain.

2. Specific to experiment design, Firstly, small disturbance theory is used to
deriving the linearized aircraft equations of motion; secondly, summarise main input
types that be used for flight-test maneuvers and compare effectiveness of various
inputs; thirdly, figure out valuable information for flight-test data measurements and
data compatibility analysis.

3. Contrapose flight-test identification, active incentive signals are used to excite
longutidinal modes of flight vehicle repeatly; most effective measurements are
chosen as indenfitication data. Then longitudinal aerodynamic coefficients are
identificated with various methods. To some extent, the results are satisfactory,
moreover, the feasibility of identification technology that active incentive and the
reliability of identification theory used in aircraft system identification are verified.

4. In order to improve estimations, a low-pass filter is applied to remove high

frequency noise among measurements, and a computation scheme to transforming



measured data to frequency domain with high accuracy at arbitrarily seclected
frequencies within specific frequency band is proposed.
Keywords: aerodynamic parameters indentification; flight tests; equation-error

method; output-error method; model structure determination
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