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Estimation of aircraft aerodynamic coefficients and derivatives by

wavelet transform method
Mehdi Sabzehparvar*,Abbas Sahami Morad Nezhad

Abstract

One of the ways to estimate the coefficients and aerodynamic derivatives of the aircraft is to conduct a flight
test and use real flight data. In this method, distinguishing real data from data affected by noise and
influenced by external factors has a great effect on the accuracy of estimation. One of the major problems of
conventional techniques (Fourier transform technique or Kalman filter) is that they are strongly dependent on
modeling the state space of the system. In this paper, a new analysis method using time-frequency data
analysis by wavelet transform is proposed to remove noise from flight data. Robustness against flight
conditions and no need for system modeling are among the advantages of this method compared to other
existing methods. The performance of the proposed method is verified by applying it to two datasets: six
degrees of freedom simulation data and flight data of an unmanned aerial vehicle. The results show that the
proposed method has a high capability in extracting real data resulting from Aircraft dynamics against noise
and external factors or non-linear behavior of the Aircraft in turbulent weather conditions, which can be used
to identify the system or estimate the Aircraft's parameters with high accuracy. In this research, first, the
algorithm has been applied on the data related to the simulation of six degrees of freedom, which are
contaminated with noise (sensor and process), and the algorithm has been validated by comparing the
original data with the cleaned data. Next The algorithm has been applied to the flight data of the unmanned
aerial vehicle and the cleaned data has been used to extract the longitudinal and lateral Transfer functions of
the aerial vehicle and analyze the stability and extract the frequency of its different modes.

Key words: Estimation of aerodynamic coefficient, flight data, noise reduction, wavelet transform,
transform function
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