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A Technique Using a Curve Fitting Metod for Identifying
the Stability Derivatives from Flight Test Records

By Goro BEPPU and Toshiho SAKAI

For the design of autopilot of an airplane and the investigations of stability and con-
trol characteristics of an airplane, we must have stability derivatives of the airplane. Al-
though we can obtain them by theoretical calculations or wind tunnel tests, it is necessary
to get them from flight test and to assure estimated values. Therefore, various methods
for determining stability derivatives from flight test data have been investigated for a long
time. However, in case of putting these methods into practical use, any of them can not
be free from some faults. For example, a method requires a great deal of labor to be
carried-out and the accuracies of stability derivatives, which are obtained by a method,
are not sufficient and so forth.

Then, we have developed a new method. The response of an airplane to control
surface deflection, which have been displaced in flight test, is calculated, using assumed
stability derivatives. Then a cost function J, which is the squared value of the difference
between the calculated response and the response obtained in flight, is estimated. By
applying the modified steepest descent method, the stability derivatives are amended into
new ones so as to make J small. The above mentioned calculations are repeated itera-
tively until J becomes very small. This new method is applied determining lateral stability
derivatives from flight test data. The problems, which are generated when this new
method is put into practical use, are discussed.
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