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Dynamic Derivatives Estimation of Twinbee Aircraft
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Abstracts The purpose of this paper is to find how to determine the controllability and stability derivatives from flight test and to
display the stability of the Twinbee aircraft. There are various methods developed to find the derivatives : wind tunnel testing, predicted
result from empirical data, flight test and so on. Among those methods. the estimation from flight test of real aricraft is the most reliable.
We performed the fligth test of Twinbee and recorded the states of aircraft. Using those states and parameter estimation algorithem

based on the Maximum Likelihood (MMLE) criterion. we can estimate the controllability and stability derivatives. In this paper, we will

show the process from designing the proper flight test input to estimation of derivatives.
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B : input matrix of state equation
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Fig. 5 Flight I : Longitudinal short period mode (Stick-free)
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Fig. 6 Flight 2 : Longitudinal short period mode (Stick-fixed)
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TABLE 2 Estimated derivatives
39 DATCOM
o] A4 REEE
Flight1 | Flight2 method
Cay 0.0247 0.0246 - -
Sl 0.6871 0.5864 - .
a, 4.9915 5.6955 4.0~7.0 6.5660
Cong, 32732 | 24508 | -4.0~7.0 -11.8044
Cmq -16.8206 | -11.2995 | -10.0~15.0 -19.0477
Cxs, 02221 | 02457 - -
Czg 0.0195 | 0.0342 - ;
e
C’"ge 16493 | -1.2333 | -0.75~2.0 -1.6685
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