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Flight dynamics model.s of aircraft are essential for describing the overall

response or behavior of various subsystems. This research focuses on the application

of frequency-domain system identification techniques to estimate the parameters of

flight dynamics models for small fixed-wing unmanned aerial vehicles (UAVs). The

approach invotves measuring the aircraft's response to control input changes during

flight tests, and then using the co[ected data to develop a model that can accurately

predict the aircraft's behavior. Additiona[ty, the research investigates the development

of instrumentation and data collection methods to ensure accurate data acquisition

during flight tests. The system identification process results in a state-space model for

3-DoF (Degrees of Freedom) longitudinal and 3-DoF lateral-directionaI dynamics. The

research methodology involves designing flight tests, conducting flight tests according

to the designed patterns, recording aircraft response data, deveIoping a flight

dynamics modeL using frequency-domain system identification techniques to estimate

modeI parameters from flight data, and vaLidating the model by comparing lts

predicted outputs to actual flight data to assess modeI accuracy. The resu|.ts

demonstrate that the developed flight dynamics model accurately characterizes and

predicts the aircraft's response. This research has significant implications for the

deveLopment of small fixed-wing UAVs. The findings wi[|. enabIe researchers and

engineers to design effective control systems, perform accurate flight simulations,

and efficiently diagnose control system faults. Ultimatel.y, this research contributes to

the advancement of UAV technology and its diverse applications
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