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Longitudinal attitude control for very flexible aircraft

with thrust cooperation
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Abstract: The improved multi-body model of very flexible aircraft was proposed to analyse
the flight/structure coupled dynamics characteristics of very flexible aircraft, the longitudinal dy-
namics characteristics of very flexible aircraft were studied and the longitudinal attitude controller
was designed. The dynamics of dihedral angle was used to approximate the structural dynamics
characteristics of very flexible aircraft, and the coupled longitudinal dynamics model was derived.
The improved model was trimmed under different load conditions, and the relationship between
the stability and deformation of the system was analyzed according to the linearized model at the
equilibrium point. The longitudinal attitude controller was designed for attitude stabilization and
tracking of very flexible aircraft. Compared with conventional aircrafts, large deformation occurs

during the flight of very flexible aircraft. When the load was large, the trimmed configuration was
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approximately “U” shaped, and the longitudinal phugoid period was unstable. The results showed

that as the deformation increased, the coupling between the modes increased. The longitudinal atti-

tude control of very flexible aircraft needed to control the velocity at the same time and takes the

coupled structure dynamics into account, otherwise, due to the coupling effect between structure

and flight dynamics, the system will even be divergent.

Key words: very flexible aircraft; multi-body model; coupled flight dynamics;

longitudinal attitude control; velocity control; cooperative control
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Fig.1 Artistic rendering of very flexible aircraft
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Table 1 Trim results for very flexible aircraft with

different loads
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different loads
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