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Control Problem

= Qutputs: V, w

* |nputs: F,, M
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* Rigid body dynamics

V = —xV +LF

JO=-wxJu+M

where F=m (F61 (V)+ uv\7)
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Stationary Motion

" V=V, w=w, gives

@, :|i(vo <, (Vo))+ ¥,

V|
Wo
VO
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Backstepping Control Design (step 1)

* Dynamics: V =-0xV+F, +u,V 2 g
= Control variables: u,, W Y /

* Lyapunov function: W1:|V—V0|2

u, =k, (V, - V) V-V'F,

W' =kz(Vo xV)+i2VxFa +V\70
\%
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Backstepping Control Design (step 2)

/= Uy, = 0= J3"(M-wxJw)

E=Uy,—@ ="

= Control variable: Uy,
* Lyapunov function: Wz:k3W1+|E|2

uy =k;VoxV -k, i +@
u, =k,(V, -V)'V-V'F,
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Simulated Maneuver
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Simulation Results
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Simulation Results
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Conclusions

» Rigid body control using

* backstepping
* vector form

» Global stability
» Good decoupling
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