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Control Problem

� Outputs: V, ω

� Inputs: Fv, M

ω

V
vF

M



2

Torkel Glad & Ola Härkegård
Backstepping Control of a Rigid Body

MJJ

F
m
1

VV

+ω×ω−=ω

+×ω−=

&

&

( )( )V̂uVFmF va +=where

Dynamics

� Rigid body dynamics
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Stationary Motion

�                           gives
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Backstepping Control Design  (step 1)

� Dynamics:

� Control variables:
� Lyapunov function:
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�

� Control variable:
� Lyapunov function:
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   Control law: ( ) a
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Backstepping Control Design  (step 2)
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Simulated Maneuver
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Simulation Results
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Conclusions

� Rigid body control using

ì backstepping

ì vector form

� Global stability

� Good decoupling


