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Abstract:	 Input	redundancy	 in	a	control	system	is	 typically	resolved	by	means	of	 (static)	control	allocation	
strategies,	where	the	standing	assumptions	prescribe	that	one	can	define	a	virtual	control	input	that	has	the	
same	dimensionality	of	the	regulated	output.	A	control	strategy	designed	on	the	basis	of	this	virtual	input	is	
then	 “distributed”	 across	 the	 redundant	 set	 of	 actuators	 via	 on-line	 optimization.	 Essentially,	 this	 scenario	
confines	redundancy	to	the	null-space	of	the	input	operator,	which	can	be	factored	out	by	projection.	On	the	
other	 hand,	 for	 the	 case	 of	 input	 redundancy	 with	 full-rank	 input	 operators,	 multiple	 independently	
controllable	 state-trajectories	 exist	 that	 are	 compatible	 with	 a	 given	 reference	 output.	 In	 this	 talk,	 a	
comprehensive	 geometric	 characterization	 of	 input	 redundant	 linear	 systems	 is	 offered.	 It	 is	 shown	 that	
intrinsic	input	redundancy	can	be	exploited	in	the	system	inverse	rather	than	in	the	plant	model	itself,	leading	
to	 the	 definition	 of	 novel	 dynamic	 control	 allocation	 strategies.	 In	 the	 proposed	 scheme,	 the	 steady-state	
behavior	of	 the	system	is	shaped	through	dynamic	optimization	of	selected	performance	criteria	penalizing	
both	 the	control	 input	and	 the	state	 trajectory,	while	maintaining	 invariance	of	 the	error-zeroing	subspace.	
Illustrative	examples	are	presented	to	elucidate	the	applicability	and	the	significance	of	the	method.
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