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Decompositions	of	Descriptor	SystemsDecompositions	of	Descriptor	Systems
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We	present	the	result	of	the	structural	decomposition	of	descriptor	systems	
for	the	single‐input‐and‐single‐output	(SISO)	case.	Results	for	general	multi‐
input‐and‐multi‐output	(MIMO)	case	can	be	found	in	the	reference…

We	present	the	result	of	the	structural	decomposition	of	descriptor	systems	
for	the	single‐input‐and‐single‐output	(SISO)	case.	Results	for	general	multi‐
input‐and‐multi‐output	(MIMO)	case	can	be	found	in	the	reference…
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Exercise

Exercise
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Structural	Mappings	of	Bilinear	
Transformations

Structural	Mappings	of	Bilinear	
Transformations
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How	are	the	structural	properties	of	the	continuous‐time	system	and	the	
discrete‐time	counterpart	mapped	under	the	bilinear	transformation?…
How	are	the	structural	properties	of	the	continuous‐time	system	and	the	
discrete‐time	counterpart	mapped	under	the	bilinear	transformation?…



LINEAR SYSTEMS &	CONTROL ~	PAGE 109LINEAR SYSTEMS &	CONTROL ~	PAGE 109 BEN M.	CHEN,	NUS	ECEBEN M.	CHEN,	NUS	ECE



LINEAR SYSTEMS &	CONTROL ~	PAGE 110LINEAR SYSTEMS &	CONTROL ~	PAGE 110 BEN M.	CHEN,	NUS	ECEBEN M.	CHEN,	NUS	ECE

……



LINEAR SYSTEMS &	CONTROL ~	PAGE 111LINEAR SYSTEMS &	CONTROL ~	PAGE 111 BEN M.	CHEN,	NUS	ECEBEN M.	CHEN,	NUS	ECE

Structural	Assignment	via	Sensor/
Actuator	Selection

Structural	Assignment	via	Sensor/
Actuator	Selection
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The	problem:	Given	a	linear	unsensed	system	characterized	by
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1111

Key	Idea…	CSD
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Let	us	define

The	desired	set	of	output	matrices	is	give	by
arbitraryarbitrary
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We	have

We	can	work	out	as	many	different	combinations	as	we	want!We	can	work	out	as	many	different	combinations	as	we	want!
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Exercise
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Exercise
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