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Decompositions	of	Unforced	and/or	
Unsensed	Systems

Decompositions	of	Unforced	and/or	
Unsensed	Systems
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This	lecture	is	to	focus	on	the	structural	decomposition	of	the	following	
systems…
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Autonomous	SystemsAutonomous	Systems
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Camille	Jordan
1838–1922

French	Mathematician

道道
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U
nforced	System

s
U
nforced	System

s
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Unobservable	
dynamics

Unobservable	
dynamics

Integration	
chains

Integration	
chains
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The	essential	
structural	

properties	left.	
All	the	rest	are	

rubbish!

The	essential	
structural	

properties	left.	
All	the	rest	are	

rubbish!

after	cleaning	
an	

appropriate	
output	
injection

after	cleaning	
an	

appropriate	
output	
injection

道道
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Block	diagonal	observable	structural	decomposition	(BDOSD)…	

Identifying	
minimal	
number	of	
output	
variables	to	
completely	
observe	the	
system…

Identifying	
minimal	
number	of	
output	
variables	to	
completely	
observe	the	
system…
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The	2nd	output	is	
redundant	in	
observing	the	
system	state…
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U
nsensed	System

s
U
nsensed	System

s

Controllability	
structural	
decomposition

Controllability	
structural	
decomposition
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Uncontrollable	
dynamics

Uncontrollable	
dynamics

Integration	
chains

Integration	
chains
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,

The	essential	structural	properties	left	for	the	unsensed	system!The	essential	structural	properties	left	for	the	unsensed	system! 道道
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Identifying	
minimal	
number	of	
input	
variables	
to	
completely	
control	the	
system…

Identifying	
minimal	
number	of	
input	
variables	
to	
completely	
control	the	
system…
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Exercise

Exercise

Exercise


