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Networked	Systems

• Due	to	the	physical	coupling	in	the	networked	CPSs,	the	entropy	will	be	
propagated	in	the	networked	physical	dynamics	nodes.

• Thus	the	communication	requirements	will	be	propagated.

System	Model

• We	consider	N	nodes	with	coupled	physical	dynamics	in	the	cyber	
physical	system	(e.g.,	N	generators	in	a	power	grid).	These	nodes	form	a	
network,	in	which	I	~	jmeans	that	nodes	i and	j are	adjacent.

• We	consider	continuous	time	dynamics.	The	evolution	of	the	system	
state	of	node	i,	!"($) ,	is	given	by

• The	differential	entropy	of	the	state	of	node	i at	time	t	is	then	defined	as	

where	ρ& is	the	probability	density	function	of		!" $ .

Entropy	propagation:	General	distributions

Entropy	propagation:	Gaussian	Case

Interdependency	with	communications

Two	types	of	dynamics

Continuum	Limit	of	Consensus	Dynamics

Swing	Dynamics	on	Real	Line:	PDE	Description

Swing	Dynamics	on	Real	Line:	Solution


