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Scien8fic	Impact:		
• The	conclusion	can	be	used	to	esCmate	the	
communicaCon	requirement	for	control	systems	in	
CPS,	such	as	smart	grids.	
• It	can	be	used	to	design	the	communicaCon	
system,	parCcularly	the	source	coding,	in	CPS.	
• The	propagaCon	of	entropy	and	the	informaCon	
efficiency	both	bring	new	dimensions	for	physics.	
• The	mathemaCcal	framework	also	brings	new	
challenges	to	math	(say,	a	new	parCal	differenCal	
equaCon	never	known	before).	

Solu8on:		
• Entropy	framework:	We	use	entropy	to	
measure	the	messiness	of	the	physical	
dynamics.	CommunicaCons	can	be	
considered	as	negaCve	entropy	to	
compensate	the	entropy	increased	caused	
by	random	noise	(ISIT’2015).	
• We	also	study	the	propagaCon	of	entropy.	
• The	novelty	is	the	usage	of	entropy	to	
bridge	the	communicaCons	and	control.	

Challenge:		
• CommunicaCons	are	needed	for	
controlling	physical	dynamics	in	CPS.	
• What	is	the	communicaCon	requirement	
for	the	control?	
• How	to	design	the	communicaCon	
scheme?	
• What	if	the	physical	dynamics	is	
networked?	

Broader	Impact:		
• The	theoreCcal	framework	helps	to	beXer	
understand	and	quanCfy	the	communicaCon	
requirement	in	CPS.	ParCcularly,	it	enhances	
the	design	of	communicaCons	in	smart	grids.	
• Two	PhD	students	are	involved	in	the	project.		
• Three	high	school	students	are	involved	in	the	
project,	focusing	on	the	implementaCon	of	
controlling	unmanned	vehicles.		
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