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• At	a	given	loca-on	in	the	intersec-on	of	
wakes	1…k,	the	aggregate	wind	velocity	is	
determined	by	

• Given	an	array	of	turbines	as	shown	
above,	the	op-mal	solu-on,	found	by	
exhaus-ve	search	is	shown	below	

• Our	DP	based,	non-decreasing	algorithm	
converges	much	more	quickly	to	
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Wind	Farm	Model	Goals:		
• Dynamic	games	among	networked	
players	
• Decentralized	dynamic	clustering	
• Dynamic	informa-on	aggrega-on	in	
networks	

Abstract:		
We	 consider	 the	 compe--ve-strategic	
domain	 for	 two	 opposing	 teams	 of	
agents,	 modeled	 in	 the	 framework	 of	 a	
r e pea t ed	 g ame	 o ve r	 n e two r k .		
Mo-va-ng	 applica-ons	 include	 those	 in	
which	 a	 large	 collec-on	 of	 autonomous	
agents	 must	 play	 a	 game	 against	 an	
adversary	or	team	of	adversaries.			
One	 example	 is	 the	 problem	 of	
controlling	 large	 arrays	 of	 wind	 farm	
turbines:	 each	 rota-ng	 blade	 creates	 a	
downstream	 wake	 and	 every	 turbine	
must	 determine	 the	 op-mal	 rota-on	
speed	 i n	 the	 f a ce	 o f	 comp lex	
aerodynamic	interac-ons.	Faster	rota-on	
by	 one	 turbine	may	 lead	 to	 lower	 wind	
speed	 at	 downstream	 turbines;	 further	
complica-ons	 result	 from	 unpredictable	
changes	in	wind	speed	and	direc-on.	We	
would	 like	 to	 extract	 maximum	 power	
from	the	wind	turbines;	this	comprises	a	
minimum	regret	game.	
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Framework:		
• Two	opposing	teams	of	networked	agents	
interconnected	over	a	network	
• Collabora-on	within	teams;	compe--on	
between	teams	
• Subset	of	agents	in	Team	A	have	par-al	
informa-on	about	states	of	subset	of	
agents	in	Team	B	
• Ac-ons	of	opposing	team	par-ally	
observed	by	subset	of	agents	

• Given	uniform	wind	with	magnitude	​𝑈↓∞ ,	
the	Park	wake	model	states	that	each	
turbine	affects	wind	velocity	downstream	
by	a	diminishing	mul-plica-ve	factor	

Preliminary	Results:	Wind	Farm		


