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Broader	impact:		
• Research	supports	the	automo.ve	industry	
in	introduc.on	of	autonomous/automated	
vehicle	technology	into	mass	produc.on.	

• Autonomous	vehicles	will	have	a	significant	
societal	impact,	e.g.,	enabling	transporta.on	
for	people	who	are	not	able	to	drive.		

• Interdisciplinary	advances	are	integrated	
into	courses	and	tutorials.	

GOALI	CPS:		Maneuver	and	Data	Op8miza8on	for	High	Confidence	Tes8ng	of	Future	
Automo8ve	Cyberphysical	Systems	

	
Challenge:		
Current	lack	of	a	toolchain	for	high	
confidence	tes.ng,	verifica.on	and	
valida.on	of	advanced,	connected	and	
autonomous	vehicles	can	impede	and	even	
en.rely	prevent	the	introduc.on	of	such	
vehicles	into	mass	produc.on.	

Project	number:	NSF	ECCS	1544844,	The	
University	of	Michigan.	Contacts:	E.	Atkins,	
I.	Kolmanovsky,		Barzan	Mozafari.	
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Solu8on:		
• Develop	theory,	methods,	and	tools	for	
genera.ng	and	op.mizing	test	trajectories	
and	data	inputs	that	can	maximize	
opportuni.es	to	uncover	faults	in	both	
physical	and	cyber	domain	in	future	
automo.ve	vehicles.	
– 	CPS/Smart	Black	Box	with	principled	
sampling-based	vehicle	data	acquisi.on	and	
management	strategies	to	uncover	faults	in	
both	exis.ng	and	future	vehicle	fleets	

– 	Game	theory	based	simula.on	environment	
to	inform	in-traffic	relevant	trajectories	

– 	Model-free	trajectory	op.miza.on	
techniques	for	ac.vely	falsifying	.me	domain	
specifica.ons	

(Award	Number	NSF	ECCS	1544844,	Award	Date:	October	1,	2015)	 Scien8fic	impact:		
•  	Research	advances	CPS	vehicle	lifecycle	
management	with	focus	on	test	genera.on	
and	verifica.on	&	valida.on.	

•  	Research	advances	game	theory,	op.mal	
control,	informa.on	theory	and	data	mining	
for	applica.ons	in	autonomous/automated	
vehicle	se_ng.		

• Data	acquisi.on	and	sampling	strategies	can	
be	applied	broadly	to	connected	vehicle	&	
devices.			
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