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Agenda
• Background:	traffic	management	seen	from	a	
CPS	perspective

• The	problem	we	are	tackling	and	how	we	do	it
• The	model	and	the	demonstrator
• Results,	conclusions,	and	future	work



Traffic	management
Aims:
• enhance	vehicle	safety
• optimize	throughput	of	the	network
• provide	reliable	information	(journey	times)	for	travellers
operating	within	legal	constraints	and	fulfilling	sustainability	demands



Traffic	management	systems
• A	traffic	management	system	(TMS)	is	a	cyber-physical	

system	that	integrates	multiple	technologies	to	improve	the	
flow	of	vehicle	traffic	and	improve	safety.

• It	is	a	geographically	distributed	system:
• traditionally	controlled	at	traffic	control	centres (TCCs);	

sometimes	with	an	internal	hierarchy
• using	sensors (cameras,	induction	loops,	radar,	etc.)	
• and	actuators (VMSs,	traffic	lights,	signs	and	signals,	

ramp	metering)



Current situation
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TEMPO	fundament	and	approach
TEMPO	uses	the	Overture	technology	as	a	basis	for	its	work.	
Overture	is	a	platform	for	modelling	and	analyzing	systems.	
Models	can	demonstrate	the	correctness	of	designs	prior	to	
costly	implementation.	TEMPO	uses	Overture	to	model	existing	
traffic	management	networks,	then	demonstrate	the		feasibility	
of	collaborating	traffic	management	systems.



Collaboration between TMSs







The	negotiation	process
• Takes	costs and	severity into	account	(costs	depend	on	

severity,	severity	depends	on	traffic	flow	and	road	priority)
• Steps	in	the	process:
1. Help	yourself	first	J
2. Ask	your	neighbors	for	help,	using	services
3. Evaluate	offers	made,	determine	if	associated	costs	are	

acceptable
4. Accept	or	recline	the	offer



Services,	control	measures,	and	actuators

Actuators (instruments, signs and signals)

Traffic light Variable Message Sign 
(VMS) Ramp metering system Traffic officer Matrix sign (lane closure, 

speed signaling)

Traffic control measures

Hard shoulder Diversion Lane closure Dynamic maximum 
speed Ramp metering Intersection 

regulation

Services

Increase input to a road segment Decrease output of a road segment Increase throughput of a road segment



The TEMPO 
engine at 

work



Results	and	conclusions
• We	can	demonstrate	the	working	of	TMSs	with	
and	without	collaboration	(novel	in	this	context)

• We	can	visualize	the	evolution	of	instance	
variables	during	execution	of	a	model

• We	made	first	steps	with	comparing	performance	
of	collaborative	and	non	collaborative	networks



Future	work
• Improving	on	the	performance	comparison	to	get	quantitative	

results
• Sophisticating	the	negotiation	system
• Modeling	for	different	types	of	TMSs	(cooperative	systems,	“smart	

mobility”	stakeholders,	etc.)
• Integration	with	well	known,	state	of	the	art	traffic	simulators
• Migrating	the	TEMPO	engine	to	a	physical	setting



Website

www.tempoproject.eu


