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Thanks	for	all	the	happy	moments	
and	happy	birthday!	
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Control	of	Vehicle	Platoons	

PATH	platoon	demo	San	Diego	1997	

Scania	 Volvo	Swedish	success	stories	
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The	Physics	

Norrby	(2014),	Liang	(2016)		
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Air	Drag	Reduction	in	Truck	Platooning	

Wolf-Heinrich	&	Ahmed	(1998),	Bonnet	&	Fritz	(2000),	Scania	CV	AB	(2011)		

5-20%	fuel	reduction	potential	
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Middleton & Braslavsky, 2010 

How	to	Control	Inter-vehicular	Spacings?	

•  Limited	sensing	and	inter-vehicle	communication	suggests	
distributed	control	strategy		

•  Important	to	attenuate	disturbances:	string	stability	
•  Extensively	studied	problem	in	ideal	environments		

–  E.g.,	Levine	&	Athans	(1966),	Peppard	(1974),	Ioannou	&	Chien	(1993),	Swaroop	et	al.
(1994),	Stankovic	et	al.	(2000),	Seiler	et	al.	(2004),	Naus	et	al.	(2010)	

Experimental	Setup	

Alam,	2014	
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Experimental	Results	

Alam,	2014	

Platoon	oscillations	

Challenge	
How	to	handle	topography	variations?	
Which	spacing	policy	to	choose?	

Spacing	Policies	

Besselink & J, 2015 
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Spacing	Policies	

Besselink & J, 2017 

Spacing	Policies	

Besselink & J, 2017 
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Spacing	Policies	

Besselink & J, 2017 

Constant	Time	Gap	Spacing	Policy	
For	the	constant	time	gap	policy	it	holds	that	

Control	objectives:	
		

Besselink & J, 2017 
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Disturbance	String	Stability	

Besselink & J, 2017 

Besselink & J, 2017 
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Control	Design	

Besselink & J, 2017 

Simulation	Example	

Besselink & J, 2017 
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Simulations	with	Platoon	Coordinator	and	
Look-ahead	Road	Grade	Information	

Turri	et	al.,	2015	

Successful	tracking	of	common	
platoon	velocity	reference			

Platoon	Formation		

Liang	et	al.,	2016;	Cicic	et	al.,	2017		

Optimal speed profiles for platoon formation	

Formation	
Controller	

Traffic	and	
Vehicle	
Predictor	

Feedback control of merging point based on 
real-time vehicle state and traffic information 
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•  Platoon	formation	of	two	trucks	
under	various	traffic	conditions	

•  600	test	runs	on	E4	in	Nov	2015	
•  Traffic	measurements	from	road	

units	together	with	onboard	sensors	

Platoon	Formation	Experiments	

Liang	et	al.,	2016	

Conclusions	
•  Networked	control	application	in	road	transport		
•  Integrated	cooperative	driving	for	goods	transportation	

–  High-level	optimization	and	scheduling	of	transport		
–  Low-level	control	and	coordination	of	truck	platoons		

•  Topography	variations	influence	platoon	control	
–  Disturbance	string	stability	suggests	new	spacing	policy	

•  Large-scale	testing	and	evaluations	

http://people.kth.se/~kallej	

European	Truck	Platooning	Challenge	2016	
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Congratulations	Anders!	


