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Planning,	Control	and	Perception	for	Agile	
Robot	Navigation:	Compression,	Attention	and	

Anticipation	

ABSTRACT:	Recent	advances	in	algorithmic	robotics	allowed	unmanned	aerial	vehicles	to	navigate	through	complex	
environments	using	on-board	sensing	and	computational	resources,	albeit	at	relatively	low	speeds.	In	this	talk,	we	discuss	
propose	novel	algorithms	with	guarantees	for	agile	autonomous	vehicles	operating	in	complex	environments	at	
operational	speeds.	First,	we	consider	the	synthesis	of	agile	control	systems.	We	propose	novel	compressed		computation	
methods	based	on	a	continuous	analogue	of	the	tensor	train	decomposition.	The	new	algorithms	guarantee	run	time	that	
scales	polynomially	with	dimensionality	of	state	space	and	the	rank	of	the	optimal	value	function.	Second,	we	consider	
visual-inertial	state	estimation	for	fast	navigation.	We	propose	novel	algorithms	for	feature	selection	that	are	based	on	
attention	and	anticipation.	Anticipating	the	direction	of	motion,	the	new	algorithms	select	visual	features	that	minimize	
estimation	error.	Even	though	this	subset	selection	problem	is	NP-hard,	we	prove	that	the	proposed	algorithm	is	efficient	
and	returns	solutions	that	are	a	constant	factor	of	the	optimal,	by	exploiting	the	sub-modularity	of	the	resulting	subset	
selection	problem.	
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