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Overview:	Direction	of	Arrival	(DOA)	Estimation	has	
recently	been	combined	with	compressive	sensing	to	
produce	sparsity	based	algorithms	which	achieve	
better	accuracy	than	traditional	methods.	The	most	
promising	of	these	algorithms	is	the	family	of	gridless
algorithms.	

Objective:	Estimate	the	DOA	of	all incoming	signals
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Signal	Model:

Gridless	DOA	Estimation:

The	convex	relaxation	of	the	above	optimization	is	a	
Semi-Definite	Program	(SDP),	which	is	solvable	but	
not	computationally	efficient.

ADMM:	ADMM,	or	Alternating	Directions	Method	of	
Multipliers	is	the	current	state	of	the	art	algorithm	for	
solving	SDP	optimizations.

Alternating	Projections:	an	optimization	algorithm	
which	iteratively	projects	an	initial	estimate	between	
two	or	more	sets	until	a	point	of	intersection	is	
reached

Claim:	The	gridless	DOA	estimation	optimization	
(1)	can	be	solved	directly	and	efficiently	using	
alternating	projections

Alternating	Projections	based	Gridless	DOA	
estimation	(APG):

Related	Algorithms:	In	addition	to	APG,	we	
have	introduced	a	reduced	dimension	variant	
dubbed	RD-APG,	and	a	single	iteration	variant	
dubbed	SI-APG
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