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Robots	need	task	planning	to	sequence	and	execute	actions	toward	achieving	their	goals.	On	the	other	hand,	Behavior	Trees	provide	a	mathematical	model	for	specifying	plan	execution	in	
an	intrinsically	composable,	reactive,	and	robust	way.	PDDL	(Planning	Domain	DeFinition	Language)	has	become	the	standard	description	language	for	most	planners.	 In	this	paper,	we	
present	a	novel	algorithm	to	systematically	create	behavior	trees	from	PDDL	plans	to	execute	them.	This	approach	uses	the	execution	graph	of	the	plan	to	generate	a	behavior	tree.	The	
most	remarkable	contribution	of	this	approach	is	the	algorithm	to	build	a	Behavior	Tree	that	optimizes	its	execution	by	paralyzing	actions,	applicable	to	any	plan,	taking	into	account	the	
actions'	causal	relationships.	We	demonstrate	the	improvement	in	the	execution	of	plans	in	mobile	robots	using	the	ROS2	Planning	System	framework.

Goal:	Convert	PDDL	Plans	to	Behavior	Trees
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1 Execution	Flows
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Problem:	Not	always	possible
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This	paper	presents	a	proposal	for	using	Behavior	Trees	to	execute	plans	generated	by	a	PDDL-based	AI	planner.	
Coding	a	plan	as	Behavior	Tree	is	a	compact	way	to	represent	and	execute	a	robot	action	plan.	Major	contribution	
of	 the	 paper	 is	 the	 algorithm	 capable	 of	 transforming	 any	 plan	 into	 a	 Behavior	 Tree	 in	 a	 systematic	 way.	 This	
solution	creates	a	planning	graph		from	the	plan	and	makes	the	tree	recursively.	Different	types		of	nodes	are	used	
to	build		the	Behavior	Tree	such	as	the	singleton	action	node	and	the	wait	node	to	improve	the	efFiciency	of	parallel	
excution	of	actions.	The	generated	Behavior	Tree	is	so	optimized	to	execute	in	parallel	all	the	possible	actions	in	a	
plan,	preserving	the	causal	relationships	of	the	actions.	Another	contribution	is	the	execution	an	action	as	soon	as	
its	requirements	are	available,	even	before	established	in	the	plan.
This	 algorithm	 and	 the	 Behavior	 Trees	 executor	 have	 been	 included	 in	 the	 plan	 execution	module	 of	 the	 ROS2	
Planning	System.	Besides,	it	has	the	ability	to	execute	plans	on	multiple	robots	collaboratively	showing	a	positive	
impact	in	a	real	competition	test	with	a	multirobot	variant.
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