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• Classical Planning: 

– Problem domain is a bunch of states and actions

– Aim is to reach a goal state

– Solution is a sequence of actions
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• Classical Planning: 

– Problem domain is a bunch of states and actions

– Aim is to reach a goal state

– Solution is a sequence of actions

• HTN Planning: 

– Problem domain is a bunch of states and (primitive and compound) tasks

– Aim is to execute a specified set of tasks

– Solution is 

1. a refinement of compound tasks followed by

2. an executable linearisationof primitive tasks
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• Classical Planning
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What is HTN Planning?
• HTN Planning



• Expressive – complexity ranges from tractable to undecidable
– Has a nice canonical compilation from classical planning

• Easy to encode domain dependent knowledge

• Levels of abstraction helpful for communicating with users
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Why HTN Planning?



• Standard Planning: 

– Actions may have several effects, may be probabilistic

– Solutions no longer a sequence but policy of actions

» Notions of weak/strong

» Probability of success
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Uncertainty in Planning



• Standard Planning: 

– Actions may have several effects, may be probabilistic

– Solutions no longer a sequence but policy of actions

» Notions of weak/strong

» Probability of success

• HTN Planning: 

– Actions may have several effects, may be probabilistic

– Solutions ???

» Complications arise from compound tasks

» Several possible formalisations available
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Uncertainty in Planning



• Linearisation dependent solutions:

1. a refinement of compound tasks followed by

2. an `executable linearisation’ for nondeterministic primitive tasks
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Possible Formalisations
(Deterministic) Solution is

1. a refinement of compound tasks followed by

2. an executable linearisation of primitive tasks
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2. a policy for nondeterministic primitive tasks
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• Linearisation dependent solutions:

1. a refinement of compound tasks followed by

2. an `executable linearisation’ for nondeterministic primitive tasks

• Outcome dependent solutions:

1. a refinement of compound tasks followed by

2. a policy for nondeterministic primitive tasks

• Flexible solutions (future study):

❖ a policy involving both primitive and compound tasks

❖ Execution is difficult
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Possible Formalisations
(Deterministic) Solution is

1. a refinement of compound tasks followed by

2. an executable linearisation of primitive tasks



• Classical Planning is PSPACE-complete

• Nondeterministic Planning is EXPTIME-complete

• General HTN planning is undecidable

• However, there exist HTN problem subclasses

– range of complexities: tractable (P), NP, …

– Same case for FOND HTN planning
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Complexity



Key results:

• (almost all) weak FOND HTN problems can be compiled into deterministic problems

• totally ordered FOND HTN problems can be compiled into deterministic problems

• partially ordered FOND HTN problems made at least one class harder
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• (almost all) weak FOND HTN problems can be compiled into deterministic problems
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• totally ordered FOND HTN problems can be compiled into deterministic problems
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• partially ordered FOND HTN problems made at least one class harder
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Complexity



See our paper for proofs!

D. CHEN, P. BERCHER16 FOND HTN PLANNING

Results


