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PDDL 2.1: Durative Actions
Refer to this document for PDDL 2.1 

https://www.jair.org/index.php/jair/article/view/10352/24759

Additional Info: https://planning.wiki/ref/pddl

https://www.cs.cmu.edu/afs/cs/project/jair/pub/volume20/smith03a-html/PDDL-commentary.html
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Temporal Spectrum



Rover Example

See also: https://github.com/potassco/pddl-instances/blob/master/ipc-2002/domains/rovers-time-automatic
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Durative Actions with Discrete Effects

(:durative-action move
:parameters (<arguments>)
:duration (= ?duration 5)
:condition (logical_expression)
:effect (logical_expression)

)



:durative-actions

6

(:durative-action move
:parameters (?r – rover ?fromwp – waypoint ?towp - waypoint)
:duration (= ?duration 5)
:condition (and

(over all (can-move ?from-waypoint ?to-waypoint))
(at start (at ?rover ?from-waypoint))
(at start (> (battery-amount ?rover) 8)))

:effect (and
(at end (at ?rover ?to-waypoint))
(at end (been-at ?rover ?to-waypoint))
(at start (not (at ?rover ?from-waypoint)))
(at start (decrease (battery-amount ?rover) 8))
(at end (increase (distance-travelled) 5)))

)

See also: https://github.com/potassco/pddl-instances/blob/master/ipc-2002/domains/rovers-time-automatic
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Durative Actions with Discrete Effects

(:durative-action move
:parameters (<arguments>)
:duration (= ?duration 5)
:condition (logical_expression)
:effect (logical_expression)

)

Intermediate Conditions and Effects?



Step 1: Eliminate Interval Effects



Step 2: Decomposing Intermediate Conditions and Effects



Simple Durative Planning



Simple Durative Actions



Rover Plan



Reduction to Classical Planning



Reduction to Classical Planning



Solution: Minimizing Makespan



Reduction to Optimal Numeric Planning



Reduction to Optimal Numeric Planning



Reality



Temporal Spectrum



Reality



Deadlines



Reduction to Optimal Numeric Planning



Reduction to Optimal Numeric Planning

Check makespan ≤ deadline!!



Works?



Drawbacks



Numeric Planning + Pruning



Reduction to Numeric Planning



Reduction to Resource-constrained Numeric Planning



Learning PDDL Models
Reference: https://domain-learning.github.io/
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⟨𝑠0, 𝑎1, 𝑠1⟩

⟨𝑠1, 𝑎2, 𝑠2⟩

⟨𝑠𝑛−1, 𝑎𝑛, 𝑠𝑛⟩

.

.

.

[Input]

Learner

What kind of 
approaches these

learners use?
[PDDL Example]

Learning Action Models from Passive Observations



• Take intersection of all states where an action is applicable to create precondition.

• Take intersection of all states after executing an action to create effect.

Stern et al. (IJCAI’17), SLAM - Juba et al. (KR’21)

[PDDL Example]

Inference Rules based Learners

⟨𝑠0, 𝑎1, 𝑠1⟩

⟨𝑠1, 𝑎2, 𝑠2⟩

⟨𝑠𝑛−1, 𝑎𝑛, 𝑠𝑛⟩

.

.

.

[Input]



• For each object type create a finite state machine.

• Create PDDL by combining them.

Data Efficient Paradigms for Personalized Assessment of Taskable AI Systems | Pulkit Verma 32LOCM, LOCM2 - Cresswell et al. (ICAPS’09 , ICAPS’11, Know. Engg. Rev.’13), LOP - Gregory et al. (ICAPS’15), NLOCM - Gregory et al. (ICAPS’16)

[PDDL Example]

Finite State Machine based Learners

⟨𝑠0, 𝑎1, 𝑠1⟩

⟨𝑠1, 𝑎2, 𝑠2⟩

⟨𝑠𝑛−1, 𝑎𝑛, 𝑠𝑛⟩

.

.

.

[Input]



• Create a SAT problem using constraint axioms.

• Extract PDDL from the SAT problem’s solution.

SAT based Learners

⟨𝑠0, 𝑎1, 𝑠1⟩

⟨𝑠1, 𝑎2, 𝑠2⟩

⟨𝑠𝑛−1, 𝑎𝑛, 𝑠𝑛⟩

.

.

.

[Input]

1. 

2. 

3. 

4. 

ARMS -Yang et al. (AIJ 2007), Zhuo et al. (IJCAI’13)

[PDDL Example]



• Create Planning problem using SAT-like rules.

• Extract correct PDDL from solution to the planning problem.

Planning based Learners

⟨𝑠0, 𝑎1, 𝑠1⟩

⟨𝑠1, 𝑎2, 𝑠2⟩

⟨𝑠𝑛−1, 𝑎𝑛, 𝑠𝑛⟩

.

.

.

[Input]

FAMA – Aineto et al. (ICAPS’18, AIJ’19)

[PDDL Example]

. . .

. . .



• Susceptible to incorrect or incomplete model 
learning.

• E.g., if all packages are brown in color, a possible 
precondition will be that the package must be brown 
to unload them.

• Such methods don’t capture correct causal 
relationships.

Limitations of Learning from Passive Observations

Solution: Active/Online Acquisition of Observations
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