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PDDL Planning

● sequential decision making on first-order, finite domain, symbolic models [1, 2]

● PDDL de facto formalism for fully-observable, deterministic transition models

   INPUT: PDDL planning problem

  OUTPUT: plan – a sequence of actions that progresses the initial state to a goal

[1] McDermott et al., 1998
[2] Haslum et al., 2019
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Q: How can we best use LLMs for PDDL planning?

A: By generating sound planning programs!



Plan

Language Models for PDDL Planning So Far: Approaches
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LLMs cannot plan reliably even 
when given a (PDDL) model



Language Models for PDDL Planning So Far: Approaches

(1a) “LLM-Modulo”: Generate Plans and Verify
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LLMs cannot plan reliably even 
when given a (PDDL) model and 

external verifiers



Language Models for PDDL Planning So Far: Approaches

(2a) Generate Planning Programs

Program Plan
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Language Models for PDDL Planning So Far: Approaches

(2b) Generate Value Function Programs

Program Planner Plan
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LLMs can generate programs
that can (help) plan



Approach Sound No External Planner
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Contribution 1:
Sound LM Programs without External Planners
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LLMs for Generating Sound Policy Programs

Generalised
Policy

Program

Policy 
Executor Plan

π(Action | State, Problem) ∈ set of applicable actions in State
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Approach Sound No External Planner
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Results: LMs can generate powerful, sound planning programs

● Baselines: state-of-the-art planners

● Metric (↑): number of problems solved correctly in time and memory limit

Planner Problems Solved Problems Solved Ratio

GBFS + hFF 430 48%

WL-GOOSE 502 56%

LAMA 557 62%

[ours] LMPlan 563 63%

[ours] LMPlan + Search 630 70%

LLMs competitive with 
state-of-the-art PDDL planners
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Contribution 2:
Sound Programs Can Plan with Meaningless Symbols
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Setup: Replace Natural Language with Meaningless Symbols
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Experimental Results

LLM performance (surprisingly!) does not degrade 
significantly when removing language from inputs
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Q: How can we best use LLMs for PDDL planning?

A: By generating sound planning programs!
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