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Abstract

Using LLMs to generate formal planning lan-
guages such as PDDL that invokes symbolic
solvers to deterministically derive plans has
been shown to outperform generating plans di-
rectly. While this success has been limited
to closed-sourced models or particular LLM
pipelines, we design and evaluate 8 different
PDDL generation pipelines with open-source
models under 50 billion parameters previously
shown to be incapable of this task. We find
that intuitive approaches such as using a high-
resource language wrapper or constrained de-
coding with grammar decrease performance.
However, inference-time scaling approaches
such as revision with feedback from the solver
and plan validator more than double the perfor-
mance.!

1 Introduction

Recently, Large Language Models (LLMs) have
been extensively applied to planning tasks. Promi-
nently, LLMs are given a description of the plan-
ning domain and problem, and are utilized as plan-
ners to directly generate a plan (Parmar et al., 2025;
Majumder et al., 2023; Silver et al., 2024), or as
formalizers to generate a formal language that is
input into a formal solver to calculate a plan (Li
etal., 2024; Hu et al., 2025; Zuo et al., 2024; Zhang
et al., 2024a,b). LLM-as-formalizer (Figure 1) has
been widely advocated in literature due to its re-
portedly better performance and formal guarantees
compared to LLM-as-planner.

Although LL.M-as-formalizer could be instan-
tiated with several planning languages including
satisfiability modulo theories (SMT) (Hao et al.,
2025), linear temporal logic (LTL) (Li et al., 2024),
Answer Set Programming (Lin et al., 2024), among
others (Ishay and Lee, 2025; Guo et al., 2024), we
follow most work and focus on the planning do-
main definition language (PDDL) (Li et al., 2024;
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Figure 1: An illustration of using LLM as a planner or
a formalizer in planning.

Hu et al., 2025; Zuo et al., 2024; Zhang et al.,
2024a,b) due to its dominant popularity, though our
experiments apply to any language. Previous work
evaluating PDDL generation focused primarily on
closed-course and huge LLMs over 100 billion pa-
rameters such as gpt-4o (OpenAl et al., 2024) or
DeepSeek-R1 (DeepSeek-Al et al., 2025) using
some particular LLM pipeline. Moreover, much
work concluded even large, closed-source models
have limited ability to generate syntactically and
semantically correct PDDL due to its specificity
and lack of training data (Huang and Zhang, 2025;
Zuo et al., 2024), while small, open-source models
achieve close to zero performance. This greatly
hinders progress in automatic planning.

This work is the first to evaluate mid-size open-
source LLMs less than 50 billion parameters on
zero-shot PDDL generation. We experiment with
8 different modular pipelines, including prompt-
ing techniques such as providing extensive PDDL
knowledge as a prefix, or pre-inference techniques
such as generating a natural language summary be-
fore the PDDL, sequentially generating domain and
problem files, using a Python wrapper of PDDL, or
constraining decoding with PDDL grammar. We
also consider inference-time techniques such as
generating multiple responses, revising generated
PDDL with feedback from the formal solver or
the plan validator. Our best performing pipeline
decreases Qwen-3 32B model’s syntax errors by
97% and semantic errors by 47% on the common
BlocksWorld benchmark, enabling planning in low-
compute scenarios that require safety, and privacy,
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Figure 2: Our modular approach that includes prompting (1. Baseline prompt, 2. Knowledge prompt), pre-inference
(3. Python wrapper, 4. Constrained decoding, 5. Summary, 6. Sequential), and inference-time techniques (7.
Pass@N, 8. Revision with solver feedback, 9. Revision with solver + validator feedback.)

and domain-specific finetuning.
Our key findings include:

* Qwen-3 32B model is capable of generating cor-
rect PDDL but Qwen-3 8B model is not.

* Inference-time scaling approaches such as re-
vision with feedback from solver and validator
roughly doubles semantic accuracy on both do-
mains.

* Generating PDDL with a Python wrapper and
constrained decoding with PDDL grammar de-
crease performance.

* Modularly generating a summary before PDDL
or generating domain and problem files sequen-
tially do not improve semantic accuracy com-
pared to baseline.

2 Methodology

To address challenges of zero-shot PDDL genera-
tion, for medium size open-source models (Huang
and Zhang, 2025), we identify techniques grouped
into three stages in a pipeline (Figure 2).

First, we consider two prompting techniques. A
baseline prompt which is just minimal instruc-
tion to generate PDDL. In contrast, a knowledge
prompt first introduces PDDL components includ-
ing the domain file (DF, types, predicates, action
declaration, action semantics) and the problem file
(P, object initialization, initial states, and goal
states), along with a domain-agnostic example.

Second, we implement an array of pre-inference
techniques, including:

Summary. The LLM is first prompted to generate
a textual summary with all necessary information

before it generates the PDDL accordingly.
Sequential generation. LLM is prompted to first
only generate the DI before the PF.
Python wrapper. LLM is prompted to generate
PDDL in a Python wrapper?, following success
of generating low-resource languages with high-
resource wrappers (Cassano et al., 2024).
Constrained decoding. We translate the formal
BNF definition of PDDL 3.13 into a LALR(1)-
compatible EBNF grammar used to limit LLMs’
decoding to trivially syntactically correct PDDL.
Third, we consider several inference-time tech-
niques, including:
Pass@N. We evaluate N independent LLM genera-
tions, counted as correct if any is correct.
Revision with solver feedback. LLM is prompted
to generate PDDL and to revise based on the
solver’s error feedback.
Revision with solver + validator feedback. Same
as the above, but additional revision is performed
based on the feedback of a plan validator.
Prompts and example outputs are provided in
Appendix. Baseline prompt: Fig. 9, Knowledge
prompt: Fig. 10, Python wrapper prompt: Fig. 12,
Python wrapper model response: Fig. 14, and
Python translated to PDDL: Fig. 16.

3 Evaluation: Datasets, Metrics, Models

We adopt datasets and metrics from Huang and
Zhang (2025).

Zhttps://github.com/remykarem/py2pddl
3Kovacs, 2011: http://pddl4j.imag. fr/repository/
wiki/BNF-PDDL-3.1.pdf
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Figure 3: Performance of all the techniques implemented. DF: Domain File, PF: Problem File, DD: Domain

Description, PD: Problem Description.

3.1 Datasets

We consider three simulated planning environ-
ments, BlocksWorld, Logistics, and Barman from
the International Planning Competition (IPC, 1998).
Each dataset comes with ground-truth PDDL do-
main (DF) and problem files (PF) that can be used
to validate a predicted plan. The input to the model
is a natural language description of the domain
(DD) that includes the names and parameters of
the actions, and the problem (PD). An example
of DD and PD is provided in Fig. 7 and Fig. 8 re-
spectively. The output of an LLM-as-formalizer is
the predicted DF and PF, which are used with a
planner to search for a plan. The dataset of each
environment have 100 problems with varying lev-
els of complexity. We use moderately templated
descriptions from Huang and Zhang (2025) which
are common in literature.

3.2 Metrics

We use syntactic and semantic accuracy to assess
the DF and PF generated by an LLM. Syntactic
accuracy is the percentage of problems where no
syntax error are returned by the planning solver.
Semantic accuracy is the percentage of problems
where a plan is not only found but also correct.
We use the dual-bfws-ffparser planner (Muise,
2016) to solve for the plan and the VAL* (Howey
et al., 2004) to validate the plan against the ground-
truth DF and PF.

4nms.kcl.ac.uk/planning/software/val.html

3.3 Models

We evaluate two recent and best performing open-
source LLMs, Qwen-3 32B and Qwen-3 8B>, for
their small size and strong performance in other
tasks. While Huang and Zhang (2025) report zero
performance with 8B and 70B DeepSeek-R1 (Guo
et al., 2025) and Llama-3.1 (Dubey et al., 2024)
models, we attempt to push their limits via our tech-
niques and inference-time scaling. We follow previ-
ous work to only consider zero-shot prompting for
to emulate real-life application with minimal user
interference and need for training data.((Huang and
Zhang, 2025)) We use vLLM (Kwon et al., 2023)
to speed up inference and set temperature of 0.4 for
all our experiments. For constrained decoding we
used HugginFace Transformers (Wolf et al., 2020)
backend with Outlines (Willard and Louf, 2023).
All of our experiments for the main results are run
for approximately 72 hours on 4 H100 GPUs.

4 Results and Observations

The results are shown in Figure 3. Using the
baseline prompt without no techniques, Qwen-3
32B can generate correct PDDL, while Qwen-3 8B
struggled with semantic accuracy near zero. None
of the techniques were able to improve 8B model’s
performance informing the lower bound of reason-
ing capabilities needed for PDDL generation.

Prompting with PDDL knowledge is helpful,
but no pre-inference techniques help. PDDL
knowledge prompt improves semantic accuracy

Shttps://github.com/QwenLM/Qwen3
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from 7% to 23% in BlocksWorld but decreases
in Logistics from 57% to 54% where the baseline
itself is comparatively stronger. Multi-stage LLM
pipelines such as summary before PDDL and sepa-
rate domain and problem files does not improve se-
mantic accuracy in BlocksWorld and significantly
decreases performance in Logistics compared to
single-stage LLLM pipelines such as baseline and
knowledge prompt.

Python wrapper decreases performance. As
LLMs are adept at generating Python in gen-
eral, one may expect generating PDDL via a
Python wrapper would greatly decrease syntax
errors. In contrast, we conclude that generating
code in Py2PDDL format before converting it to
PDDL to be compatible with the planner performs
worse than directing generating PDDL. The gener-
ated python code failed to be converted to PDDL
more than half of the time even with extensive
Py2PDDL documentation in the prompt. We sus-
pect Py2PDDL couldn’t exploit better python gen-
eration capability of LLMs as it is too similar to
PDDL syntax than Python syntax.

Constrained decoding with PDDL grammar
decrease performance. To be compatible with
constrained decoding, we evaluate non-reasoning
model, Qwen-2.5-32B-Instruct (Team, 2024) with
blocksworld domain. There were no syntactic er-
rors, by definition, but 98% of the generated DIF
and PF have semantic errors. The strict PDDL
grammar might have suppressed the "semantic"
tokens to get semantics of generation correct.

Test-time scaling techniques greatly improve
performance. As seen in Figure 3, pass@N and
revision methods improved performance of 32B
model upto 2x and 1.5x in BlocksWorld and Lo-
gistics respectively. Interestingly, revision with
solver, in Logistics domain, with feedback only on
syntactic errors, reached the semantic accuracy of
pass@N and revision with solver+ VAL which are
informed by both syntactic and semantic errors. To
assess the performance improvement through revi-
sion, we contrasted against pass@4 performance
which needs the same inference budget. As seen in
Figure 4, three rounds of revision with the solver
and validator recovered the performance of pass@4
in both domains.

Undefined symbols and action semantics are
corrected during revisions. We qualitatively ob-
serve that most of the syntax errors that are cor-

BlocksWorld
100 STCEN  rreTraTE U B BB 4+
o
= 80 »"
Ll
> 60 D
O
2 40 /"‘""'—‘
O
<
20 — TS ——o—
0
Logistics
100 A
= 80
&
> 60
o
a 40 —— Semantic
g ----- Syntactic
20 @® Solver
A Solver + VAL
0
0 1 2 3

Revision Round

Figure 4: Performance improvement by revision with
feedback for 3 rounds and comparison against Pass @4.

rected are imbalanced parenthesis or undefined
symbols and most of the semantic errors that are
corrected are mistakes in generating DFs, espe-
cially, action semantics: either missing necessary
parameters or incorrect logical expressions for pre-
condition and effects. Examples of corrected syn-
tax and corrected semantics by revision are pro-
vided in Figure 17 and Figure 18 respectively.

5 Conclusion

We identify different LLM pipelines to address
the challenges of PDDL generation and evalu-
ate medium-size open source models on differ-
ent domains. We find that python wrapper and
constrained decoding with PDDL grammar do
not work, but inference-time techniques improve
the performance for both the domains. This
work shows feasibility of using mid-size open
source models to generate planning formalisms in
PDDL and provides scope for extending LLM-as-
formalizer to multiple formalisms.
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experimentation but not to get ideas on different
LLM pipelines or evaluation strategies.



7 Limitations

For all the experiments we performed we were
only able to do a single run, which might not be
as reliable as doing multiple runs and reporting
average and standard deviation.

Some of the techniques implemented gave mixed
results on the two datasets we considered, for ex-
ample, revision with solver is better than revision
with solver+validator in Logistics but not in block-
world. Having more datasets would have drawn
out the clear pattern on which technique is better
comparatively and how much.

We worked with moderately templated data as
input that is easier than more natural version of the
data. While we observed increased performance
with some of the techniques implemented, it is
still to be determined whether we would get the
same performance increase with natural data. This
reduces the applicability of our findings.
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(define (domain blocksworld)
(:requirements :strips)
(:predicates (clear ?x)
(on-table ?x)
(arm-empty)
(holding ?x)
(on ?2x ?y))

(:action pickup
:parameters (?o0b)
:precondition (and (clear ?0b) (on-table ?ob) (arm-empty))
:effect (and (holding ?0b) (not (clear ?0b)) (not (on-table ?0ob))
(not (arm-empty))))

(:action putdown
:parameters (?o0b)
:precondition (holding ?ob)
:effect (and (clear ?ob) (arm-empty) (on-table ?ob)
(not (holding ?0b))))

(:action stack
:parameters (?ob ?underob)
:precondition (and (clear ?underob) (holding ?ob))
:effect (and (arm-empty) (clear ?0b) (on ?ob ?underob)
(not (clear ?underob)) (not (holding ?0b))))

(:action unstack
:parameters (?ob ?underob)
:precondition (and (on ?0b ?underob) (clear ?ob) (arm-empty))
:effect (and (holding ?0ob) (clear ?underob)
(not (on ?0b ?underob)) (not (clear ?0b)) (not (arm-empty)))))

Figure 5: DI for the BlocksWorld domain.

(define (problem blocksworld-p@1)

(:domain blocksworld)
(:objects blockl block2 block3 block4 )
(:init

(on-table block3)

(clear block3)

(on-table block4)

(clear block4)

(on-table block1)

(clear block1)

(on-table block?2)

(clear block2)

(arm-empty)

~

:goal (and

(on-table block4)

(on-table block2)

(on-table block1)

(on-table block3)
)

)

Figure 6: PF for the BlocksWorld domain.
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I am playing with a set of blocks where I need to arrange the blocks into stacks. Here are the
— actions I can do

Pick up a block

Unstack a block from on top of another block
Put down a block

Stack a block on top of another block

have the following restrictions on my actions:
can only pick up or unstack one block at a time.
can only pick up or unstack a block if my hand is empty.
can only pick up a block if the block is on the table and the block is clear. A block is
<5 clear if the block has no other blocks on top of it and if the block is not picked up.

I can only unstack a block from on top of another block if the block I am unstacking was

<> really on top of the other block.
I can only unstack a block from on top of another block if the block I am unstacking is clear.
Once I pick up or unstack a block, I am holding the block.
I can only put down a block that I am holding.
I can only stack a block on top of another block if I am holding the block being stacked.
I can only stack a block on top of another block if the block onto which I am stacking the

— block is clear.
Once I put down or stack a block, my hand becomes empty.
Once you stack a block on top of a second block, the second block is no longer clear.

oM

Figure 7: DD for the BlocksWorld domain.

As initial conditions I have that, block 1 is clear, block 2 is clear, block 3 is clear, block 4
< is clear, the hand is empty, block 1 is on the table, block 2 is on the table, block 3 is
<> on the table, and block 4 is on the table.

My goal is to have that block 1 is on the table, block 2 is on the table, block 3 is on the table
<> , and block 4 is on the table.

Figure 8: Problem Description for the BlocksWorld domain.

Domain description:
{domain_description}

Problem description:
{problem_description}

Write the domain and problem files in minimal PDDL.

Wrap PDDL domain file inside <domain_file></domain_file> and PDDL problem file inside <
< problem_file></problem_file>.

<think>

Figure 9: Baseline Prompt
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PDDL domain file contains domain name, requirements, types of objects in the domain, predicates,
— and actions.

Based on the natural language domain description, identify the actions that are possible.

Identify action sematics i.e. understand the preconditions under which that action could be done
— and the effects of the action.

Then identify appropriate predicates that could enable action semantics i.e. preconditions and
— effects.

PDDL domain file has a definitive syntax that must be followed for any domain. An abstract
— example PDDL domain file is given below:

<domain_file>
(define
(domain domain_name)
(:requirements :strips :typing)
(:types
typel
type2
)
(:predicates
(predicatel ?argl - typel ?arg2 - type2)
(predicate2 ?argl - typel ?arg2 - type2)
)
(:action actionl
:parameters (?argl - typel ?arg2 - type2 ?arg3 - type2)
:precondition (predicatel ?argl ?arg2)
:effect (and (predicatel ?argl ?arg2) (predicate2 ?argl ?arg3))
)
(:action action2
:parameters (?argl - typel ?arg2 - type2 ?arg3 - type2)
:precondition (and (predicatel ?argl ?arg2) (predicate2 ?argl ?arg3))
:effect (predicate2 ?argl ?arg3)
)
)

</domain_file>

Notes for generating domain file:

- typel & type2 are only representative and should be replaced with appropriate types. There
< could be any number of types.

- predicatel & predicate2 are only representative and should be replaced with appropriate
— predicates. There could be any number of predicates.

- actionl & action2 are only representative and should be replaced with appropriate actions.
< There could be any number of actions.

- argl & arg2 are only representative and should be replaced with appropriate arguments for
— predicates and in preconditions and effects.

- predicates with proper arguments could be combined to combine complex boolean expression to
< represent predicondition and effect

The braces should be balanced for each section of the PDDL program

- Use predicates with arguments of the right type as declared in domain file

- All the arguments to any :precondition or :effect of an action should be declared in :
—» parameters as input arguments

PDDL problem file contains problem name, domain name, objects in this problem instance, init
— state of objects, and goal state of objects.

Based on the natural language problem description, identify the relevant objects for this
— problems with their names and types.

Represent the initial state with the appropriate predicates and object arguments. Represent the
<> goal state with the appropriate predicates and object arguments.

PDDL problem file has a definitive syntax that must be followed for any problem. An abstract
— example PDDL problem file is given below.

Figure 10: Knowledge Prompt
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<problem_file>
(define
(problem problem_name)
(:domain domain_name)
(:objects
obj1 obj2 - typel
obj3, obj4 - type2
)
(:init (predicatel obj1 obj3) (predicate2 obj2 obj3))
(:goal (and (predicatel obj1 obj4) (predicate2 obj2 obj3)))

</problem_file>

Notes for generating problem file:

- obj1, obj2, ... are only representative and should be replaced with appropriate objects. There
< could be any number of obects with their types.

- init state with predicatel & predicate2 is only representative and should be replaced with
< appropriate predicates that define init state

- goal state with predicatel & predicate2 is only representative and should be replaced with
— appropriate predicates that define goal state

- predicates with proper arguments could be combined to combine complex boolean expression to
> represent init and goal states

- The braces should be balanced for each section of the PDDL program

- Use predicates with arguments of the right type as declared in domain file

- All the objects that would be arguments of predicates in init and goal states should be
—» declared in :objects

Domain description:
{domain_description}

Problem description:
{problem_description}

Write the domain and problem files in minimal PDDL.

Wrap PDDL domain file inside <domain_file></domain_file> and PDDL problem file inside <
— problem_file></problem_file>.

<think>

Figure 11: Knowledge Prompt (continued)
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Python representation of PDDL domain file contains domain name, requirements, types of objects in
<> the domain, predicates, and actions.

Based on the natural language domain description, identify the actions that are possible.

Identify action sematics i.e. understand the preconditions under which that action could be done
— and the effects of the action.

Then identify appropriate predicates that could enable action semantics i.e. preconditions and
— effects.

Python representation of PDDL domain file has a definitive syntax that must be followed for any
<~ domain. An abstract example is given below:

In the following python domain file, the AirCargoDomain class has been created. The structure of
— the class is similar to how a PDDL domain should be defined.

Name of the domain is the name of the Python class (DomainName).
Types are defined as class variables at the top (Typel, Type2).
Predicates are defined as instance methods decorated with @predicate.
Actions are defined as instance methods decorated with @action

The positional arguments of @predicate and @action decorators are the types of the respective
< arguments.

Methods decorated with @predicate should have empty bodies.

Methods decorated with @action return a tuple of two lists

<domain_file>

# imports stays exactly same for all domain files
from py2pddl import Domain, create_type

from py2pddl import predicate, action

class DomainName(Domain):

Typel = create_type("Typel")
Type2 = create_type("Type2")

@predicate(Typel, Type2)

def predicatel(self, argl, arg2):
"""Complete the method signature and specify
the respective types in the decorator”""

@predicate(Typel)

def predicate2(self, argl):
"""Complete the method signature and specify
the respective types in the decorator”""”

@action(Typel, Type2, Type2)

def actionl(self, argl, arg2, arg3):
precond = [self.predicatel(argl, arg3), self.predicate2(argl)]
effect = [~self.predicatel(argl, arg2), self.predicate2(arg3)]
return precond, effect

@action(Typel)
def action2(self, argl):
precond = [self.predicate2(argl)]
effect = [~self.predicate2(argl)]
return precond, effect
</domain_file>

Notes for generating domain file:

- the above example file is only for understanding the syntax

- typel & type2 are only representative and should be replaced with appropriate types. There
< could be any number of types.

- predicatel & predicate? are only representative and should be replaced with appropriate
<> predicates. There could be any number of predicates.

- actionl & action2 are only representative and should be replaced with appropriate actions.
<> There could be any number of actions.

- argl & arg2 are only representative and should be replaced with appropriate arguments for
—» predicates and in preconditions and effects.

Figure 12: Prompt for Py2PDDL
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Python representation of PDDL problem file contains problem name, domain name, objects in this
< problem instance, init state of objects, and goal state of objects.

Based on the natural language problem description, identify the relevant objects for this
<> problems with their names and types.

Represent the initial state with the appropriate predicates and object arguments. Represent the
—» goal state with the appropriate predicates and object arguments.

Python representation of PDDL problem file has a definitive syntax that must be followed for any
<> problem. An abstract example is given below.

<problem_file>

# imports stays the same for all problem files

# Assume DomainName is declared just before the problem file
from py2pddl import goal, init

class ProblemName(DomainName) :

def __init__(self):
super().__init__()
self.typelObjs = DomainName.Typel.create_objs([1, 2], prefix="typelObj")
self.type20bjs = DomainName.Type2.create_objs(["type20bj1”, "type20bj2"1)

@init
def init(self):
at = [self.predicatel(self.typel0Objs[1], self.type20bjs["type20bj1"]),
self.predicate2(self.typelObjs[1]),]
return at

@goal
def goal(self):
return [self.predicatel(self.typel0Objs[1], self.type20bjs["type20bj2"]),
self.predicate2(self.typelObjs[2])]
</problem_file>

Notes for generating problem file:

- No need to import DomainName for python problem file. Python Domain file and python problem
< file would be merged and executed.

- typelObjs, type20objs, ... are only representative and should be replaced with appropriate
<> objects. There could be any number of obects with their types.

- init state with predicatel & predicate2 is only representative and should be replaced with
<> appropriate predicates that define init state

- goal state with predicatel & predicate2 is only representative and should be replaced with
<> appropriate predicates that define goal state

Figure 13: Prompt for Py2PDDL (continued)
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from py2pddl import Domain, create_type
from py2pddl import predicate, action

class BlocksWorld(Domain):
Block = create_type("Block")

@predicate(Block, Block)
def On(self, blockl, block2):
"""Blockl is on top of Block2"""

@predicate(Block)
def Clear(self, block):
"""Block has nothing on top and is not being held"""

@predicate(Block)
def OnTable(self, block):
"""Block is on the table"""

@predicate(Block)
def Holding(self, block):
"""Robot is holding Block"""

@predicate()
def HandEmpty(self):
"""Robot's hand is empty

nnn

@action(Block)

def Pickup(self, block):
precond = [self.HandEmpty(), self.OnTable(block), self.Clear(block)]
effect = [self.Holding(block), ~self.HandEmpty(), ~self.Clear(block)]
return precond, effect

@action(Block, Block)
def Unstack(self, block, from_block):
precond = [self.HandEmpty(), self.On(block, from_block), self.Clear(block)]
effect = [self.Holding(block), ~self.HandEmpty(), ~self.On(block, from_block), ~self.Clear
— (block), self.Clear(from_block)]
return precond, effect

@action(Block)

def Putdown(self, block):
precond = [self.Holding(block)]
effect = [self.OnTable(block), self.Clear(block), ~self.Holding(block), self.HandEmpty()]
return precond, effect

@action(Block, Block)
def Stack(self, block, on_block):
precond = [self.Holding(block), self.Clear(on_block)]
effect = [self.On(block, on_block), ~self.Clear(on_block), ~self.Holding(block), self.
< HandEmpty(), ~self.Clear(block)]
return precond, effect

from py2pddl import goal, init
class BlockProblem(BlocksWorld):
def __init__(self):

super().__init__()
self.blocks = BlocksWorld.Block.create_objs([1,2,3,4,5,6,7,8,9,10,11], prefix="block")

Figure 14: Py2PDDL Model Response Example - BlocksWorld
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@init
def init(self):
return [

self.On(self.blocks[3], self.blocks[6]),
self.On(self.blocks[5], self.blocks[4]),
self.On(self.blocks[7], self.blocks[11]),
self.On(self.blocks[9], self.blocks[5]),
self.On(self.blocks[10], self.blocks[71),
self.OnTable(self.blocks[1]),
self.OnTable(self.blocks[2]),
self.OnTable(self.blocks[4]),
self.OnTable(self.blocks[6]),
self.OnTable(self.blocks[8]),
self.OnTable(self.blocks[11]),
self.Clear(self.blocks[1]),
self.Clear(self.blocks[2]),
self.Clear(self.blocks[3]),
self.Clear(self.blocks[8]),
self.Clear(self.blocks[9]),
self.Clear(self.blocks[10]),
self.HandEmpty ()

@goal
def goal(self):
return [

self.On(self.blocks[1], self.blocks[8]),
self.On(self.blocks[2], self.blocks[4]),
self.On(self.blocks[6], self.blocks[1]),
self.On(self.blocks[9], self.blocks[6]),
self.OnTable(self.blocks[3]),
self.OnTable(self.blocks[4]),
self.OnTable(self.blocks[5]),
self.OnTable(self.blocks[7]),
self.OnTable(self.blocks[8]),
self.OnTable(self.blocks[10]),
self.OnTable(self.blocks[11]),
self.Clear(self.blocks[3]),
self.Clear(self.blocks[5]),
self.Clear(self.blocks[7]),
self.Clear(self.blocks[10]),
self.Clear(self.blocks[11]),

Figure 15: Py2PDDL Model Response - Correct Example - BlocksWorld (Continued)
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Domain File:
(define
(domain blocksworld)
(:requirements :strips :typing)
(:types
block
)
(:predicates
(Clear ?block - block)
(HandEmpty )
(Holding ?block - block)
(On ?blockl - block ?block2 - block)
(OnTable ?block - block)

(:action Pickup
:parameters (?block - block)
:precondition (and (HandEmpty ) (OnTable ?block) (Clear ?block))
:effect (and (Holding ?block) (not (HandEmpty )) (not (Clear ?block)))

)
(:action Putdown
:parameters (?block - block)
:precondition (Holding ?block)
:effect (and (OnTable ?block) (Clear ?block) (not (Holding ?block)) (HandEmpty ))

)

(:action Stack

:parameters (?block - block ?on-block - block)

:precondition (and (Holding ?block) (Clear ?on-block))

:effect (and (On ?block ?on-block) (not (Clear ?on-block)) (not (Holding ?block))
< (HandEmpty ) (not (Clear ?block)))

)

(:action Unstack

:parameters (?block - block ?from-block - block)
:precondition (and (HandEmpty ) (On ?block ?from-block) (Clear ?block))
:effect (and (Holding ?block) (not (HandEmpty )) (not (On ?block ?from-block)) (
— not (Clear ?block)) (Clear ?from-block))
)
)
Problem File:
(define

(problem block)

(:domain blocksworld)

(:objects

blockl block2 block3 block4 block5 block6 block7 block8 block9 block1@ block11l -
< block

)

(:init (On block3 block6) (On block5 block4) (On block7 block11) (On block9 block5) (On
< block1@ block7) (OnTable blockl) (OnTable block2) (OnTable block4) (OnTable blocké
<5 ) (OnTable block8) (OnTable block11) (Clear blockl) (Clear block2) (Clear block3)
< (Clear block8) (Clear block9) (Clear block1@) (HandEmpty))

(:goal (and (On blockl block8) (On block2 block4) (On block6 block1) (On block9 blocké) (
< OnTable block3) (OnTable block4) (OnTable block5) (OnTable block7) (OnTable block8
<5 ) (OnTable block1@) (OnTable blockl11) (Clear block3) (Clear block5) (Clear block7)
— (Clear block1@) (Clear block11)))

)

Figure 16: Py2PDDL Translated PDDL - Correct Example - BlocksWorld.
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(define

(domain blocks-world)
(:requirements :strips :typing)
(:types

block
)

(:predicates
(clear ?b - block)
(on ?b1 - block ?b2 - block)
(on-table ?b - block)
(holding ?b - block)
(hand-empty)

(:action pickup

:parameters (?b - block)

:precondition (and (hand-empty
< ) (on-table ?b) (clear
—  ?b))

:effect (and (holding ?b) (not
< (hand-empty)) (not (
< on-table ?b)) (not (
< clear ?b)))

(:action unstack

:parameters (?b1 - block)

:precondition (and (hand-empty
< ) (on ?b1 ?b2) (clear
— ?b1))

:effect (and (holding ?b1) (
< not (hand-empty)) (not
<~ (on ?b1 ?b2)) (not (
<> clear ?b1)) (clear ?b2
=)

)
(:action putdown

:parameters (?b - block)

:precondition (holding ?b)

:effect (and (on-table ?b) (
< clear ?b) (hand-empty)
< (not (holding ?b)))

)
(:action stack

:parameters (?b1 - block ?b2 -
—  block)

:precondition (and (holding ?
< b1) (clear ?b2))

:effect (and (on ?b1 ?b2) (
— hand-empty) (not (
< holding ?b1)) (not (
< clear ?b2)) (clear ?bil
=)

(a) Syntax incorrect PDDL

© ® N R W o =

22

23
24
25
26
27

28

29

30

31

32

33
34

(define

(domain blocks-world)
(:requirements :strips :typing)
(:types

block
)

(:predicates
(clear ?b - block)
(on ?b1 - block ?b2 - block)
(on-table ?b - block)
(holding ?b - block)
(hand-empty)
)
(:action pickup
:parameters (?b - block)
:precondition (and (hand-empty
< ) (on-table ?b) (clear
— ?b))
:effect (and (holding ?b) (not
< (hand-empty)) (not (
— on-table ?b)) (not (
— clear ?b)))

)

(:action unstack

:precondition (and (hand-empty
<~ ) (on ?b1 ?b2) (clear
— ?b1))

:effect (and (holding ?b1) (
< not (hand-empty)) (not
<~ (on ?b1 ?b2)) (not (
<5 clear ?b1)) (clear ?b2
=)

)
(:action putdown

:parameters (?b - block)

:precondition (holding ?b)

:effect (and (on-table ?b) (
— clear ?b) (hand-empty)
< (not (holding ?b)))

)
(:action stack

:parameters (?b1 - block ?b2 -
<  block)

:precondition (and (holding ?
<~ b1) (clear ?b2))

:effect (and (on ?b1 ?b2) (
— hand-empty) (not (
< holding ?b1)) (not (
— clear ?b2)) (clear ?b1l
=)

(b) Syntax corrected PDDL

Figure 17: Revision by Solver feedback example
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31
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33

34
35

(define

(domain blocks-world)
(:requirements :strips :typing)
(:types

block
)

(:predicates
(on ?x - block ?y - block)
(on-table ?x - block)
(clear ?x - block)
(holding ?x - block)
(hand-empty)

(:action pickup

:parameters (?b - block)

:precondition (and (on-table ?
— b) (clear ?b) (hand-
> empty))

:effect (and (holding ?b) (not
<> (on-table ?b)) (not (
< clear ?b)) (not (hand-
— empty)))

(:action unstack
:parameters (?b - block ?s -
< block)
:precondition (and (on ?b ?s)
< (hand-empty) (clear ?b
=)
:effect (and (holding ?b) (not
<~ (on ?b ?s)) (clear ?s
< ) (not (clear ?b)) (
< not (hand-empty)))
)
(:action putdown
:parameters (?b - block)
:precondition (holding ?b)
:effect (and (on-table ?b) (
~ clear ?b) (not (
— holding ?b)) (hand-
— empty))
)
(:action stack
:parameters (?b - block ?s -
~ block)
:precondition (and (holding ?b
< ) (clear ?s))
:effect (and (on ?b ?s) (not (
< clear ?s)) (not (
— holding ?b)) (hand-
— empty))
:effect (and (on ?b ?s) (not

clear ?s)) (not (holding
?b)) (hand-empty))

(a) Semantics incorrect PDDL

© N R W —

22

23
24
25
26
27

28

29

30

31

32

33

34
35

(define
(domain blocks-world)
(:requirements :strips :typing)
(:types
block
)

(:predicates

(on ?x - block ?y - block)

(on-table ?x - block)

(clear ?x - block)

(holding ?x - block)

(hand-empty)

)
(:action pickup

:parameters (?b - block)

:precondition (and (on-table ?
< b) (clear ?b) (hand-
5 empty))

:effect (and (holding ?b) (not
< (on-table ?b)) (not (
< clear ?b)) (not (hand-
<> empty)))

)

(:action unstack
:parameters (?b - block ?s -
< block)
:precondition (and (on ?b ?s)
< (hand-empty) (clear ?b
= ))
:effect (and (holding ?b) (not
— (on ?b ?s)) (clear ?s
< ) (not (clear ?b)) (
< not (hand-empty)))
)
(:action putdown
:parameters (?b - block)
:precondition (holding ?b)
:effect (and (on-table ?b) (
< clear ?b) (not (
< holding ?b)) (hand-
— empty))
)
(:action stack
:parameters (?b - block ?s -
— block)
:precondition (and (holding ?b
<~ ) (clear ?s))
:effect (and (on ?b ?s) (clear
<~ ?b) (not (clear ?s))
— (not (holding ?b)) (
< hand-empty))
:effect (and (on ?b ?s) (clear

?b) (not (clear ?s)) (not
(holding ?b))
(hand-empty))

(b) Semantics corrected PDDL

Figure 18: Revision by Solver+validator feedback example
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