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My Research / Work

THE UNIVERSITY OF
MELBOURNE

I've completed my PhD in Barcelona, moved Melbourne Uni since 12/12/12.
My main research interests are Automated planning, specifically:
Planning algorithms and tools, e.g. LAPKT, planning.domains, planimation.
Goal and Intention Recognition.
Integration of Planning, Learning and Control.

Creating bridges across communities solving common benchmarks: Atari, ARC, etc.

Love Surfing & Futbol, but not FC. Barcelona ;)
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Collaborators

THE UNIVERSITY OF
MELBOURNE

Science is a collaborative effort, It can only be done with great people like (He'’s
looking for PostDoc position), Dr. (Monash), A/prof. (UoM), Prof.
(UoM / Google), among others.

There’s a large body of work in our community that

This talk covers work primarily done in our research group.

JLLEENY .‘.\.-., Xy .
h\\\\\\\\\\\‘l\‘t{m\\w e




LLM Plan robustness

THE UNIVERSITY OF
MELBOURNE

A farmer stands at the side of a river with a sheep. There is a boat with enough room for one

person and one animal. How can the
of the river using the boat in the smallest number of trips?

Nir Lipovetzky | LM4Plan@ICAPS 2025
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LLM Plan robustness (- Yoo -

LLMs can plan, eh?

(%) Colin Fraser @colin fraser - Jun 21, 2024
Claude still can't solve the impossible one farmer one sheep one boat problem

e A farmer stands at the side of a river with a sheep. There is a boat with enough room for one
person and one animal. How can the farmer get himself and the sheep to the other side of
the river using the boat in the smallest number of trips?

To solve this problem, let's think through it step by step:
1. Initial situation: The farmer and the sheep are on one side of the river, with a boat
that can carry one person and one animal.

2. Possible moves:
¢ The farmer can go alone

* The farmer can take the sheep

3. The goal is to get both the farmer and the sheep to the other side in the fewest trips.

4. Solution: Step 1: The farmer takes the sheep across the river. Step 2: The farmer
returns alone. Step 3: The farmer crosses the river alone.

5. Counting the trips:
« Farmer with sheep (1 trip)

* Farmer returns (2 trips)
* Farmer crosses alone (3 trips)
Therefore, the farmer can get himself and the sheep to the other side of the riverina
minimum of 3 trips.
This is the most efficient solution because:
¢ The farmer can't send the sheep alone (animals can't operate boats).
* The farmer can't go first and leave the sheep behind, as there would be no way to get
the sheep across after.
Would you like me to explain any part of this solution in more detail?
0 Copy O Retry @0 ©
% Claude can make mistakes. Please double-check responses.
Reply to Claude... &

Claude 3.5 Sonnet




atGPT5 Plan robustness
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THE UNIVERSITY OF
ChatGPT MELBOURNE

A farmer stands at teh side of a river with a sheep. There is a boat with enough room for one
person and one animal. Ho can the farmer get himself and the sheep to the other side of the
river using the boat in the smallest number of trips?

3 trips.
ChatGPT
Steps:
. b A farmer stands at the side of a river with a sheep. There is a boat with enough room for one
1. Farmer takes the sheep across the river (trip 1).
P ' (tip 1) person and one animal. Ho can the farmer get himself and the sheep to the other side of the

- -
2. Farmer returns alone to the original side (trip 2). T h I n kl n g I 0 n g e r river using the boat in the smallest number of trips?

3. Farmer crosses alone to the far side (trip 3). @ o

Now both farmer and sheep are on the other side. One trip. The farmer simply puts the sheep in the boat with him and rows straight across — both get to the other side in a single crossing.

e d b6 @ e d 6 P

[J % editor.planning.domains/# Qa bl Y A

Solver Output

undeclared predicate TEH used in domain definition
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LLM Plan robustness l
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Claude 3.5 Sonnet

2:06 AM - Jun 22,2024 - 893.9K Views

O 244 T 317

Geaps Post your reply

Tom Dorr €& @tom doerr - Jun 22, 2024 & BT

Well the issue seems more that Claude assumes the question makes sense
and that the solution can't be that easy

Q10 01 Q 29 il 23K [

Yann LeCun & = @ylecun - Jun 22,2024 4 oo

The issue is that LLMs have no common sense, no understanding of the
world, and no ability to plan (and reason).

O 19 28 Q 449 i 24K |

Show replies

Nir Lipovetzky | LM4Plan@ICAPS 2025




LLMs and Planning: Setting the Scene

 LLMs (in the classical sense).
« LRMs , even with reasoning models.
LLMs need reasoning models to plan robustly!
Bridge the gap between natural language
and

formal models.

How Hard can it be?

Nir Lipovetzky | LM4Plan@ICAPS 2025
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LLMs generating Formal Models: Experts needed! (Issue 1)

PO AUDE.
THE UNIVERSITY OF

Dypical pipeline Feedback to fix errors MELBOURNE

A NL. . . One set of .
described LLM action Valid PDDL

planning task schema

* 1 missing or contradictory predicate in an action schema can prevent the planner
from finding a plan.

« Givenane - moprre — an action
being valic i.d.). E.g.
p=0.9, M=

« However, actions are correlated, actual prob. is much lower.

Nir Lipovetzky | LM4PIan@ICAPS 2025




Subjective Bias: User / Human or LLM modeler (Issue 2)

I just want to
shelve these
quickly!

THE UNIVERSITY OF
MELBOURNE

It MUST be
like this!
Books neatly
organized by
category.

NL desc. managing
| books within a
library...

i

Domain
Expert

New books 4

User Intent Interpretation: Shelve
quickly, any available space.

Nir Lipovetzky | LM4Plan@ICAPS 2025

A 4

Expert Biased Interpretation:
Categorize and arrange neatly.




\SN instances (1) Multi-threading

The 15 (2) Delete-free reachability
action I
def

Multiple
Solvable
PDDL

Validity - the probability that at least one action schema is solvable is 1 -

Subjective Bias - Generate multiple formal models

verifying the solvability of each combination.
Prob. all schema wrong

Nir Lipovetzky | LM4Plan@ICAPS 2025




they are referring
to the same entity,
- but encoded
Task Entity mol
differently
in symbolic OQ) free-form
representation °  representation

Natural language I
description

Sentence
Encoder

\

expected to output similar
semantic vector representations

Concept from the father of machine translation,
Warren Weaver “Translation™ (1952)

Nir Lipovetzky | LM4Plan@ICAPS 2025

THE UNIVERSITY OF
MELBOURNE

A vanilla sentence encoder can quantify semantic
relatedness between NL input and generated
PDDL snippets.

Compute between the
embeddings.

Filter out schemas.

Rank plan candidates based on the X similarity
score of its actions.




Fine-tuning the Sentence Encoder is Convenient!

PO AUDE.
THE UNIVERSITY OF

Manipulation Type Description Example
P yP p p MELBOURNE

Precondition: (at ?x ?vy)
Effect: (net (at 2% 72))
_>

Precondition: (not (at ?x
Effect: (at ?x ?vy)

Exchanges a predicate between

DWAD preconditions and effects

Precondition: (clear ?x)
_)
Precondition: (not (clear

Negates a predicate in either

Negation o -
& preconditions or effects

Precondition: (and (on ?x
_)
Precondition: (on ?x ?y)

Removes a predicate from

Removal : iy o
either preconditions or effects

Adds mutually exclusive (mutex) Effect: (on-table ?x)
Addition predicates to preconditions or —
effects (Helmert 2009] Effect: (and (on-table ?x) (holding ?x))

Can further the sentence encoder.

Contrastive training with synthesized via precondition & effect manipulation

Nir Lipovetzky | LM4Plan@ICAPS 2025




Planning in the Dark - Discussion

5 IUDE.
THE UNIVERSITY OF

Our pipeline enables a fully automated end-to-end LLM + formal model MELBOURNE
planning without expert intervention.

avg time per task for a CPU, much faster than
traditional expert-dependent pipelines (50K schemas evaluated).

« 10 LLMs are adequate for 6-action schema problems.

« Better plan quality than Tree of Thought direct LLM planning.

By generating multiple candidate action schemas, the model reflects AR eI

different possible interpretations of the natural language input.

It lowers the barrier of novice users to model in PDDL

Nir Lipovetzky | LM4Plan@ICAPS 2025




Demo - Wednesday Evening

PO AUDE.
THE UNIVERSITY OF

PDDL-GenAl -- A Plugin for LLM-Based Support in Planning Domain Modeling, ICAPS Demo. MELBOURNE

Q PDDL-GenAl - an editor.plannjngsdomainsipluginforPbDidomainmodelgencrationsuisingallivis
<« c Tocalhost

Authors: Jinbiao Wang, Rui Peng, Tong Chen, Chaowen Zeng, Weilin Wang, Sukai Huang, Nir Lipovetzky.

Nir Lipovetzky | LM4Plan@ICAPS 2025




Abstraction and Reasoning Corpus (ARC)

B B, - o5 AUDE.
Task 6e82alae . Task 25ff71a9 ). Task Oca9ddbé THE UNIVERSITY OF

MELBOURNE

Abstraction and Reasoning Corpus (ARC) is a set of that
measure the gap of and capacities between humans and

Al systems (Chollet (2019)).

[}
o
o
c
]
-
(]
£
=]
=
£
o
=

Test Instance

Nir Lipovetzky | LM4Plan@ICAPS 2025




ARC - Human and Al performance

Human: of the ARC tasks can be successfully communicated (Acquaviva et
al. (2022)).

VS

A program synthesis engine with a powerful enough domain-specific language is
a promising combination for solving ARC tasks (Chollet (2019)).

Kaggle competition’s first-place solution: of the 160 object-centric ARC
tasks have been successfully solved (2020).

Abstract Reasoning with Graph Abstractions (ARGA): of the 160 object-
centric ARC tasks have been successfully solved (Xu et al. (2023)).

Nir Lipovetzky | LM4Plan@ICAPS 2025

THE UNIVERSITY OF
MELBOURNE




ARC as Generalised Planning

THE UNIVERSITY OF
MELBOURNE

Our approach Generalized Planning for Abstract Reasoning (GPAR)
achieved state-of-the-art over the Object centric ARC benchmark:

* A novel method to solve abstract reasoning tasks based on

c A encoding based on

* The usage of novel to reduce the size of
the solution space.

Generalized Planning for the Abstraction and Reasoning Corpus, Chao Lei et al. AAAI'24
Nir Lipovetzky | LM4Plan@ICAPS 2025




ARC as Generalised Planning

THE UNIVERSITY OF
MELBOURNE

Task 7ddcd7ec

ﬂ E / DSLGeneration \ f Planning Actions Program Synthesis \
- - - \ '
CC4-Spa, Action Constraints

) : -
k = wt(relative-position( noy, noy, moy)) Solution found!
Verify the solution

ExtendNodeDirection User Input
Instance 1 ‘Iferizo_ve_DEpiicgtef ) Move d:D' _ Program Lines: n =5
?\b—ﬁ / - \ ovelNodeDirection = |Pointers: Z ={no,, noy, mo, }
stractions ( \ i (-9 ™ o
. ° PDDL Instance 1 file Predicate Constraints Goto Instructions o| [Novelty Threshold: v=1
Instance 2 = = Argument Constraints goto(1, 1y;) A N
: - Instance 2 file goto(:S ) % N 0. test(node-size(noy, size-1))
: Domain file » 2z @ | 1. goto(5, !yz)
' . CC4-Spa Instance 3 file Test Actions &
nstance3 | |__ """ )| N\ . .
: Test instance file test(node size(noy, size-1)) L 14. end
—

Test Instance

Generalized Planning for the Abstraction and Reasoning Corpus, Chao Lei et al. AAAI'24

Nir Lipovetzky | LM4Plan@ICAPS 2025




(define (domain ARC-9565186b)
Task 9565186b (:requirements :strips) P D D L

Fragment

(:types node pixel size color - object)

(:predicates

(node-color 7no - node ?co - color)
(node-size 7no - node ?si - size)

:> (contain-pixel 7no - node ?pi - pixel)

(pixel-color 7pi - pixel ?co -color))

Instance 1

(:action UpdateColor

U File for Instance 1 (?no - node, ?col - color ?co2 - color)
o (node-color 7no ?col)
(define (problem 9565186b-1) @PixelColorUpdate(?no, 7co2)))
(:domain ARC-9565186b)
(:objects pixel-0-0 pixel-0-1 pixel-0-2 pixel-1-0 pixel-1-1 pixel-1-2
pixel-2-0 pixel-2-1 pixel-2-2 - pixel @ denOteS
npde— 1 pode—z' node—? - node. e Xte rna |
size-1 size-3 size-4 size-5 - size .
red blue grey cyan - color) fu n Ctl (0] § £33

(:INIT (node-size node-1 size-5) (node-color node-1 red) (node-size node-2 size-1)
(node-color nod-2 blue) (node-size node-3 size-3) (node-color nod-3 cyan)
(pixel-color pixel-0-0 red) (pixel-color pixel-0-1 red) (pixel-color pixel-0-2 red)
(pixel-color pixel-1-0 red) (pixel-color pixel-1-1 blue) (pixel-color pixel-1-2 cyan) (Frances et al. AAAI’17)
(pixel-color pixel-2-0 red) (pixel-color pixel-2-1 cyan) (pixel-color pixel-2-2 cyan)

(contain-pixel node-1 pixel-0-0) (contain-pixel node-1 pixel-0-1) (contain-pixel node-1 pixel-0-2)
(contain-pixel node-1 pixel-1-0) (contain-pixel node-2 pixel-1-1) (contain-pixel node-3 pixel-2-1)
(contain-pixel node-1 pixel-2-0) (contain-pixel node-3 pixel-2-1) (contain-pixel node-3 pixel-2-2)

(:Goal(AND (pixel-color pixel-0-0 red) (pixel-color pixel-0-1 red) (pixel-color pixel-0-2 red)
(pixel-color pixel-1-0 red) (pixel-color pixel-1-1 grey) (pixel-color pixel-1-2 grey)

(pixel-color pixel-2-0 red) (pixel-color pixel-2-1 grey) (pixel-color pixel-2-2 grey))))

FoST IUDE.
THE UNIVERSITY OF
MELBOURNE




ARC - Domain Knowledge & State Space reduction

THE UNIVERSITY OF
MELBOURNE

Abstraction Removal: Unique representations kept.

Action Pruning: Actions update positions, colors, or sizes in input instances.

Predicate Constraint: used as a condition iff it is not an invariant.

Argument Constraint: arguments in predicates describe attributes that exist in all inputs.

Structural Restrictions: Application of conditional executions + Looping over pointers.

Nir Lipovetzky | LM4Plan@ICAPS 2025




ARC - Program

PO AUDE.
THE UNIVERSITY OF

Test Instance MELBOURNE

Instance 1 Instance 2 Instance 3

Task
7ddcd7ec

42 2o
iion

Candidates
test

0.test(node-size(noy, size-1))

0.test(node-size(noy, size-1))
1. goto(5, ! ¥>2) |

0. empty «—
5l 1. goto(5, ! ¥z) |

*2. empty |

test

3. empty

4_ empty J

5. inc(noy)

6. goto(0, !Y>)
7. clear(noy)
8. inc(noz)

9. goto(0, !Y2)
10. clear(noy)
11. clear(no2)
12. inc(moy)
13. goto(0, 'Yz
14. end

Candidates

/|

test

test

ExtendNodeDirection

MoveNodeDirection

=>

Nir Lipovetzky | LM4Plan@ICAPS 2025

2. empty

3. empty
4.empty
5. inc(noj)

6. goto(0, 'Y2)
7. clear(no)
8. inc(n02)

9. goto(0, Y2
10. clear(noq)
11. clear(n02)
12. inc(mos)
13. goto(0, !Y>)
14. end

2. test(relative-position(noy,no2,mo)) |

3. goto(5, Y2)

) 4. ExtendNodeDirection(noz,moy) )

5. inc(noy)

6. goto(0, !Y>)
7. clear(noj)
8. inc(n02)

9. goto(0, !Y>)
10. clear(noy)
11. clear(no2)
12. inc(moy)
13. goto(0, 'Y>)
14. end

Solution Found!




ARC - Summary

5 IUDE.
THE UNIVERSITY OF

GPAR solves more training instances than other solvers and generalises better MELBOURNE
to test instances than Kaggle First place.

|[dentifying the most useful abstractions is still an

New heuristics can be defined to guide the search of programs, as
finding a program is hard.

Can LLMs play a role to address Problems 1 and 2 ?

Nir Lipovetzky | LM4Plan@ICAPS 2025




Text-to-Code Generation

PO AUDE.
THE UNIVERSITY OF

Problem Generated Code Test Cases BELEOIINE

H-Index def h_index(counts): Input:
n = (counts) (1,4,1,4,2,1,3,5,6]
Given a list of citations counts, ifn> 0:
where eac;h c'1tat10n isa countssSortl) Generated Code Output:
nonnegative integer, write a 4 v
. . counts.reverse()

function h_index that outputs T
the h-index. The h-index is the T 1 ;
largest number 4 such that 4 while (h < n and nput:

il el e [1000,500,500,250,100,
papers have each least 4 citations. : 100,100,100,100,75,50,

I = 30,20,15,15,10,5,2,1]

Example: return h
Input: [3,0,6,1,4] else: Generated Code Output:
Output: 3 return © 15 v

, also known as , studies the automatic construction of a
program that satisfies a specified high-level input requirement (Gulwani et al., 2017).

Nir Lipovetzky | LM4Plan@ICAPS 2025




Challenges in Code Generation

THE UNIVERSITY OF
MELBOURNE

Lexical Constraints Grammatical Constraints Semantic Constraints

Correct: Correct: Correct:

def foo(): def greet(name): def total(lst):
print("Hello, " + name) return sum(lst)

Incorrect: Incorrect: Incorrect:

df fool() def greet(name): def total(lst):
print("Hello, " + name) return len(1lst)

Invalid tokens, Invalid syntax target language, Invalid logic.

Nir Lipovetzky | LM4Plan@ICAPS 2025




LLM Code Generation

THE UNIVERSITY OF
MELBOURNE

Sampling: Inefficient; does not follow human programming strategies.
Planning-Aided: Lacks code and plan refinement capabilities.
Refinement: Feedback messages lack precise correction instructions.

Multi-Agent: Hallucination degrades communication and increased token consumption.

Nir Lipovetzky | LM4Plan@ICAPS 2025




Planning-Driven Programming: A Large Language
Model Programming Workflow (LPW)

MELBOURNE

We address limitations with a two phase for code generation:

For plan creation and verification.

: For code development and refinements.

Planning-Driven Programming: A Large Language Model Programming Workflow, Chao Lei et al. ACL’25

Nir Lipovetzky | LM4Plan@ICAPS 2025




LPW - Summary

THE UNIVERSITY OF
MELBOURNE

LPW outperforms all competing methods across all benchmarks and various LLM
backbones. It establishes new state-of-the-art Pass@1 accuracy, notably achieving

98.2% on HumanEval.

HumanEval HumanEval-ET MBPP MBPP-ET

Acc 1 AT Acc 1 AT Acc 1 AT Acc 1 AT

Baseline 744 +0.8 - 665 +1.3 - 67.4+05 - 528403 -

SP 77.4 +0.8 3.0 69.5 +0.8 3.0 69.2 +0.4 1.8 52.4 +0.2 -0.4
MapCoder 77.4 +1.0 3.0 66.5 +1.0 0.0 72.0+0.5 4.6 56.6 £0.5 3.8
SD 81.1 1.0 6.7 72.0+1.0 55 71.2 +0.3 3.8 56.0+0.1 3.2
LDB 829410 85 726 4+1.0 6.1 724 +0.3 5.0 55.6 +0.2 2.8
LPW (ours) 89.0 0.8 14.6 77.4 £0.8 10.9 76.0 £0.2 8.6 57.6 +0.1 4.8

HumanEval HumanEval-ET MBPP MBPP-ET LiveCode APPS CodeContests

Baseline 91.5 +0.3 81.7 +£0.3 78.4 +0.4 62.6 +0.2 45.7 +0.6 41.74+0.9 28.0 +0.5
GPT-40 DB 92.1 +0.0 81.7 +£0.0 82.4 +0.3 65.4 +0.0 54.3 +0.353.2 +0.3 29.3 +0.3

LPW (ours) 98.2 +£0.3 84.8 0.3 84.8 +0.2 65.8 +£0.1 59.3 +0.6 62.6 0.3 34.7 0.3

Nir Lipovetzky | LM4Plan@ICAPS 2025

More results @ ACL'25 paper




LPW - Summary ¢ /e i

IMPROVEMENT

OCTOBER 28, 2025 « 1 MINUTE READ

Plan Mode: Create, refine, GitHub Copilot in Visual
and execute step-by-step Studio Code gets upgraded
implementation plans.

Plan Mode analyzes your
codebase,
detailed
and validates that
requirements are covered The following tems rleaset 1o VS Code nsders and vers
starting to
Highlights

» OpenAl Codex integration: Access OpenAl Codex in
VS Code Insiders with a Copilot Pro+ subscription

» Agent Sessions view: Manage local and cloud agent
sessions from a unified interface
» Context-isolated sub-agents: Subagents let you

Nir Lipovetzky | LM4P|an@ICAPS 2025 delegate focused tasks (e.g., running TDD wo

conducting research) that can be solved independently

O Blog

~» 'CRESC,
o Aty
55~

THE UNIVERSITY OF
MELBOURNE
The following items released to VS Code Insiders and were

announced at GitHub Universe 2025

Highlights

« OpenAl Codex integration: Access OpenAl Codex in
VS Code Insiders with a Copilot Pro+ subscription

Agent Sessions view: Manage local and cloud agent

sessions from a unified interface

conducting research) that can be solved independently

from your main chat for context-optimized token

Plan Mode: Create, refine, and execute step-by-step
implementation plans. Plan Mode analyzes your
codebase, generates detailed execution plans, and
validates that requirements are covered before starting

to code

Explore all the new features in the full release notes. Happy

coding!

Note: The Insiders build installs side-by-side with the
monthly Stable build, and you can freely work with either,
on the saume machine. The Insiders build is the same one
the VS Code development team uses daily, and we really
appreciate people trying out new features and providing

feedback A




ARC - Summary

PO AUDE.
THE UNIVERSITY OF

GPAR solves more training instances than other solvers and generalises better MELBOURNE
to test instances than Kaggle First place.

|[dentifying the most useful abstractions is still an

Let’'s address Problem 1!

Nir Lipovetzky | LM4Plan@ICAPS 2025
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ARC - Knowledge augmented LLMs F;-z/

THE UNIVERSITY OF

We use GPAR Knowledge Abstraction to augment LLM Priors. MELBOURNE

Ve e

| ( Orlrarﬁectnégs'g eometry and Topology Goal-directedness |
§$ ARC solver ARC solver @5 ARC solver
—> —>
backbone failon ,” | backbone fail on I, backbone

Pass ]r|_> 1, Pass IT|_> I, Pass IT|_> 1, |
- B X

() Kagﬁghtg%iaﬁ procggs_zn-RhAﬁ_

/For Training Pair 1 input image: \:ﬁar Training Pair 1 input

AMhen we consider 4-connected R ‘image:

'black pixels (value 0) as 'Shape: horizontal line. ‘component 5, with the maximum
' components, the components in ;Different/Identical: Component 1 ::5i7¢ 1p.

leach input and output image are Eis different from ALL OTHERS! icomponent 8, with the minimum

. . Cees tisize 1.

1as follows: ) . , _ iComponent 1 is not touching with ! .7

EFOP TFalnlnq Pair 1 input image: Component 2. Component 1 is at ‘There are two components, 4
:Component 1:Locations=[(0,0), 'top-left of Component 2, and .Eand 6, each of size 7, which
(0, 1)] 'Component 2 is at bottom-right of: |appear most frequently

Eééhponent 8:Locations=[(4, 14)] LComponent 1. ;:Elece).

1
]
]
]
]
]
]
]
]
]
]
]
1
]
]
]
]
]
)
]
1
1
7

’

(c) Objectness (d) Geometry and Topology (e) Numbers and Counting
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Results — Prior integration

Nir Lipovetzky | LM4Plan@ICAPS 2025
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13 13 13

=@= GPT-o03-mini: RSPC
=P GPT-03-mini: KAAR
== QwQ-32B: RSPC
== QwQ-32B: KAAR

8 Goal-directedness 12

# Iterations

THE UNIVERSITY OF
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Challenge — Image Size

GPT-03-mini RSPC
GPT-03-mini KAAR
QwQ-32B RSPC
QwQ-32B KAAR

~\
R
'
o
<
c
o
>
3}
(]
i
=
o
o
<<

5.1 B 43

T
(0,25] (25,100] (100,225] (225, 400] (400, 625] (625,900]
Total: 19 Total: 139 Total: 129 Total: 51 Total: 39 Total: 23

Average Image Size Interval (width x height)

Nir Lipovetzky | LM4Plan@ICAPS 2025
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Challenge — Spatial Reasoning
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GPT-03-mini: RSPC
GPT-03-mini: KAAR
Gemini-2.0: RSPC

Gemini-2.0: KAAR

QwQ-32B: RSPC
QwQ-32B: KAAR
DeepSeek-R1-70B: RSPC
DeepSeek-R1-70B: KAAR

Nir Lipovetzky | LM4Plan@ICAPS 2025

Movement
Total: 55

Extension Recolor
Total: 129 Total: 115

Others
Total: 101



Knowledge augmented LLMs - Summary

THE UNIVERSITY OF
MELBOURNE

improves with Abstractions and Planning before coding, but LLM
are far from solving the ARC challenge

From Reasoning to Generalization: Knowledge-Augmented LLMs for ARC Benchmark, Chao Lei et al. (Arxiv — work in progress)

Nir Lipovetzky | LM4Plan@ICAPS 2025




LELCYAVEVE

. hard to capture correct semantics.
Hidden, In descriptions.

Use coherence semantic filters + delete relaxed planning validation

Plenty of opportunities to integrate LLM, Planning methods and modelling in ARC
and coding!

Open problems

Integrations of tractable planning fragments for LLM modelling and solving.
Descritption languages to express and learn abstractions?

Nir Lipovetzky | LM4Plan@ICAPS 2025
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Check out ICAPS 25

THE UNIVERSITY OF
MELBOURNE

Wednesday, 12 Nov (16:50 - 18:00) - PDDL-GenAl -- A Plugin for LLM-
Based Support in Planning Domain Modeling

Jinbiao Wang, Rui Peng, Tong Chen, Chaowen Zeng, Weilin Wang, Sukai Huang, Nir
Lipovetzky. ICAPS demo

Thursday, 13 Nov (11:30 - 11:50) - Chasing Progress, Not Perfection:
Revisiting Strategies for End-to-End LLM Plan Generation
Sukai Huang, Nir Lipovetzky

Nir Lipovetzky | LM4Plan@ICAPS 2025



https://ojs.aaai.org/index.php/ICAPS/article/view/36119

Thanks!
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Contact nir.lipovetzky@unimelb.edu.au

More Info https://nirlipo.github.io/




