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TL;DR Human actions may deviate,
but Intentions can still be inferred.

ARCTraj: More Than Action Logs

= ARC Tasks + ¢° Human Solution - ‘B ARCTraj

Humans ARC-AGI Tasks
Demonstations  : Test Problem
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* Unconstrained reasoning = - Visually abstract tasks
- Diverse strategies genérate - Independent analogies
« Object-level thinking - Input-output grid pairs
Task-Solving Trajectories ARCTraj Dataset
_— (][] logld Juserld taskid actionSequence startedAt | endedAt
E > E > > E > === 1 1 |23p5c85d [“SelectCell"],[“Move™],...]|01:07:37 | 01:07:50
2 4 |23b5c85d [“SelectCell”],[“Paint”],...] | 02:08:22 | 02:08:45
E > E > E > EEE Iog 3 | 23 |23b5085d [“SelectCell] [“Move]....]|03:12:11 |03:15:01
' 4 12 | 23b5c85d | [“SelectCell "l,[“Move”....]|01:53:02]01:53:19
E >E >E > X 5 11 | 23b5c85d [“SelectCell"],[“Copy”],...] | 12:45:00 | 12:47:11
- Object-oriented action units - 10k+ human trajectories
- Semantically meaningful steps - Structured and annotated
- Reveal human strategies - Preserve human strategy

T = (8o, ag, S1, ..., aj_1, ;) € ARCTraj
e 7 IS a sequence of states and actions

e 7 IS logged from humans solving ARC tasks

e Rich supervision, but intentions not explicit in 7

Why Intention Estimation Matter
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e [nconsistent actions may reflect consistent goals

; —> Actions

; —> Intentions —

o [Nnferring intent patterns aids understanding

Observed Actions # User Intentions
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Let Trajectories Tell Your Intentions |z

Inferring Human Intentions from Trqjectories

Sejin Kim, Hosung Lee, Sundong Kim

Intention = Action
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Intention = Action Sequence

Case 1: Tool Limitation
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copy/paste the smallest rectangle resize the
to the top left of the grid entire grid

Intention

Case 2: User Unfamiliarity

Trajectory S § - HES -
\ 16 X move actions . 1 action’
Y Y
Intention move the smallest rectangle resize the
to the top left of the grid  entire grid

(Caveat: Sometimes, intention may be spoiled by confusion)

Same Intention, Diverging Paths
T # T, but possibly I(T]) — Z(Tj)

(An intention can be represented through various trajectories)

Addressing and Visualizing Misalignments in Human Task-Solving Trajectories

Inferring Intentions from ARCTra]

Step 1: Extracting Popular States (P)
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o P are extracted intra-task by frequency

Step 2: Segmenting Trajectories (7)
T—>T10T70---0T,

s, SiOUt c P

where 71 = (s, ..., s?"),

e Fach 7 is split into segments (7))

e Splits occur at popular state pairs (s, s°1%)
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Step 3: Representing Intention (Z(7;))
Z(r) = (si", s7")

|
e Segment is interpreted as a distinct intent transition

Effect of Intention-Guided Learning
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» Faster convergence (@ > @), Better accuracy (@ > @)

e Human intent improves both efficiency & generalization
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