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Introduction

Intuitive psychology, the ability to reason about hidden
mental variables that drive observable actions, comes
naturally to people.

Despite recent interest in machine agents that reason
about other agents, it is unclear if such agents learn or
hold core psychological principles that drive human
reasoning.

Inspired by cognitive development studies on intuitive
psychology, we present a benchmark consisting of a large
dataset of procedurally generated 3D animations, AGENT
(Action, Goal, Efficiency, coNstraint, uTility), structured
around four scenarios (see the figure on the right).

Dataset Structure and Evaluation

9240 videos synthesized in ThreeDWorld (TDW).
3360 trials in total, divided into 1920 training trials, 480
validation trials, and 960 testing trials. All training and
validation trials only contain expected test videos.

We provide RGB-D frames, instance segmentation,
camera parameters, and ground-truth 3D states.

7 object shapes and 6 types of obstacles:

Object Shapes Obstacles
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Following Riochet et al. (2018), we define a metric based
on relative surprise ratings. For a paired set of

N, surprising test videos and N_ expected test videos
(which share the same familiarization video(s)), we obtain

two sets of surprise ratings, {r;*}/; and {r;” }j

respectively. Accuracy is then deflned as the percentage
of the correctly ordered pairs of ratings:
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Type sz BIPaCK: Bayesian Inverse Planning and Core Knowledge

A
€
2
T

Physics Parameiers Agem Parameiers

§ ‘ A
£ E \gent //\
&
£ 5 -vot:stacle.-» . o — -
3 % Obiect Sampled
E & g . PhyslcsEnglne Planner Trajectory !
gl o — — S0 Dy Oy
i - v A
o
‘—y AN
'é . - . : Sampled
a B Physics Engine Planner TrajecioryFZ

Equal costin fam.
Equal costin test

Expected Surprising Expected Surprising
Equal cost in test Low cost for the preferred object in test
C Scenario 3: Unobserved constraints
Type 3.1 Type 3.2

Equal costin fam.  High goal costin fam. High goal costin fam.
Low goal costin test Equal costin test Low goal costin test
B Scenario 2: Action Efficiency
Type 2.2

ToMnet-G: Theory of Mind Neural Network with Graphs

——J\O=

Scene Graph  Node Embeddings

Familiarization N; : Poolmg

The initial state
of the test video

Familiarization 1

Type 2.3 Type 2.4 Type 2.5

echar

€mental

— %'+ ox

agent position----x' K+l

No barrier in the
surprising video

Path in the fam.
violates solidity in test

Obstacle out of the
way in test

No obstacle in test A smaller ubs(acle in A different type of

test obstacle in test

Inefficient path in the
surprising situation

Experimental Results
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Red: poor generalization (no better than chance); Blue: good generalization; Magenta: Failures of BIPaCK
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