
• 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).
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Baselines

Experimental Results

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:

• 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'" '$%
&"

respectively. Accuracy is then defined as the percentage 
of the correctly ordered pairs of ratings: 
%

&!&"
∑#,' 𝟏(𝑟#! > 𝑟'!).

G3: Single typeAll: Trained on all types and scenarios; G1: Leave one type out; G2: leave one scenario out

G4: Single scenario
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Red: poor generalization (no better than chance); Blue: good generalization; Magenta: Failures of BIPaCK

BIPaCK: Bayesian Inverse Planning and Core Knowledge

ToMnet-G: Theory of Mind Neural Network with Graphs
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