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Results

Introduction Experiments
The computational mechanism of 
intuitive physics remains unclear.
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People have two mechanisms in physical 
reasoning, switching at a certain boundary:
Mechanism 1: probabilistic simulation

Mechanism 2: heuristic method

Switch: when simulation reaches resource 
boundary.

Task: Judge the tilting angle at which the cup begins to pour out marbles
43 participants, 54 diverse scenarios, two error patterns (overestimation and underestimation)

Our SHM aligns more precisely with 
human data, showing consistent predictive 
performance across diverse scenarios.
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Humans use “intuitive physics engine” to simulate 
scene stability, but use height as a heuristic to judge 
falling distance. (P. W. Battaglia et al., 2013)

People tend to be wrong when they answer quickly, 
but they are usually correct when they take the 
time to think carefully. (Schwartz & Black, 1999)

Humans apply velocity heuristic or use probabilistic
simulation to judge the relative masses of colliding 
objects. (J. Kubricht et al., 2017)

Which cup will need to be tilted with 
a larger angle before pouring out?

Answer: the thinner one

Question: Do humans consistently rely on 
mental simulation, or do they employ 
alternative heuristic strategies under certain 
conditions? How do they switch?


