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e Uncertainty about exactly how the ball is dropped
e Uncertainty about how the ball bounces o the obstacles
and walls: people underestimate how far the ball bounces

Inference: In which hole was the ball dropped?

What sounds
would it make?

» Prior work has taken a statistical view of multi-modal Where would
integration. it end up?
e We propose that people build mental models of the world,

and make inferences using mental simulation.
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Results
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Conclusion

* \We buildrich mental models of the world.

e \We simulate these models to predict the future, infer the
past, and evaluate counterfactuals.

e Together, these capabillities allow us to understand why
something happened.

References

Ahuja, A., & Sheinberg, D. L. (2019). Behavioral and oculomotor evidence for visual simulation of ob
movement. Journal of Vision, 19(6), 13.

Ecker, A. J., & Heller, L. M. (2005). Auditory — Visual Interactions in the Perception of a Ball's Path.
tion, 34(1), 59-75.

Gerstenberg, T., Peterson, M. F., Goodman, N. D., Lagnhado, D. A., & Tenenbaum, J. B. (2017). Eye-
Causality. Psychological Science, 28(12), 1731-1744.

Gerstenberg, T., Siegel, M. H., & Tenenbaum, J. B. (2018). What happened? Reconstructing the pas
through vision and sound. Cognitive Science Proceedings.

Siegel, M. H., Tenenbaum, J. B., & McDermott, J. H. (2018). Physical Inference for Object Perceptior
Complex Auditory Scenes. Cognitive Science Proceedings.

Smith, K. A. & Vul, E. (2014). Looking forwards and backwards: Similarities and di erences in predict
and retrodiction. Cognitive Science Proceedings.



