1,2,3

Aran Nayebi, Rishi RaJalmgham Mehrdad Jazayeri’, Guangyu Robert Yang"

'McGovern Institute for Brain Research, MIT; Cambridge, MA 02139 Department of Electrical Engineering and Computer Science, MIT; Cambridge, MA 02139
“Department of Brain and Cognitive Sciences, MIT; Cambridge, MA 02139 *Reality Labs, Meta 390 9th Ave, New York, NY 1000]|

1. Overall Approach 2. Comparison to Human Physical Judgements

Sensory-Cognitive Hypothesis Classes Ground Truth (A) 075
Latent Future Prediction: 2. Dynamics Training Stage . Human Accura Cy

1.Pretraining Stage >
EO4D etc & 0.70-
o
<L Pixel-wise
).—)' O. 0.65-
8 _I Image Foundation Models Video Foundation Models
T+1 5 T 17 |
Prediction 9 060! T ] ] - }
End-to-End Future Prediction: [ , { H _ } |
I Object 11 1 1 _ }
-slot
0.55 5 : g3 ) (.
_ Pixel-wise Object-slot ) ]EI g g g /i g g :
0.50 — 1= Fitviac o0 DeiT DINO DINOvZ CLIP ~ ==VC R3M
End-to-End Latent Future Prediction
(B) Task Accuracy & Matching Human Error Patterns are Related
g 0451 R~0.865, p << 0.001
Observed + Simulated x  0.40- , l
| < o T T 1
(B) Model Evaluations v 5 0¥ | L
1.  Human Behavior: Physion Object Contact Prediction (OCP) :Es'q? 0.30 - > i A
Observed Stimuli Unobserved Outcome :::;: s | _T
, true label O 0.25 » ’|
, stimulus last frame © v z $ T
‘E‘ acc.=0.89 '8\— 0.15- | » _
§ g ' | ‘End-to-End
%— "3 0.101 Il Image Foundation Models
g S s Obenedepocy  S5EX0MS g 0.05 . . Video Foundation Models
L T e sz g o050 0.52 0.54 0.56 0.58 0.60 0.62 0.64 0.66
L I Heldout OCP Accuracy )
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4. Dynamically-Equipped Video Foundation Models Better Match Both Human Behavioral & Neural Response Patterns Across Environments

(A) (B) Dape
0.5 - . Better Models 9, 040 o
' | | c 40 - . . .
& —=0— o) Soft-body interactions could be improved
| o uniformly across models
‘ End-to-End # Q 0.35]
3 0.4 - | : YC-1+CTRNN o
S B Image Foundation Models | | % 0.30-
—d
= @ Video Foundation Models Sec
95 0.31 =
@O 0.25
a X VS
S | . 4 818
Ee._ ' o S EO.ZO
302 N | S
= <e”o 15 -
® e v
_ c
0.1 : - O 0.101
. = B —
Y 0.05-
0.0 ! T T T 1 S
0.0 0.1 0.2 0.3 0.4 0.5 S
Correlation to Average Human Response 0.00-

Drape jDominoes Link Drop Contain Roll Collide  Support

L (Pearson’s R)




