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Background

Learned force fieldsComparison of transition Planning results

Discrete prediction vs. NODE continous transition. Invert underlying force fields using back-propagation.

Few-shot planning with minimal data.

Human intuitive physics vs. AI models
1. From infancy, humans develop robust intuitive 

physics understandings.
2. AI models struggle to achieve human-level few-

shot learning and generalization ability in physical 
reasoning.

Goal: Achieve human-like few-shot 
learning and generalization in physical 
reasoning

A few training examples OOD templates

VoE paradigm Object permanence Gravity and support

Superior OOD generalization.

T=1 T=2 T=3 T=4 T=5

(a) NFF models complex physical interactions by constructing 
dynamic interaction graphs from scenes and performing 
continuous integration on force fields.

a neural function map from objects to forces for efficient interactive learning and reasoning.

(c) After learning from a few examples, NFF can capture 
various physical concepts such as sliding, support and 
collision represented by force fields and generalize to unseen 
OOD scenarios.

(b) The force fields are inferred by a neural operator that takes 
object interactions as input.
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