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Neuro-symbolic 3D grounding

Neuro-symbolic method to ground 3D 
objects and relations that integrates
● Large language models (LLMs) 
● Modular neural networks

Structured approach to reasoning that 
decomposes tasks into modules 
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NS3D

Project page:
NS3D 
outperforms prior 
end-to-end works
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NS3D

Neuro-symbolic method that integrates the power of LLMs and modular 
neural networks

Neural program executor that reasons about high-arity relations

Strong performance in view-dependent grounding, data-efficiency, 
generalization, and ability to zero-shot transfer
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Task

ReferIt3D input
● Object point clouds
● Referring expression

ReferIt3D output
● Target object
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NS3D

NS3D is composed of three main components:

1) A semantic parser

2) A 3D object-centric encoder

3) A neural program executor
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Semantic parser
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3D object-centric encoder
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Neural program executor
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Execution trace



Joy	Hsu				joycj@stanford.edu

Results
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Data efficiency

NS3D excels at 
data efficiency
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Generalization

NS3D’s modularity 
leads to strong 
generalization
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Zero-shot transfer

NS3D can zero-shot 
transfer to novel, 
unseen tasks
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Summary

NS3D integrates
● Large language models (LLMs) 
● Modular neural networks

and enables
● Data efficiency
● Generalization
● Zero-shot transfer 

Project page: 
https://web.stanford.edu/~joycj/
projects/ns3d_cvpr_2023
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