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Background
 Problem

 Explore zero-shot 3DVG using LLMs, without the need of object-text pair annotation.

 Solve relationships between objects explicitly.



Background
 Problems

 Explore zero-shot 3DVG using LLMs, without the need of object-text pair annotation

 Solve relationships between objects explicitly



Method
 Dialog with LLM: A Naive Approach

 Detect all objects in the scene, describe object's location and size.

 Given the text prompt to ChatGPT to find the correct object.

Suppose you are a person standing in a room. You need to find a keyboard 
it is closest to the door.

Of course, I can help you find an object in a room based on its description. 
Please provide me with the details of the object you're looking for, and I'll do 
my best to assist you in locating it.

Room Information: 
Object 1 is a door located at ( -0.65, 2.35, 1.05).
Object 2 is a desk located at (0.68, 1.30, 0.39). 
…
Object 26 is a keyboard located at (-0.65, -1.06, 0.65).
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 Detect all objects in the scene, describe object's location and size.

 Given the text prompt to ChatGPT to find the correct object.

Suppose you are a person standing in a room. You need to find a keyboard 
it is closest to the door.

Of course, I can help you find an object in a room based on its description. 
Please provide me with the details of the object you're looking for, and I'll do 
my best to assist you in locating it.

Room Information: 
Object 1 is a door located at ( -0.65, 2.35, 1.05).
Object 2 is a desk located at (0.68, 1.30, 0.39). 
…
Object 26 is a keyboard located at (-0.65, -1.06, 0.65).

The keyboard closest to the door is Object 9, as it has a shorter distance 
of approximately 2.01 units, compared to Object 26, which has a distance 
of approximately 3.44 units. So, the correct object ID is Object 9.



Method
 3D visual programming approach.



Method
 Relation modules

 Addressing view-dependent relations: A shift to 2D egocentric view.

 Addressing view-independent relations: using 3D coordinates.



Method
 LOC module: extend the scope of existing 3D object detectors into

open-vocabulary scenarios.



Quantitative Analysis
 ScanRefer dataset

 Our zero-shot approach can outperform some supervised baselines

 Moreover, our zero-shot approach outperforms the approaches that only utilize the 3D or 2D 

information in the LOC module. 



Quantitative Analysis
 We  ablate different relation modules in to analyze their impact.

 Our framework has strong adaptability for a spectrum of 3D and 2D perception models.



Qualitative Analysis
 Visualization results of 3D visual grounding. 



Conclusion

 Introduces a novel zero-shot 3DVG approach, removing the need for extensive annotations.

 Enhances localization accuracy with relation modules and a language-object correlation module.

 Experiments on ScanRefer and Nr3d datasets show the method outperforms several supervised 

baselines.
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