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Label(a) This is a brown 
chair. it is near the end 

of the table.

Multi3dRef

Multi3dRef

Label(b)The chair features a 
straight design with a 
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backrest. It's between 
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Problems of Current benchmark?
• Small scale and insufficient annotations.
• Lack of customizable challenge levels.

• A systematic and flexible method to 
introduce subtly distinguished objects 
adjacent to the target.

• An automated scheme to capture key 
differences between similar objects.
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Target: The chair surrounded by four chair,
features a square seat, a straight backrest.
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1. A chair with a square seat. 
2. A chair with a round seat.
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What are the differences in 
the height of the two chairs?
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What are the differences in 
the shapes of their backs?

Roughly the same.

1. Straight backrest 
2. Curved backrest 

The chair surrounded by four 
chairs, features a square 
seat, a straight backrest.
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The chair features a square 
seat, a straight backrest.
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The chair is surrounded 
by four chairs.
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1. Scene Data Generation

2. Capturing Annotations with Key Distinguishing Information

Impact of Number of Distractors

Impact of Number of Distinction Type

Motivation

Our Idea

Key Design

• Leverages LLMs + VLMs to extract the key characteristics that 
distinguish the target object from others.

• Summarize these as annotations.

• Sorts available object-level 3D resources by their features (Class, Color, 
Shape). 

• Assemble multiple objects with varying levels of similarity into a specific 
scene background to construct a new scene.

Contact: johncao911@gmail.com

Benchmark Summary

Evaluation on SOTA 3D-LLM

#Distractors ↑ à Model performance↓

https://ove-benchmark.github.io/OVE/

For 3D grounding, contributions of 
Class > Shape > Color > Location

Welcome to 
scan this code 
to access our 
project page !


