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Motivation

3D Visual Grounding Data Requires:
• Each annotation uniquely corresponds to one 

object in the scene.

Background

However, the annotation process of 3DVG is 

difficult and requires sustained focus.

Annotators need to extract clues from sparse 3D 

point clouds and disjointed 2D frames. 

This leads to a sharp increase in the risk of 

annotation errors.
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Annotations



Motivation

So how serious is the data 

problem in 3DVG now?

51583 samples



Motivation

3001 samples

• As the complexity of the scene 

increases, the incidence of 

annotation errors made by 

annotators gradually rises.

• High-confidence annotations for 

some complex scenes are even 

below 50%.

So how serious is the data problem 

in 3DVG now?



Refer-Judge

Refer-Judge

Toxic samples arise from two sources:

➢ Logical paradoxes

➢ Referential ambiguities

Impacts model training

Affects algorithm evaluation



Refer-Judge

Refer-Judge

➢ Hypergraph-of-Thoughts

➢ Agentic framework

➢ Deliberation-based structured analysis

Jury-and-Judge

➢ Jury：multi-faceted evaluations for scene-level data

➢ Judge：self-consistency evaluation and corroborative refinement

➢ No task-specific fine-tuning or external perception

Refer-Judge
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Experiment

Experiment

➢ Refer-Judge achieves human-level judgment capability, slightly lagging with 

human experts.

➢ The Refer-Judge algorithm can generalize to multiple models.

➢ Better base models result in better performance.



Experiment

Experiment

➢ After removing the toxic data from the ScanRefer training set, all 

baseline achieving consistent improvements.



Experiment

Experiment

➢ A more significant improvement in model performance can be observed on the purified validation set. 

➢ The original model outperforms the purified model on toxic validation set (due to toxic prior knowledge).



Thanks for watching
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