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Overview of Our Work

❖ We extend the 3D visual grounding task to the more general Cross-Scene 
Spatial Reasoning and Grounding (CSSRG) task, which aims to ground a 
described object anywhere across an entire collection of 3D scenes instead 
of predetermined scenes.

❖ We propose the novel two-stage Cross-Scene 3D Object Reasoning 
Framework (CoRe), following a matching-then-grounding paradigm to 
effectively mitigate computational costs. CoRe includes a Robust Text-
Scene Aligning module (RTSA) for robust scene matching and a Tailored 
Word-Object Associating module (TWOA) for object grounding.

❖ We present the CrossScene-RETR dataset to facilitate complex cross-
modal spatial alignment in the data aspect, offering a comprehensive 
evaluation for CSSRG.

❖ Extensive experiments on four multimodal datasets demonstrate the 
superiority and effectiveness of our CoRe in CSSRG, remarkably 
outperforming state-of-the-art baselines.



Task: 
Cross-Scene Spatial Reasoning and Grounding



Motivation

❖ Existing 3DVG methods often assume the availability 
of predefined corresponding scenes.

❖ Even the latest multi-scene approaches still assume 
that the text-group correspondence is known.

If cross-scene object reasoning can be achieved, it would serve as a technical 
foundation for building-scale indoor navigation and task planning, thereby 
enabling broader applications in smart homes and robotics.



A Novel Task!

We propose a 
new task: 
CSSRG, which 
empowers text-
to-3D with 
cross-scene 
alignment and 
reasoning 
capabilities.



Challenges



Baseline: 
Cross-Scene 3D Object Reasoning Framework

(CoRe)



CoRe

Text-Scene Aligning: RTSA module    → Word-Object Associating: TWOA module 

Matching-then-Grounding Pipeline



Dataset: 
CrossScene-RETR



CrossScene-RETR

The descriptions in existing 3DVG datasets 
undoubtedly intensify the challenges and 
complexi ty  of  the  cross-modal  spat ia l 
alignment.

Construct pipeline:



CrossScene-RETR



Experiment



Comparative Experiments

Performance comparison with existing cross-modal matching baselines on the ScanRefer, Nr3D, Sr3D, and 
CrossScene-RETR datasets. 

Performance comparison with existing baselines on the 
CrossScene-RETR datasets. 

Performance comparison with existing 3DVG 
baselines on the ScanRefer, Nr3D, Sr3D datasets. 



Ablation Study

❖ Ablation stuty ❖ Parameter analysis



Visualization Experiments



Visualization Experiments

Ø Matching and grounding performance 
comparison of our CoRe and itsvariants

Ø Performance comparison on different 
subsets of CrossScene-RETR dataset



Thanks for watching!


