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Problem Definition



Research Question: How to represent 3DEnv for multi-hop 
open-vocabulary references?

Our Solution: 3D scene graph

Results
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BBQ Overview

Our contributions:



D INO  features are great for 2.5D spatial  scene understand ing 
and  can be applied  for ob ject aggregation .

Aggregated  mask,  pro jected  onto the best view ,    are sufficient to 
describe the ob ject .

W ith a carefully selected  models and  our design choices we can 
achieve close to realtime performance for 3D ob ject mapping    on 
the real robot .

For spatial  multi-hop reasoning ,  metric edges are a “cheap”  
source of valuable relations .

Semantic spatial  relations help to d iscern view-dependent 
relations based  on the user ’s query .

The results on the Sr3D+,  Nr3D ,  and  ScanRefer datasets 
demonstrate the effectiveness of the BBQ  modular method.

With BBQ, we advance the l imits of 3D scene perception by integrating 
language models with general world knowledge and our scene-specific graph 
representation.  

Results on Nr3D, Sr3D, ScanRefer,  and real-world data demonstrate that 
leveraging metric and semantic scene edges enables more comprehensive and 
flexible 3D scene understanding.

We hope our efficient code wil l  support BBQ in real-world robotics,  bridging 
communication between humans and autonomous agents.

It  should be noted that our method assumes static ,  room-sized environments;  in 
larger spaces,  3D scene graphs may not capture spatial  relations accurately.

Conducted experiments highlight that our 3D object-centric map construction 
method is l imited in its abil ity to successfully distinguish tiny objects in the 
image. Therefore,  BBQ requires more scene exploration where the camera is 
placed closer to objects of interest to successfully map such instances.

Conclusion

3D open-vocabulary semantic segmentation benchmark Graph edges ablation study on Nr3D dataset (GT objects)

Grounding accuracy on Sr3D+/Nr3D dataset

Grounding accuracy on ScanRefer dataset
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