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Introduction
The 3D Data Scarcity Problem

 Large-scale contrastive models work well by learning from billions of (image, text) pairs.

 This success is hard to replicate in 3D due to the scarcity of large-scale 3D-text datasets.

 Existing datasets are a great start but are still limited, focusing mostly on single objects.

 Real-world are compositional, defined by multiple objects and their spatial relationships.

Our Idea: "The whole is greater than the sum of its parts“

 3D > 2D: Unlike 2D images, 3D objects can be combined into complex scenes without visual artifacts.

 Spatial Control: We can explicitly control spatial relationships to create semantically harder scenes.

 Training on structured, multi-object scenes will teach the model richer, more robust representations.



• Combine single samples in scenes 
according to simple spatial relations: “over”, 
“next to”

• Use an LLM to create a realistic scene 
caption for the composition.

• Combine each sample in the batch with a 
fixed probability.

• Combine up to N objects per sample.

Large scale 3d datasets are only single object, how can we generalize to scenes?

Method



How we combine point clouds and create scene captions:

Method



Training loss with text-3D scene augmentation and 2D-3D singles:
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What is the optimal value of the maximum 
#objects in a scene?

Evaluation is performed on established 
single-object and scene benchmarks, not on 

our scene compositions.
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Detailed results for best value N=3
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Results

Our models also behave better when used as initialization for fine 
tuning on classification benchmarks with peft methods.



How well does each model generalize to 
more complex scenes?

Evaluation is performed on the N-LVIS 
dataset, where each sample is a 
combination of N different ones.
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Qualitatively verifying that the model has 
learnt spatial semantics

A tridimensional offset vector is optimized 
for the second object with frozen encoders, 

maximing cosine similarity (regularized).
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What is the best value for alpha?

Zero-Shot accuracy is averaged over the 
considered benchmarks.
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Do other composition functions work?

PointCutMix-K, the only one preserving key features of mixed shapes, is 
the only one able to bring improvements, confirming the importance of 

well-structured compositions.
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Are simple relations enough?

We isolate questions from ScanQA involving relations unseen during training, and 
we show that our models correctly generalize and improve VQA also in these cases.

Ablations



Thank You!
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