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Introductions
• 3D (Semantic) Scene Graph(3DSG) prediction aims to build the graph representation on given 

3D scene (point cloud, mesh, etc…)

• Scene graph estimates the semantic labels of vertices(objects) and their edge(relationship).

Fig. Overview of 3D semantic scene graph prediction task
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Motivations & Observations
• As empirical observations, our study demonstrated that core bottleneck of 3D scene graph 

prediction is ‘object representation’.

• The more accurate and discriminate object features are, the better performance of 3D scene 
graph come.
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Motivations & Observations
• Through our empirical studies, we hypothesize that performance of 3D scene graph will rely –

explicitly or implicitly – on accuracy of classification and confidence of estimation. 

• As our hypothesis, we can probabilistically formulate the prediction model like:
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Methods
• We configured our proposed method as two stage: (1) Discriminative object feature 

pretraining, (2) training GNN model leveraging discriminative object representation. 

• As Fig.2, we used CLIP text/image features to divide object features with supervised 
contrastive learning.
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Methods
• Given well-defined feature space, we focused on geometric information which cannot be 

contained solely in object feature. 

• We propose Local/Global Spatial Enhancement and Bidirectional Edge Gating modules to aid 
scene graph prediction.
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Fig. Architecture of proposed 3D scene graph prediction model



Experiments
• Our model outperformed previous 3DSG model baselines. 

• Performance of object as well as predicate largely
enhanced as our hypothesis
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Tab.2&3. Overall performance of 3D scene graph prediction



Experiments
• To solid our claim, we adopted our object feature encoder into other baselines. 

• As shown in Tab.4, the PredCls performance showed huge performance gain, which 
empirically supports our hypothesis.
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Tab.4. Ablation studies of object feature encoder



Experiments
• Also, we proved that each of geometric modules plays important roles, which shows certain 

performance gain on Top-K mean Recall.

• We can infer that accurate predicate estimation requires discriminative  object and proper 
information. 

• Since predicate label in 3DSSG dataset is mostly spatial-relevant, we can achieved great 
performance with only two factors.
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Tab.5. Ablation studies of spatial modules



Summary
• Re-examined the importance of object representation in 3DSG prediction and its condition –

discriminative feature space.

• Proposed simple yet efficient methodologies to improve performance of 3DSG, which 
overwhelms previous studies. 

• Object Feature Learning for discriminative object feature space using Supervised 
Contrastive Learning

• Local Spatial Enhancement, novel auxiliary task to capture local geometric information

• Global Spatial Enhancement to integrate contextual information among object instances

• Bidirectional Edge Gating to regulate directional information between objects.

• Provided thorough theoretical and empirical analysis to describe detailed conditions of our 
findings.
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