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 3D scene structures are inherently hierarchical
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 How to extract the hierarchical structure patterns of any given 3D scene?
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Our approach
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(a) Hierarchical symbolic knowledge
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(c) 3D spatial multimodal knowledge
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(b) Knowledge-guided Visual Context Encoding
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Our approach
(1) Hierarchical Symbolic Knowledge Initialization
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Our approach
(2)  Knowledge-guided Visual Context Encoding
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Our approach
(3) Spatial Multimodal Knowledge Accumulation
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Experiment Results

Table 1. Comparison with state-of-the-art 2D scene graph prediction methods re-
implemented to work on 3DSSG dataset.

Table 2. Comparison with 3D scene graph prediction methods on the 3DSSG dataset.



Comparison of our model and KISG on the 
SGCls task when trained with noisy labels.

Table 3. Comparison of different variants of the 
visual graph.

Further Analysis



Qualitative Results
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Qualitative Results
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Conclusion
 Our proposed method explicitly unifies the regular patterns of 3D physical spaces 

into the deep neural networks to facilitate 3D scene graph prediction.

 We propose a hierarchical symbolic knowledge construction module that exploits 

extra knowledge as the baseline to admit the hierarchical structure cues of 3D scene. 

 We propose a knowledge-guided visual context encoding module to build a 

hierarchical visual graph and learns the contextualized features by a region-aware 

graph network.

 A 3D spatial multimodal knowledge accumulation module is proposed to regularize 

the semantic space of relationship prediction.



Thank you
Please feel free to contact me if you have any questions: mintfeng@hnu.edu.cn
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