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Fig.1 Knowledge embedding in Euclidean 

space. As the tree-like graph embedded in 

Euclidean space spreads, the edge nodes 

get closer to each other, leading to 

semantic distortion of the structure.

Fig.2 Knowledge embedding in Hyperbolic 

space. Each line segment in a Poincaré 

disc has the same length, e.g. a and b. 

Thus the relative positions of the nodes 

can be properly modeled.

Motivation
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Overall  Framework

Fig.3 Model Framework
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Definition :

Möbius Addition:

Poincaré Ball Distance:

Hyperbolic Geometr y
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Spatial Transformation:

Hyperbolic Geometr y
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Fig.4 Entity Linking and Hyperbolic Embedding
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Three words 

to a lexeme

Hypergraph Construct ion
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A hyperedge composed of 

nodes represents a message

Fig.5 Hypergraph Construction



Detail of Transformer:

where the multiplication in hyperbolic space:

H y p e r b o l i c  H y p e r g r a p h  Re a s o n i n g
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Fig.6 Hypergraph Construction
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Logarithmic mapping:

Probability of a word list:

Decoding
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Fig.7 Decoding
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Main Experiments
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Tab.1 The accuracy of advanced methods for various types in Knowledge-aware VQA dataset. 



Main Experiments
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Tab.2 Accuracy of advanced methods under PathQuestion and PathQuestion-Large datasets. 

Tab.3 Statistics of benchmark datasets.



Ablation Study
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Tab.4 Ablation study results for the KVQA dataset at  different  sett ings.

Tab.5 Ablation study results for PQ and PQL datasets at different settings.
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