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Problems & Ideas
• Problems in Conventional MIML Learning:

– Positional Ignorance: Traditional methods neglect spatial relationships 
(e.g., pixel positions in images).

– Flat Label Modeling: Labels are treated as independent, ignoring 
hierarchical dependencies (e.g., "sunrise" vs. "noon" depends on sub-
concepts like "horizon").

• Proposed Solution: padGCN: 
– Position-Aware Graphs: Organize instances into graphs using positional 

(e.g., coordinates) and semantic features.

– Hyperbolic Hierarchy: Model labels as a tripartite graph (sub-sub-
concepts → sub-concepts → labels) in hyperbolic space.

padGCN aggregates instances based on positional proximity (e.g., sun and horizon).



Main Contributions
• Key Results:

– Performance Boost: Average 5% improvement over SOTA on 6 datasets 
(MS-COCO, FLICKR25K, etc.).

– Robustness: Outperforms baselines in 30/42 experiments (pairwise t-
test, p < 0.05).

• Core Conclusion:
– Positional Awareness and Hyperbolic Label Hierarchy are critical for 

real-world MIML tasks (e.g., autonomous driving, medical imaging).

padGCN (blue) achieves lower Hamming Loss and higher F₁-score than SOTA methods (gray).


