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Detailed Methods
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Metrics
n Average Precision (mAP)

n Normalized Discounted Cumulative Gain (NDCG)

n Average Normalized Modified Retrieval Rank (ANMRR)

n Precision-Recall Curve (PR-Curve)
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Ablation Studies



Conclusion
n In this paper, we introduce the Hypergraph-Based Assembly Fuzzy Representation (HARF) 

framework, which navigates the intricacies of open-set 3D object retrieval through a bottom-up 
lens of Part Assembly. Specifically, we propose the Hypergraph Isomorphism Convolusion 
(HIConv) and adopt the Isomorphic Assembly Embedding (IAE) module for assembly 
isomorphism and unification, generating the integration embeddings with geometric-semantic 
consistency. Besides, we employ the Structure Fuzzy Reconstruction (SFR) approach to exploit 
high-order correlations among objects and fuzzify representations for open-set category 
generalization. This module constructs a leveraged hypergraph based on local-certainty and 
global-uncertainty correlations to mitigate distribution skew. We construct three open-set 
retrieval datasets for 3D objects with part-level annotations, i,e., OP-SHNP, OP-INTRA, and 
OP-COSEG. Extensive experiments and ablation studies on these three benchmarks show our 
method outperforms current state-of-the-art methods. However, due to data limitations, this 
paper does not currently consider the assembly fuzzy representation for varying numbers of 
parts, which will be a focus of our future research. We believe this paper provides a novel 
perspective for open-set retrieval by exploring from local to global levels.


