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• Image Retrieval: supporting techniques for various applications

1. Background & Motivations
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• Related Works: Deep Hashing-HashNet[1]

1. Background & Motivations

Single-level hash codes

linear traversal and

distance computation 

Low retrieval efficiency

Not good for large 

scale image retrieval

[1] Z. Cao, et. al, “Hashnet: Deep learning to hash by continuation,” in Proceedings of the IEEE international 

conference on computer vision, 2017, pp. 5608–5617.

Idea: Hierarchical Deep Hashing + Course-to-fine Retrieval 
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2.1 System Overview
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2.2 Supervised Training of Hierarchical Deep Hashing

• Network Design: QP-adjusted cross-entropy loss function
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2.3 HDHash-based Hierarchical Coarse-to-fine Retrieval 
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3. Performance Evaluation

• Datasets:

• ImageNet [24],

• NUSWIDE[25]

• MS COCO [26]

• Comparable Schemes:

• SOTA deep hashing: CNNH [4], DNNH[5], DHN [3], HashNet [1]

• Supervised shallow hashing schemes: KSH [10] and SDH [11]

• Classical unsupervised hashing schemes: LSH [2], SH [9]

• Quantization-based retrieval algorithms: ITQ [14] and OPQ[21]
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3. Performance Evaluation

• Comparison metrics

• Retrieval precision

• Mean Average Precision (MAP)

• Retrieval efficiency

• Search speed

• Memory requirement
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3. Performance Evaluation

• Mean Average Precision (MAP)
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3. Performance Evaluation

• Search speed & Memory requirement

• Note: 3-level hash codes of 8+16+40bits for HDHash and 1-level codes of 64 bits for HashNet
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Conclusions and Remarks

• A novel hierarchical deep hashing scheme HDHash to speed up the state-of-the-art 

deep hashing methods for fast large scale image retrieval

• Multi-level tree-structured hash codes could be generated end-to-end, based on 

which the coarse-to-fine retrieval can be conducted. 

• HDHash achieves better or comparable accuracy with significantly improved 

efficiency and reduced memory as compared to SOTA fast image retrieval schemes.

• Could be enhanced with more hierarchical levels and further optimization of the 

tree-based index structure

• Could also be further applied to other feature extraction, indexing and similarity 

computations scenario, to further enhance the performance
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