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Abstract

Cross-modal hashing is a practical approach to solving the problem of large-scale 
multimedia retrieval. However, there are still specific issues that the current methods 
cannot solve, such as how to construct binary codes rather than relax them to 
continuity effectively and how to prevent  nxn problem.  This paper proposes a novel 
Asymmetric Scalable Cross-Modal Hashing (ASCMH) to address these issues. It learns a 
common latent space from the kernelized features of different modalities. It then 
transforms the similarity matrix optimization to a distance-distance difference 
minimization problem with the help of semantic labels and common latent space. 
Additionally, we use an orthogonal constraint of label information to construct hash 
codes necessary for search accuracy. Extensive experiments on three benchmark 
datasets show that our ASCMH outperforms the SOTA cross-modal hashing methods.



Introduction

In the era of big data, efficient and accurate retrieval of multimedia content 
has become a crucial task. Cross-modal hashing, which aims to map 
multimedia data from different modalities into a common binary code 
space, has gained significant attention due to its ability to facilitate fast and 
scalable retrieval. In this paper, we present a novel approach called 
Asymmetric Scalable Cross-Modal Hashing (ASCMH) to address the 
challenges associated with constructing binary codes effectively and 
preventing the n × n problem in large-scale multimedia retrieval.



Problem Statement

The construction of binary codes is a critical aspect of 
cross-modal hashing. Traditional methods often 
suffer from information loss and suboptimal 
performance. Additionally, the n × n problem arises 
when dealing with large-scale datasets, where the 
computational complexity increases exponentially. To 
overcome these challenges, ASCMH introduces a 
novel framework that leverages semantic labels to 
optimize similarity matrices and improve search 
accuracy.



Methodology

The framework of the proposed Asymmetric Scalable Cross-Modal Hashing (ASCMH).



Methodology

ASCMH learns a common latent space by jointly 
optimizing the similarity matrices of different modalities. 
This is achieved by incorporating semantic labels, 
which provide valuable information about the underlying 
relationships between multimedia data. The 
optimization process aims to minimize the semantic gap 
and maximize the discriminative power of the learned 
binary codes. By utilizing a scalable hashing strategy, 
ASCMH effectively addresses the n × n problem and 
enables efficient retrieval in large-scale datasets.



Experimental Evaluation

To evaluate the performance of ASCMH, extensive 
experiments were conducted on three benchmark datasets: 
Wiki, MIRFlickr25k, and NUS-wide. Mean Average Precision 
(mAP) and Top-N precision were used as assessment criteria, 
following the methodology of previous studies. The 
experiments involved comparing ASCMH with other state-of-
the-art cross-modal hashing methods, and the results were 
averaged over 20 runs to ensure robustness. 
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Conclusion

ASCMH presents a novel approach to address the challenges 
in large-scale multimedia retrieval. By learning a common 
latent space and leveraging semantic labels, ASCMH 
effectively constructs binary codes and optimizes similarity 
matrices to enhance search accuracy. The experimental results 
demonstrate the superiority of ASCMH over existing methods, 
highlighting its potential for practical applications in the field of 
multimedia retrieval. Further research and exploration of 
ASCMH can lead to advancements in cross-modal hashing 
techniques and contribute to the development of more efficient 
and accurate retrieval systems.



Thank You!


