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Summary
• Unsupervised cross-modal hashing (UCMH) aims to map
different modalities into a semantic-preserving hamming space
without manual labels.
• Unlike existing approaches that encoded images and texts with
CNNs and MLPs, we investigate a holistic transformer-based
framework to generate high-quality hash codes.
• We propose hugging, a multi-granularity aligning framework
for transformer-based UCMH learning.
• We instantiate hugging by building a simple HᴜɢɢɪɴɢHᴀsʜ
model with a contrastive learning objective and demonstrate its
merits on three datasets.
• We also adapt several state-of-the-art UCMH methods using
hugging, verifying its feasibility on transformer-based UCMH.

Hugging: Global + Fine-grained Alignment
• Transformer-based UCMH can be implemented
easily by replacing backbones, for example

Image Encoder: VGG-16 → ViT
Text Encoder: MLP→ BERT

• Then we can train the model to align the hash
codes from [CLS] tokens.▷Handshaking🤝
• Handshaking is effective as expected, but it can
be further enhanced to bridge the modality gap.
• Intuition: Content tokens that can capture fine-grained and structural modality knowledge.
• Solution: augment training with fine-grained alignment using content tokens.▷Hugging🤗
• Notes: Fine-grained alignment is an auxiliary task and is removed after finishing training.
Thus, it will not increase extra inference overhead.

HᴜɢɢɪɴɢHᴀsʜ: A simple instan?a?on of hugging
• Global Alignment: a contrastive learning objective
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Mij = cos(bi, bj)
cosine similarity

between hash codes

• Fine-grained Alignment:
1. Using GhostVLAD[1] to transform
content tokens into a fixed number
of fine-grained embeddings;

2. Cluster-wised contrastive learning

[1] Yujie Zhong, Relja Arandjelović, and Andrew Zisserman. 
Ghostvlad for set-based face recognition. In ACCV'18.
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LHuggingHash = LGA + �LFA + �Rquant

• Total Learning Objectives: quantization error

Results and Analyses
• Part 1: Compare HᴜɢɢɪɴɢHᴀsʜ with UCMH SOTAs

Table 1. Cross-modal retrieval mean average precision (MAP) results for different 
numbers of bits on the three datasets. 'I2T' and 'T2I' stand for 'Image-to-Text' and 'Text-
to-Image' for short, respectively. The best value of each column is shown in boldface.

Analysis: In terms of global alignment for hash codes, though
HᴜɢɢɪɴɢHᴀsʜ adopts a contrastive learning objective that is
much simpler than the baselines, the superior results indicate
the effectiveness of exploring multi-granularity alignment
with transformers beyond global alignment itself.

• Part 2: Model Transferability

Figure 1. Multi-dataset (Flickr25K-MSCOCO) evaluation with different 64-bit UCMH methods.

Analyses: Transformers and the hugging improve generalizability
and robustness. Besides, HᴜɢɢɪɴɢHᴀsʜ shows best zero-shot results.

• Part 3: Enhancing UCMH SOTAs with hugging
Table 2. Retrieval mean average precision (MAP@All) results on 
MSCOCO. `Use Tr' means whether the variant uses transformers.

Analyses: We can see consistent improvements.
Besides, SOTA methods surpass HᴜɢɢɪɴɢHᴀsʜ when
equipped with hugging. This is reasonable since they
use more complex global alignment mechanisms.


