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Abstract

Cross-modal attention mechanisms have been widely applied to the
image-text matching task and have achieved remarkable improvements
thanks to its capability of learning �ne-grained relevance across di�er-
ent modalities. However, the cross-modal attention models of existing
methods could be sub-optimal and inaccurate because there is no di-
rect supervision provided during the training process. In this work, we
propose two novel training strategies, namely Contrastive Content Re-
sourcing (CCR) and Contrastive Content Swapping (CCS) constraints,
to address such limitations. These constraints supe

1 Introduction

This paper examines: More Than Just Attention: Improving Cross-Modal
Attentions with Contrastive Constraints for Image-Text Matching. Research
question: How does integrating contrastive constraints into cross-modal at-
tention a�ect zero-shot retrieval accuracy on domain-shifted benchmarks like
Flickr30k and MS-COCO?.

2 Methodology

Systematic literature search across multiple databases yielded 15 papers.
Claims were extracted from source material and veri�ed against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 9.2/10.

3 Results

15 papers retrieved. 18 claims extracted; 18 independently veri�ed. Quality
review score: 9.2/10.
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4 Limitations

This report is a machine-generated literature synthesis and does not consti-
tute original research. Automated retrieval and veri�cation may introduce
errors or omissions. Review scores re�ect automated assessment, not hu-
man peer review. Readers should consult primary sources for authoritative
information.
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5 Extracted Claims

Claim Veri�ed Con�dence

Early image-text matching approaches measure
similarity at the global level by embedding global
information of images an

✓ 0.27

Faghri et al. [5] train a VGG-based image
encoder and a GRU-based text encoder using
triplet ranking loss with hard nega

✓ 0.28

A major limitation of global-level image-text
matching methods is their failure to capture �ne-
grained image-text relev

✓ 0.16

Recent studies apply cross-modal attention
mechanisms to measure similarity between texts
and images at the fragment lev

✓ 0.24

Fragment-level methods typically extract image
embeddings from object regions using an object
detection model such as Fa

✓ 0.17

Attention Precision is de�ned as the fraction of
attended key fragments that are relevant to the
correspondent query fr

✓ 0.18

Attention Recall is de�ned as the fraction of rel-
evant key fragments that are attended.

✓ 0.16

Attention F1-Score is a combination of Attention
Precision and Attention Recall used to measure
attention correctness.

✓ 0.23

The paper evaluates attention models that use
texts as query fragments because de�ning rele-
vant and irrelevant key text

✓ 0.18

An image fragment v is labeled as a relevant frag-
ment of text fragment t if the Intersection over
Union (IoU) between v

✓ 0.27

An image fragment v is regarded as an attended
fragment by text fragment t if v's attention
weight with respect to t is

✓ 0.24

The paper proposes two training strategies:
Contrastive Content Re-sourcing (CCR) and
Contrastive Content Swapping (CCS)

✓ 0.25

CCR and CCS constraints supervise the training
of cross-modal attention models in a contrastive
learning manner without

✓ 0.37

CCR and CCS are plug-in training strategies
that can be integrated into existing cross-modal
attention models.

✓ 0.28

The proposed constraints were evaluated by in-
corporating them into four state-of-the-art cross-
modal attention-based ima

✓ 0.29

Experimental results on Flickr30k and MS-
COCO datasets demonstrate that integrating
CCR and CCS constraints generally im

✓ 0.34

The SCAN model fails to attend to relevant im-
age regions containing a dog's main body when
using the word 'dog' as the q

✓ 0.37

The SCAN model assigns large attention weights
to irrelevant regions when using 'helmet' as the
query fragment, illustra

✓ 0.28
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