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Cross-Modal Metric Learning and 

Matching

◼ Input: Image and sentence

◼ Output: Similarity scores of any pair of image and text

◼ Application: Image retrieval, Text retrieval
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Existing Solution
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RCNN

“a man in a police uniform 

riding a motorcycle.”

“a man with a red helmet 

on a small moped on a dirt 

road.”
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Existing Solution
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Cross-Stack Attention Network (SCAN)

Bidirectional Focal Attention Network (BFAN)

Visual Semantic Reasoning Network (VSRN)

K.-H. Lee, X. Chen, G. Hua, H. Hu, and X. He, “Stacked cross attention for image-

text matching,” in ECCV, 2018.

C. Liu, Z. Mao, A.-A. Liu, T. Zhang, B. Wang, and Y. Zhang, “Focus your attention: A 

bidirectional focal attention network for image-text matching,” in ACM International 

Conference on Multimedia, 2019.

K. Li, Y. Zhang, K. Li, Y. Li, and Y. Fu, “Visual semantic reasoning for image-text 

matching,” in ICCV, 2019.
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Our Proposed Method:
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Our Framework:
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Visual object features

Set of textual features

FC

“a man with a red 

helmet on a small 

moped on a dirt 

road.”

RNN

Logistic Regression domain discriminator

“a man in a police 

uniform riding a 

motorcycle.”

…FC

…RNN
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Adversarial Training
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Discriminative Domain Regularization

…
 …

…
 …

“Two zebras are grazing

in a fenced enclosure.”

“Two zebras in a zoo 

lying down under a tree.”
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Discriminative Domain Regularization
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The combined objectives
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Our Cross Modal Retrieval Result
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MSCOCO

Flickr30k
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Conclusion

◼ We propose a novel framework Adversarial Discriminative Domain 

Regularization (ADDR) that generally enhances the cross-modal metric 

learning networks. It is achieved by learning a group of discriminative

domains regularized with a constructive learning term that explicitly aligned 

to each image-text pair.

◼ Our ADDR is compatible with existing metric learning networks. It is used as 

an add-on regularizer to their primary tasks to help match between a group 

of visual objects and the corresponding sentence.

◼ Our quantitative experiments show the effectiveness of our approach base 

on the recent popular metric learning frameworks: SCAN, VSRN and BFAN 

on the popular MS-COCO and Flickr30k datasets.
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Thanks for watching

For more question you are pleased to email me at:

renli@knights.ucf.edu

ICPR 2020

mailto:renli@knights.ucf.edu

