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Motivation

2Diverse Embedding Expansion Network and Low-Light Cross-Modality Benchmark for Visible-Infrared Person Re-identification

Figure 1: Motivation of the proposed DEEN, which aims to generate diverse embeddings to make the 
network focus on learning with the informative feature representations to reduce the modality gaps between 
the VIS and IR images.

Q. Why needs to generate diverse embedding features?
A: In VIReID and LL-VIReID task, the person samples are usually limited, while the modality gaps are too large. Thus, 
we generate diverse embedding features to effectively mine diverse cross-modality clues.



Method
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Figure 2: The pipeline of the proposed DEEN, which includes a DEE module and a MFA block.
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Figure 3: Illustration of the proposed CPM loss for DEE.

Property 1: The generated embeddings should be 
as diverse as possible to effectively learn the 
informative feature representations. 

Property 2: The generated embeddings should 
facilitate reducing the modality discrepancy 
between the VIS and IR images.

Property 3: The intra-class distance should be 
less than the inter-class one. 



LLCM (Low-Light Cross-Modality) Dataset
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(a) Different time under the same cameras

(b) Different light conditions under the same cameras

(c) Different cameras under the same time
Figure 4: The VIS and NIR images with different 
conditions under night.

Figure 5: Comparison of person images on the SYSU-MM01, 
RegDB , and LLCM datasets.
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Figure 5: (a-e) show the intra-class and inter-class distances of cross-modality features. The intra-class and inter-class 
distances are indicated in blue and green colors, respectively. (f-j) show the distribution of feature embeddings in the 2D 
feature space, where circles and triangles in different colors denote visible and infrared modalities. A total of 20 persons are 
selected from the test set. The samples with the same color are from the same person. The “dot” and “cross” markers 
denote the images from the VIS and IR modalities, respectively.
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Figure 6: Some Rank-8 retrieval results obtained by the 
baseline and the proposed DEEN on our LLCM dataset.



Conclusion

Ø We propose a novel diverse embedding expansion network (DEEN), which can 
generate diverse embeddings to learn the informative feature representations for 
reducing the modality discrepancy between the VIS and IR images. 

Ø We provide a challenging low-light cross-modality (LLCM) dataset, which has more 
new and important features and can further facilitate the research of VIReID towards 
practical applications. 

Ø Extensive experiments on the SYSU-MM01, RegDB and LLCM datasets show the 
superiority of the proposed DEEN over several other state-of-the-art methods.
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