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Problem Background
q Person re-identification (re-id) is to find the person of interest 

from different camera views.
q The emergence of this task can be attributed to 1) the increasing 

demand of public safety and 2) the widespread large camera 
networks in public space.
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Existing Methods

q Structure Information
§ Part Alignment in the Pixel Level
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Pose-driven CNN(Su et al., CVPR2017)

§  Part Alignment in the Feature Level

PCB: Part-based Convolutional Baseline 
(Sun et al., ECCV2018)

q Semantic Information
§ Discriminative Losses

Verification + Identification 
(Zheng et al., TOMM 2017)

§  Middle-level Features

Improving reid via Pedestrian Attribute 
(Lin et al., Pattern Recognition 2019)



Challenges
q However, one problem remains. In practice, person re-ID usually 

adopts automatic detectors to obtain cropped pedestrian images.
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Is Input Pedestrian Image Good for Training?



Contribution
qWe propose the pedestrian alignment network (PAN), which 

simultaneously aligns pedestrians within images and learns 
pedestrian descriptors. It addresses the misdetection problem and 
representation learning together, and improves the person re-ID 
accuracy without extra annotations. 
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Better 
Alignment

Better
Representation

Find the most informative visual cues. 

Align the off-centered object in images. 



Our Methods
q Architecture of the pedestrian alignment network (PAN)
Ø Base Branch

• Original Image à Identity Label 

Ø Affine Estimation 
• Feature Maps à Affine Grid

Ø  Alignment Branch 
• Aligned Features à Identity Label
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Quantitative Experiments
q Datasets:

§ Market-1501
§ CUHK03-NP
§ DukeMTMC-reID

q Comparisons
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Ablation Studies
q Base Branch vs. Alignment Branch

§ Alignment Branch works well on the dataset with much detection noise.
§ Base Branch and Alignment Branch are complementary.  
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q Hyper-parameter
§ alpha selection



Qualitative Experiments
q Alignment Results:

§ No extra location annotations are used in our work.
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Conclusion and Academic Impacts
q Upon publishing (2018, early access), the paper reported ~5% 

improvement in rank-1 accuracy over the state-of-the-art methods 
on three benchmarks. After that, the proposed system has become 
a must-be-compared one in the community, and the idea of end-
to-end alignment has been adopted in the highest-performing 
object re-identification systems. This paper has been cited for 
~290 times according to Google Scholar.  

q Besides, the winning solution of the AICity Challenge (in 
conjunction with CVPR 2020) used a mostly identical module as 
this paper, which outperformed the second-best team by a large 
margin (6% in mean average precision).
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Thanks a lot for your attention. 
Our code is available at 

https://github.com/layumi/Pedestrian_Alignment 

T-CSVT Youtube Channel: https://www.youtube.com/channel/UC46cVfjkp7XLdDXsgGuG_Lg

http://l.web.umkc.edu/lizhu

