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How the human do?

Description in the brain

A man in dark coat and blue 
(red) pants are walking towards 
the camera.
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Input
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Inputs

Background 

Feature Extraction Feature Extraction

Feature Matching

语义鸿沟／快速检索

How the machine do?
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Only Color? It is not sufficient for hard samples. 

（图片来自http://liangzheng.org/Project/project_reid.html）



Zhedong Zheng
Centre for Artificial Intelligence (CAI)Background 

（图片来自http://www.liangzheng.com.cn/Project/project_prw.html）

Face Recognition? Faces are small and front faces are rare. 
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• Person Re-ID is mostly viewed as an image retrieval problem.
• The main challenge is the different view points.  e.g., camA <-> camB
• We may face large-scale image pool. (detailed information)

Detailed informationCross-cameras
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Deep Learning
1986 Rumelhart, Hinton and Williams propose back-propagating.
2006 Hinton etal., propose basic paper for ‘deep learning’.
2012 Hinton etal., win the ImageNet competition by a large margin.
- Large-scale datasets (ImageNet)
- GPUs for faster training and testing
- New Improvements: Dropout, ReLu, BatchNorm and so on.
Face recognition competition (LFW) surpasses the human.

How to apply deep learning to Person re-ID?
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Representation Learning
Auto-encoder (low level)

Object Recognition (high level)

Word2vec (context)
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•Multi-task learning

1. Identification + Verification Loss
2. Triplet Loss
3. Attribute Recognition
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• Verification Loss

Are they the same person?
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• Identification Loss

Who is he?
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• Verification+Identification Loss

Github:https://github.com/layumi/2016_person_re-ID

Zheng, Z., Zheng, L., & Yang, Y. 
(2016). A discriminatively learned 
cnn embedding for person re-
identification. arXiv preprint 
arXiv:1611.05666.

Geng, M., Wang, Y., Xiang, T., & Tian, 
Y. (2016). Deep transfer learning for 
person re-identification. arXiv
preprint arXiv:1611.05244.
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• Verification+Identification Loss

Github:https://github.com/layumi/2016_person_re-ID



Multi-task Learning Zhedong Zheng
Centre for Artificial Intelligence (CAI)

• Triplet Loss

Hermans, A., Beyer, L., & Leibe, B. 
(2017). In Defense of the Triplet Loss 
for Person Re-Identification. arXiv
preprint arXiv:1703.07737.

Github:https://github.com/VisualComputingInstitute/triplet-reid
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• Attribute Learning

Lin, Y., Zheng, L., Zheng, Z., Wu, Y., & 
Yang, Y. (2017). Improving person 
re-identification by attribute and 
identity learning. arXiv preprint 
arXiv:1703.07220.

Project: https://vana77.github.io/
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• Attribute Learning
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•Part Matching

1. Horizontal Split/Neighbor Comparison 
2. Part Detection/Alignment
3. Detection + reID
4. Attention Matching
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• Horizontal Split

Yi, D., Lei, Z., Liao, S., & Li, S. Z. (2014, 
August). Deep metric learning for person 
re-identification. In Pattern Recognition 
(ICPR), 2014 22nd International Conference 
on (pp. 34-39). IEEE.
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• Horizontal Split
Li, W., Zhao, R., Xiao, T., & Wang, X. (2014). 
Deepreid: Deep filter pairing neural 
network for person re-identification. 
In Proceedings of the IEEE Conference on 
Computer Vision and Pattern 
Recognition (pp. 152-159).
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• Neighbor Comparison Ahmed, E., Jones, M., & Marks, T. K. (2015). 
An improved deep learning architecture 
for person re-identification. In Proceedings 
of the IEEE Conference on Computer Vision 
and Pattern Recognition (pp. 3908-3916).

Github: 
1.https://github.com/ptran516/idla-person-reid
2.https://github.com/Ning-Ding/Implementation-
CVPR2015-CNN-for-ReID 
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• Part Detect + Matching

Zheng, L., Huang, Y., Lu, H., & Yang, Y. 
(2017). Pose invariant embedding for deep 
person re-identification. arXiv preprint 
arXiv:1701.07732.

Github: https://github.com/erichuang0771/PoseBox-Reid 
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• Pedestrian Alignment

Zheng, Z., Zheng, L., & Yang, Y. (2017). 
Pedestrian Alignment Network for Large-
scale Person Re-identification. arXiv
preprint arXiv:1707.00408.

（Github: https://github.com/layumi/Pedestrian_Alignment）
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• Pedestrian Alignment

（Github: https://github.com/layumi/Pedestrian_Alignment）
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• Detection + reID

Xiao, T., Li, S., Wang, B., Lin, L., & Wang, X. 
(2017). Joint detection and identification 
feature learning for person search. In Proc. 
CVPR.

（Github: https://github.com/ShuangLI59/person_search)
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• Attention Matching

Varior, R. R., Haloi, M., & Wang, G. (2016, 
October). Gated siamese convolutional 
neural network architecture for human re-
identification. In European Conference on 
Computer Vision (pp. 791-808). Springer 
International Publishing.

Query: n  Gallery: m
Original: n+m
Attention: n*m
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•Data augmentation

1. Multi-dataset Fusion
2. GAN
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• Multi-dataset Fusion
Xiao, T., Li, H., Ouyang, W., & Wang, X. 
(2016). Learning deep feature 
representations with domain guided 
dropout for person re-identification. 
In Proceedings of the IEEE Conference 
on Computer Vision and Pattern 
Recognition (pp. 1249-1258).

Github:https://github.com/Cysu/d
gd_person_reid
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• GAN

Zheng, Z., Zheng, L., & Yang, Y. (2017). 
Unlabeled samples generated by gan
improve the person re-identification 
baseline in vitro. arXiv preprint 
arXiv:1701.07717.

（Github: https://github.com/layumi/Person-reID_GAN）
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• GAN

Hinton, G., Vinyals, O., & Dean, J. (2015). 
Distilling the knowledge in a neural 
network. arXiv preprint 
arXiv:1503.02531.
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Result

Market-1501 Dataset CUHK03 Dataset
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Other Applications
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Other Applications

Wang, X., You, M., & Shen, C. (2017). 
Adversarial Generation of Training 
Examples for Vehicle License Plate 
Recognition. arXiv preprint 
arXiv:1707.03124.
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• Unsupervised / Semi-supervised Learning

If we do not have target dataset 
label, what can we do?
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• Unsupervised / Semi-supervised Learning

Fan, H., Zheng, L., & Yang, Y. 
(2017). Unsupervised Person 
Re-identification: Clustering 
and Fine-tuning. arXiv
preprint arXiv:1705.10444.
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• Unsupervised / Semi-supervised Learning

Tzeng, E., Hoffman, J., Saenko, 
K., & Darrell, T. (2017). 
Adversarial discriminative 
domain adaptation. arXiv
preprint arXiv:1702.05464.
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• Natural Language Based Retrieval

Li, S., Xiao, T., Li, H., Zhou, B., Yue, D., & 
Wang, X. (2017). Person search with 
natural language description. arXiv
preprint arXiv:1702.05729.

Project:
http://xiaotong.me/static/projects/pers
on-search-language/dataset.html
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• Natural Language Based Retrieval

Li, S., Xiao, T., Li, H., Zhou, B., Yue, D., & 
Wang, X. (2017). Person search with 
natural language description. arXiv
preprint arXiv:1702.05729.

1. Generative model
Mao, J., Xu, W., Yang, Y., Wang, J., 
Huang, Z., & Yuille, A. (2014). Deep 
captioning with multimodal recurrent 
neural networks (m-rnn). arXiv
preprint arXiv:1412.6632.

2. Natural Language <---> Attribute
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• Video Based Person Re-ID
Zheng, L., Bie, Z., Sun, Y., Wang, J., Su, 
C., Wang, S., & Tian, Q. (2016, 
October). Mars: A video benchmark 
for large-scale person re-
identification. In European 
Conference on Computer Vision (pp. 
868-884). Springer International 
Publishing.
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• Video Based Person Re-ID

Pathak, D., Girshick, R., Dollár, P., 
Darrell, T., & Hariharan, B. (2016). 
Learning features by watching 
objects move. arXiv preprint 
arXiv:1612.06370.

Unsupervised semantic segmentation 
<---> Re-ID
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Collaborators
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Thank you!
Q&A


