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My Research

面向视觉对象关联的
机器学习建模
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Human Identification & Activity Understanding

q Background

Activity

Person Re-
identification

Face
Recog
nition

Recent Work

The whole story

1）Detect an event

2）track persons across camera view

3）Identify who he/she is

Multi-modality 
Modelling
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Person Re-identification

Detecting	target	objects	(cars,	
pedestrian,	bags	etc.)

Matching,	Tracking

What	is	
he	

doing?

Camera	Network	
Understanding
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Person Re-identification
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Person Re-identification: Challenges

q Some Main Variations

View Lighting Occlusion Low Resolution Clothing Change
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Person Re-ID vs. Cross-Modality

q View Bias
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Person Re-ID vs. Cross-Modality

q Matching between Heterogeneous Images
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Feature
Extraction

Metric
Learning

People
Detection

Person Re-identification: Metric Learning

End-to-End
Learning
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How to alleviate view bias across
camera views?
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Our Approach

Learning universal feature 
transformation

Learning view-specific
feature transformation
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Asymmetric Metric

Non-negativity Symmetry

Triangle Inequality

Coincidence

Pseudometric

Learn different feature
transformation for different
camera views



13

Asymmetric Metric for RE-ID

q RE-ID Reformulation by Augmentation

View-specific
transformation

Yingcong Chen, Xiatian Zhu, Wei-Shi Zheng*, and Jian-Huang Lai. Person Re-Identification 
by Camera Correlation Aware Feature Augmentation. IEEE Trans. on Pattern Analysis and 
Machine Intelligence (PAMI), 2017.

Not able to measure the relationship
between different view-specific
transformation matrices

Do not constraint the discrepancy
between feature transformation across
view: Coincidence
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q Adaptive feature augmentation 

Asymmetric Metric for RE-ID

control the
discrepancy
Between
fa and fb

generalised

Yingcong Chen, Xiatian Zhu, Wei-Shi Zheng*, and Jian-Huang Lai. Person Re-Identification 
by Camera Correlation Aware Feature Augmentation. IEEE Trans. on Pattern Analysis and 
Machine Intelligence (PAMI), 2017.



15

Asymmetric Metric for RE-ID

q Learning:
Camera coRrelation Aware Feature augmenTation (CRAFT)

Bregman discrepancy of a projection 
pair

Camera View 
Discrepancy 

Regularization 
:

Reduce
Coincidence

Generalize any symmetric metric learning models to asymmetric 
ones: e.g. MFA 
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Asymmetric Metric for RE-ID

q A framework

to extract 
domain-generic 
and more view 
invariant person
features 
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Asymmetric Metric for RE-ID
q Evaluation: augmentation or not augmentation?

q Evaluation: augmentation vs. domain adaptation

q Evaluation: whether using Camera View Discrepancy
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Does the Asymmetric Metric Modelling Work
for other setting: unsupervised, semi-
supervised, …..



19

Asymmetric Metric for RE-ID: Unsupervised

q Unsupervised Learning
o Clustering-based Asymmetric MEtric Learning 

(CAMEL) 

Hongxing Yu, Ancong Wu, Wei-Shi Zheng*. Cross-view Asymmetric Metric Learning 
for Unsupervised Person Re-identification. In IEEE Conf. on Computer Vision 
(ICCV), 2017.
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Asymmetric Metric for RE-ID: Unsupervised

q Unsupervised Learning



21

Asymmetric Metric for RE-ID: Fast

q FAST Re-ID
o Learning view-specific hash code for each camera

Xiatian Zhu, Botong Wu, Dongcheng Huang, Wei-Shi Zheng*. Fast Open-World Person Re-
Identification. IEEE Transactions on Image Processing, 2017.

Wei-Shi Zheng, Shaogang Gong, and Tao Xiang. Towards Open-World Person Re-Identification 
by One-Shot Group-based Verification. IEEE Transactions on Pattern Analysis and Machine 
Intelligence (PAMI), vol. 38, no. 3, pp. 591-606, 2016.
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q Idea of the Formulation

Asymmetric Metric for RE-ID: Fast

Cross-view Identity 
Correlation Hashing 

Cross-view Identity 
Verification Regularisation

View Context Discrepancy 
Regularisation
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Asymmetric Metric for RE-ID: Fast

q FAST Re-ID
o Comparison to other related Hashing functions
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Asymmetric Metric for RE-ID: Fast

q FAST Re-ID
o When using more powerful features?
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How to match heterogeneous person
images across camera views?
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Asymmetric Metric for RE-ID: RGB-Infrared 

q Cross-Modality Learning: RGB-IR RE-ID
o Deep zero-padding

Ancong Wu, Wei-Shi Zheng*, Hongxing Yu, Shaogang Gong, 
Jianhuang Lai. RGB-Infrared Cross-Modality Person Re-
Identification. In IEEE Conf. on Computer Vision (ICCV), 
2017. 
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Asymmetric Metric for RE-ID: RGB-Infrared

q Cross-Modality Learning: RGB-IR RE-ID
o Deep zero-padding



28

Asymmetric Metric for RE-ID: RGB-Infrared

q Cross-Modality Learning: RGB-IR RE-ID
o Deep zero-padding
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Asymmetric Metric for RE-ID: RGB-Infrared

q Cross-Modality Learning: RGB-IR RE-ID
o SYSU RGB-IR Re-ID Dataset
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Asymmetric Modeling for 
Low-resolution Person Re-identification
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Asymmetric Modeling for RE-ID: Low
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Asymmetric Modeling for RE-ID: Low

q Low-resolution Re-ID
o JUDEA : joint multi-scale discriminant component 

analysis

Xiang Li, Wei-Shi Zheng*, Xiaojuan Wang, Tao Xiang, Shaogang Gong. Multi-scale Learning for 
Low-resolution Person Re-identification. IEEE Conf. on Computer Vision (ICCV), 2015.



33

Asymmetric Modeling for RE-ID: Low

q Super- resolution and Identity joiNt learninG
(SING) 

Jiening Jiao, Wei-Shi Zheng*, Ancong Wu, Xiatian Zhu, and Shaogang Gong. Deep Low-
resolution Person Re-identification. AAAI 2018 
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Asymmetric Modeling for RE-ID: Low

q Enhance Local Edge Features
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Asymmetric Modeling for RE-ID: Low

q Results



36

Asymmetric Modeling for 
Transfer Person Re-identification
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Gallery

Probe

Labelling images across camera views is costly

Person Re-identification: Labelling
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Asymmetric Metric for RE-ID: Transfer

q Transfer Re-ID An 
Asymmetric
Multi-task 
Modelling

Xiaojuan Wang, Wei-Shi Zheng*, Xiang Li, and Jianguo Zhang. Cross-scenario Transfer Person Re-
identification. IEEE Transactions on Circuits and Systems for Video Technology, vol. 26, no. 8, pp. 
1447-1460, 2016.
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Asymmetric Metric for RE-ID: Transfer

shared latent subspace:   

source task-specific subspace:

target task-specific subspace:

The projection of a target sample          

The projection of a source sample          
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Compared	methods:		TCA (Pan	et	al.),	TFLDA (Si	et	al.),	
MT-LMNN (Parameswaran	et	al.),	GPLMNN (Yang	et	al,)

Asymmetric Metric for RE-ID: Transfer
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Asymmetrical RE-ID: More

Wei-Shi Zheng, Xiang Li, Tao Xiang, Shengcai
Liao, JianHuang Lai, Shaogang Gong. Partial 
Person Re-identification. ICCV, 2015.

Ancong Wu, Wei-Shi Zheng*, and Jian-Huang 
Lai. Robust Depth-based Person Re-
identification. IEEE TIP, 2017

Partial RE-ID: local vs. global

Depth RE-ID: RGB to Depth

Open-world RE-ID: target vs. source

Wei-Shi Zheng, Shaogang Gong, and Tao 
Xiang. Towards Open-World Person Re-
Identification by One-Shot Group-based 
Verification. IEEE TPAMI, 2016.
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Person Re-identification

Modelling with Multiple Modalities:
Machine Learning for Cross-Modality

Summary

Asymmetric
Metric Learning

Asymmetric Binary
code Learning

Cross-scenario
Transfer Learning

Unsupervised
Learning

Deep
Learning

Asymmetric
Modelling
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Thanks to my students

http://isee.sysu.edu.cn/~zhwshi

EMAIL ME：wszheng@ieee.org


