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ABSTRACT

Multi-Camera Person Re-identification Using

Multi-Attribute Embedding

Chi Su (Computer Application)
Directed by Prof. Wen Gao

ABSTRACT

As more and more large camera networks have been deployed in public spaces, people are
paying increasing attention to the research and development of surveillance video technology
in the computer vision field. Person re-identification is one of the core subjects of surveillance
video technology. With person re-identification, we can use a person’s image from a certain
camera to query the image(s) and position(s) of this person in images captured by other
surveillance cameras. This research helps to implement cross-camera human behavior analysis
and event detection so that computers can monitor various public places in an intelligent manner.

However, multi-camera person re-identification is faced with great challenges caused by
various factors, such as drastic illumination changes, pose variation, low resolution, and fre-
quent blockings. Traditional studies attempt to solve these problems in two ways: (1) designing
and extracting local invariant features to represent the visual appearance of a person. However,
local invariant features are not sufficiently robust to viewpoint variation, pose changes, etc.
(2) reducing the distance between features of the same person in different images by learning
a discriminative distance metric. Such algorithms learn a distance metric matrix for person
images under each camera pair and thus are inefficient for handling the person re-identification
problem in a multi-camera network.

Based on the analysis of these problems, this work has proposed a series of novel algo-
rithms by exploiting the invariance of human attribute features under multiple cameras as well
as the coexistence and mutual exclusion of certain attributes:

* A person re-identification algorithm based on discriminative latent space attribute mod-
eling. Prototype latent space mapping technology and discriminative learning method
are used to effectively integrate low-level image features, attribute features and prototype
latent space features representing attribute correlation.

e Multi-Task Learning with Low Rank Attribute Embedding (MTL-LORAE) for person
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re-identification. The resulting embedding low-rank attribute correlation matrix is able
to improve and recover poorly predicted attribute features so as to provide more accurate
attribute features.

* A person re-identification algorithm based on semi-supervised deep attribute learning.
A semi-supervised deep learning framework is used to perform data augmentation on a
limited number of attribute-labeled training sets so that deep learning can better discover
human attribute features.

In summary, this work focuses on applying human attribute features and attribute corre-
lation to person re-identification. The proposed algorithms have achieved comparable results
with the state-of-the-art on multiple public datasets. Our algorithms have contributed to
attribute-feature-based person re-identification research and will hopefully provide technical

support for cross-camera tracking, retrieval, and event detection and recognition.
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