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Research on Person Re-identification

Yan Canxiang (Computer Applied Technology)
Advised by Professor Shan shiguang

Person re-identification is a very impotent research point in the field of video analysis and
understanding. It is very valuable for intelligent surveillance, somatosensory game, multi-
media retrieval and so on. With the hard working of different institutes and researchers,
the performance of person re-identification achieves a lot of improvement, which makes
proposed algorithms more applicable to real surveillance scenarios. However, due to
many existing factors, such as pose variations, viewpoint change, illumination change,
background clutter and so on, the change of local appearance is very huge, which makes

development of robust and practical algorithms very challenging.

The existing methods of person re-identification have the following problems: 1)
When learning cross-view distance metrics in a supervised way, they only make use of
identity information of pedestrians. However the relationship between images from differ-
ent camera views of an individual is not exploited fully. 2) The generalization ability of
traditional metric learning-based methods, which learns metric from data only with two
views, lacks multi-view and large-scale dataset for validation. 3) In unsupervised situa-
tions, many approaches always ignore alignment problem of person local appearance. The
misalignment will make those methods neither robust to occlusion, pose variations and
viewpoint change nor practical for real surveillance environment. To address this problem,
two kinds of useful ways are researched in this thesis, i.e., metric learning method robust
to changes of view and unsupervised alignment of person local appearance. Specifically,

the main contributions of this thesis are summarized as follows:

e Propose a view-adaptive metric learning method

In addressing the multi-view person re-identification problem, we propose a view-
adaptive metric learning (VAML) method. Different from traditional metric learn-
ing methods, VAML attempts to adopt different metrics adaptively for different
sample pairs under varying views. Specifically, given a pair of samples (or features
extracted), VAML firstly estimates their view vectors (consisting of probabilities
being each view) respectively, and then adaptively generates a new metric for the
two samples. To better achieve this goal, we elaborately encode the automatical-

ly estimated view vector into an augmented representation of the input feature,
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with which the distance can be analytically computed as done in traditional metric
learning methods. Furthermore, we also contribute a new large-scale and multi-
view pedestrian dataset for performance validation. Extensive experiments show
that the proposed method achieves much higher accuracies than that of state of the

art methods on the new dataset.

e Propose an Earth Mover’s Distance based method for alignment of local

appearance

Person re-identification is a challenging problem due to drastic variations in view-
point, illumination and pose. Many existing approaches learn discriminative fea-
tures or distance metrics in a supervised way to handle those variations. However, it
is hard to obtain data with labeled identities from real surveillance network. In this
paper, we propose a novel unsupervised method, called locality-constrained Earth
Mover’s Distance (LC-EMD), to learn the optimal distance measure between a pair
of person images. In our method, Gaussian mixture models (GMMs) are learned
as signatures to represent local appearance. By exploiting the sparse property of
EMD with locality constrains, partial matching between component Gaussians of
the GMMs are developed naturally, which makes our method more robust to mis-
alignment caused by large viewpoint and pose variations. The proposed method is
validated on two publicly available datasets and achieves better performance than

existing state-of-art methods.
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