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ABSTRACT

Study on Pedestrian Descriptor Learning and Scene Transfer

for Person Re-ldentification

Longhui Wei (Computer Applied Technology)
Directed by Prof. Shiliang Zhang

ABSTRACT

Person Re-Identification(RelD) is designed to find the specific target person from camera
networks. Given a query image of the target person, RelD system will automatically match it
with gallery images, and return the information about when and where the target person has
appeared. Person RelD has a wide range of applications, e.g., helping find the lost children
and the elderly, tracking suspects. Thus, person RelD is one of the key teconologies to build
intelligent security ability for smart city. Because of its importance, person RelD has attracted
more and more attention from both academia and industry. This paper focuses on descriptor
learning and scene transfer for person RelD, and tries to improve the RelD performance in
real scenarios. The contributions of this paper can be mainly summaried as follows:

Firstly, this paper proposes a global-local descriptor learning method based on human
part detection. This method utilizes region detetion related technique to align person regions.
Moreover, a global-local descriptor jointly learning framework is designed to effectively
extract and fuse the global and local cues. In the end, the learned global-local descriptor is
expressive and robust. Extensive experiments show our proposed approach can copy with the
challenges of misalignment and huge variance on person image. Finally, the person RelD
performance on public datasets is hugely improved by our method.

Secondly, this paper proposes a retrieval framework for person RelD. For the high
dimension of learned global-local descriptor and the costly retrieval process that match the
query image with gallery images one by one, person RelD is very time-consuming. Target to
solve this issue, this paper proposes an effective and efficient retrieval framework. Through
utilizing offline indexing and coarse-to-fine online retrieval approaches, the retrieval
framework can hugely reduce the oneline retrieval time while maintaining the RelD accuracy.

Thirdly, this paper proposes scene transfer related approachs based on generative
adversarial networks. The ReID model trained on small-scale and single-scene dataset cannot

perform well under other new scenes. Moreover, due to the difficulity of data annotation, it is

III



Bl N 2 i e S DA TES

impossible to construct a training set for each target scene. Target to address it, this paper
proposes a scene-oriented transfer related approach based on generative adversarial networks.
It can transfer the style of source images to be more similar with target scene, while keeping
the person information unchanged. Experimental results show the proposed method is superior
to the benchmark methods, and performs well under each new target scene. However, person
images captured by different cameras in target scene also show different styles. To better
model the style variance inside target scene, camera-oriented transfer technologies are further
designed. These methods can transfer one source image to each camera on target scene.
Finally, this paper builds an efficient pedestrian retrieval system. This system is
constructed based on the proposed global-local descriptor jointly learning method and efficient
retrieval framewok. Thus, the effectiveness of the proposed approaches in this paper is finally

evaluated in real RelD system.

KEY WORDS: Person re-identification, Global-local descriptor, Scene transfer,

Retrieval system
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