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Robust and Lightweight Face Recognition System Design

Xie Guangzhi (Software Engineering)

Directed by Chen Xilin

Face recognition is one of the most important approaches for identity authentication, and

it is developing rapidly. However, it still confronts great challenges in real-world applications.

Appearance variations caused by expressions, occlusions, posture and so on seriously affect the

robustness and security of face recognition system, and so do spoofing attacks with photographs

or videos of valid users. In order to enhance the stability and security of face recognition sys-

tem, this work will focus on anti-spoofing and occlusion resulted from black framed glasses,

i.e. liveness detection and black framed glasses detection. In addition, with the rapid develop-

ment of smart terminals and the growth of subscribers, face recognition has also been widely

used on the mobile terminals, such as privacy protection, human-machine interaction, social

networking services, user information management, game etc. To enhance the performance of

the face recognition system on mobile platforms, this work also studies face recognition run-

ning on mobile platforms named lightweight face recognition system. The main contributions

are as follows:

1. Propose a video-based liveness detection method. The proposed method predicts the

liveness confidence of each frame with local feature in blocks, and then calculates the

proportion of live frame in order to determine whether the video is live. In this frame-

work, the performance of LBP LTP, HOG and Dense SIFT were investigated. The

experiments on ReplayAttack database show that the texture features such as LBP and

LTP are much better than features focusing on direction and gradient information, for

example HOG and Dense SIFT.

2. Propose a black framed glasses detection method. For the input image, firstly locate

the face area and extract the local feature in nonoverlapping blocks, then learn binary

classifier to determine whether wearing black framed glasses. Besides, a large-scale

database containing faces wearing obvious framed glasses is collected. On this dataset,

the performance of local feature such as LBP, LTP, HOG and Dense SIFT are evaluated

and all four local features achieved a high detection accuracy rate of over 97

3. For mobile platform, design and implement lightweight face recognition algorithm run-

ning on Android system. Under the framework of PCA and LDA, the image pyramid

strategy and local features in blocks are employed to achieve high recognition accuracy
III



�������	
�����
����Abstract

and fast speed. After comparing the performance and speed of many local features, the

application exploits LBP considering its advantages of accuracy and speed. In sum-

mary, this dissertation studies the anti-spoofing, black framed glasses detection and as

well as lightweight face recognition system for mobile terminals, in particular compares

and analyzes the performance of a variety of descriptors in these scenarios to determine

more effective solution and achieve good performance, so as to improve availability and

safety of face recognition system in the real world and mobile platforms.

Keywords: liveness detection black-framed glasses detection lightweight face recognition

system mobile phone face recognition
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