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Face recognition refers to the technology capable of identifying or
verifying the identity of subjects in images or videos. Face recognition has
a wide range of applications, which can be used in automatic access control
systems, identification of ID cards, and home security. Facial recognition
systems can identify individuals by comparing the input image to the stored
or learned images. Based on the fact that different individuals have different
facial features, face recognition systems usually take advantage of analyzing
the characteristics of each individual’s face. Compared with the common
characteristics of many individuals, the unique characteristics are usually
emphasized to distinguish one identity from another. Since the first face
recognition algorithms developed in the early seventies, the accuracy of face
recognition improved to the new level that nowadays face recognition often
performs more practical and more convenient than any other biometric
modalities that have traditionally been considered more robust, such as
fingerprint recognition and handwriting recognition.

Most face detection and recognition tasks are based on the training of
intact facial images and corresponding labels. Both the three—-dimensional
structure and two—dimensional appearance from the frontal view of human faces
are approximately bilaterally symmetrical in general. However, sometimes,
illumination on the left-half face and the right-half face is uneven. In this

case, the symmetrical characteristic of human faces can facilitate expressing




distinct identity information. This is because even if one side of the facial
image is corrupted by noise, the opposite side can still be used for feature
extraction. The recent literature indicates that face recognition and facial
expression classification has achieved high accuracy on benchmark datasets
with a large number of face images in the wild. However, unlike the purpose
of recognizing as many people as possible, real applications for families
or companies usually aim to recognize a small group of people as accurately
as possible. In case of the face is partially occluded, convolutional
solutions always simply put images with occlusions into the training dataset
and hope the convolution neural network learns a model robust to partial
occlusion. These processes not only increase the burden of learning but also
affect the model to identify normal images without occlusions.

To address this problem, an automatic selection of the better half of the
face can be used for identity recognition with only a single half face.
Different from the MegaFace challenge of recognizing millions of identities
in the wild, this thesis focuses on building recognition systems for a small
number of people with fewer training images, for example, building access
control systems for research laboratory members or family members. This
thesis proposes an artificial face image construction method and a half-face
training strategy for transfer learning of pre—trained conventional neural
network models.

The facial image reconstruction to discard the influence of partial
occlusion is also discussed. Based on the phenomenon that human faces are
roughly symmetrical, the intact half-face can be used to reconstruct the
facial information of the occluded areas. Specifically, occlusion on the
left-half face is reconstructed with a linear combination of features on the
right-half face and vice versa. The process is modeled by keeping row sparsity
for the coefficient matrix with 12, 1-norm regularization while minimizing
the reconstruction error. An alternative iterative algorithm is proposed to
solve the optimization problem. To validate the effectiveness of the
reconstruction, the pre—trained CNN model is trained on normal face images
and tested with various occluded images. Extensive experimental results show
that the proposed method improves the performance of state—of—-the—art models

by utilizing the symmetrical characteristics of human faces.
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