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 Comparison with the state of the art in face recognition The state-of-the-art methods can be classified into two categories: feature extraction and learning methods [@wang2005eigenface; @li2016video]. In this section, we will discuss the performance of these methods and the advantages and disadvantages of each approach. The first method we will discuss is based on feature extraction. Many
authors have reported different feature extraction methods that can achieve high accuracy, including [@wang2005eigenface; @li2016video]. Wang et al. [@wang2005eigenface] proposed an eigenface method that extracts the main feature of the human face. Li et al. [@li2016video] proposed a bag-of-visual-words (BoW) approach to extract the information of facial regions. The main advantage of
the feature extraction methods is that these methods are applicable to any of the training data. However, these methods are based on hand-crafted features, and there is no guarantee that the extracted features capture the characteristics of the face. The second method is the learning approach, in which an algorithm (classifier) is trained to perform face recognition. The main advantage of the learning
methods is that they can be trained with large amounts of training data, such as the eigenfaces method [@belhumeur1997eigenfaces] and the SVM classifier. The main disadvantage is that it is hard to know whether the method is efficient, in which accuracy and the computational time are the key factors. However, if we choose a model-based method, there is no limitation to the number of training

data, and the training method can also be optimized to improve the recognition rate. In our approach, we chose the second method, a learning approach, and improved our previous method ( 82157476af
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