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After decades of development, automatic face recognition technology achieves a
satisfied performance under controlled conditions. However, face recognition
performance would decrease dramatically when confronted a remarkable
environmental change. Existing face recognition methods are usually based on the
low resolution face image and extract the global or local appearance features for the
classification. Limited by the low resolution, these methods cannot obtain the features
like the face skin details. But in fact, face skin details (such as moles and freckles)
contained in the high resolution face image play an important role in improving the
face recognition performance. With the popularity of high-definition cameras and
high-performance computers, high resolution face analysis becomes a new research
topic.

Our research work focuses on the problem of high resolution face analysis.
Firstly, this dissertation reviews and analyses the previous works in this field. Then, in
terms of the rich face skin details in the high resolution image, a concept of facial
marks is proposed. Accordingly, a novel automatic facial marks detection framework
is built. Finally, a face recognition algorithm based on the facial marks that detected
previously is explored. To summarize, the contributions of this dissertation are
summarized as follows:

1. Propose a novel frame to detect the facial marks automatically. The detection
process contains two main stages: 1) getting the candidate irregular regions:
using the blob detection methods such as MSER to get a lot of candidate
regions. 2) Filter the irregular regions: a skin segmentation scheme based on
the ASM method is adopted to filter the detected irregular regions in the
facial organ areas. Then, a novel local saliency measure is designed to
evaluate a region’s uniqueness and used to filter the less salient regions.

2. Propose a local color analysis-based region detector. The main idea is:
partition the human face image into many overlapping patches firstly. Then
the salient regions are detected by gray values distribution in each patch.
Concretely speaking, the distribution of the gray values for all pixels in a
patch is modeled by a Gaussian distribution. Then the pixel in this block
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with its gray value deviate from the Gaussian distribution is determined as a
local outlier. The connected regions that composed by the local outliers are
the final irregular region detection results.

3. Propose facial marks based face recognition methods. Firstly, this
dissertation proposes a face recognition method of elastic matching based on
the positions of the facial marks, which outperforms Eigenfaces, a classical
face recognition method. Then, another face recognition framework is
explored, which extracts the SIFT descriptor for each facial mark and uses
SIFT matching followed by geometric verification for the recognition
process. This method achieves a comparable performance with LBP-based
face recognition method.

The above-mentioned research results show that facial marks have strong

discriminating ability. The fusion of the face skin details can further improve the face
recognition performance.
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