A Study on Eigenspace Face Recognition using Wavelet Transform and HMM
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ABSTRACT

This paper proposed the real time face area detection using Wavelet transform and the strong detection algorithm that satisfies the
efficiency of computation and detection performance at the same time was proposed. The detected face image recognizes the face by
configuring the low-dimensional face symbol through the principal component analysis. The proposed method is well suited for real-time
system construction because it doesn’t require a lot of computation compared to the existing geometric feature-based method or
appearance-based method and it can maintain high recognition rate using the minimum amount of information. In addition, in order to reduce
the wrong recognition or recognition error occurred during face recognition, the input symbol of Hidden Markov Model is used by configuring
the feature values projected to the unique space as a certain symbol through clustering algorithm. By doing so, any input face will be
recognized as a face model that has the highest probability. As a result of experiment, when comparing the existing method Euclidean and
Mahananobis, the proposed method showed superior recognition performance in incorrect matching or matching error.
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Fig. 1 Flowchart of the proposed System
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Table. 1 Successful matching rate according to the
matching methods

o1 I I
R 0% 4%

Euclidean 55% 16.0% 79.0%
Mahananobis 5.7% 8.4% 84.3%
K-Nearest Neighbor 39% 3.0% 93.1%
Proposed HMM 1.5% 3.7% 94.8%
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Table. 2 Successful Matching Rate According to the
learning image

_— :}E B Byclidean | K-NN | Mahananobis Pmd
50 9.5 972 975 98.5
100 923 96.5 9.5 98.2
150 89.5 96.0 942 98.0
200 872 955 935 979
250 85.4 943 922 975
300 85.0 94.2 90.3 9.5
350 825 94.7 88.5 96.3
400 80.5 93.7 85.5 96.0
450 78.6 935 84.5 95.9
500 774 93.1 832 955
550 7622 9238 80.0 932
600 745 923 79.1 93.0
650 72.0 91.8 782 9.5
700 70.3 90.8 77.1 923
750 67.5 90.5 76.2 92.0
800 66.2 90.1 74.5 91.9
950 65.9 89.5 735 915
1,000 64.9 88.9 732 90.9
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