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Two-dimensional dual-tree complex wavelet transform uncertainty
weighted fusion in face recognition

Wang Shimin, Ye Jihua, Deng Tao, Wang Mingwen
College of Computer Information Engineering, Jiangxi Normal University, Nanchang 330022, China

Abstract: The traditional wavelet and Gabor wavelet cannot show facial features well in face recognition. In this paper, we
propose a 2D dual-tree complex wavelet multi-frequency uncertainty weighted fusion for face recognition. 2D dual-tree com-
plex wavelet multi-frequency features are used to show facial features. Weights and uncertainties are calculated to get the
last facial feature by multi-frequency uncertainty weighted fusion algorithm. The weighted fusion algorithm first calculates
the 2D DT-CWT multi-frequency filter images of the face, and then the uncertainty weights of the multi-frequency filters are
calculated. Finally, the 2D DT-CWT multi-frequency filter is integrated into the last facial feature. At the same time, the
2D-PCA method is exploited to construct the linear subspace. The Euclidean distance based classifier is adopted for classifi-
cation. Using the ORL database, the experimental results indicated that compared with the use of 2D-PCA, Wavelet, and
Gabor wavelet feature extraction methods, the proposed method obtains a better recognition rate.

Key words: face recognition; two-dimensional dual-tree complex wavelet transform; uncertainty; two-dimensional princi-

pal component analysis
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®1 2HEIKMENKE1E 6 N SERRHOE
Table 1 Six high-pass filter weights from the first layer of 2D dual-tree complex wavelet transform
S vAnE T
—-15° -35° -75° +15° +35° +75°
10 A H4AUAE 0.81622 0.876 62 0.763 88 0.779 54 0.893 94 0.81753
20 RAEHAAUE 0.81579 0.876 49 0.756 59 0.765 32 0. 888 06 0.81237
30 YREIAUE 0.81234 0.87509 0.757 28 0.765 16 0.883 37 0.81222
R2 2HEWMENEE?2 R 6 N BRIBROE
Table 2 Six high-pass filter weights from the second layer of 2D dual-tree complex wavelet transform
VAL T
-15° -35° -175° +15° +35° +75°
10 YREHRUAE 0.79372 0.84676 0.756 88 0.756 77 0.88828 0.792 16
20 KA HAIAUE 0.786 25 0.84032 0.745 62 0.747 13 0.883 98 0.789 57
30 YREIAUE 0.789 11 0.84301 0.748 64 0.749 42 0.88075 0.792 06

R3 2HEWKME/NEE 2 BREIRKE
Table 3 The second layer low-pass filter weight

RATATAT T 53
10 YA fE 0.223 48
20 YO HIAUE 0.22201
30 YOTHAUHE 0.220 84
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Fig.5 Comparison image of recognition rates among

kinds of recognition algorithms
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