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(Image Interpolation based on Statistical Correlation of Wavelet Subbands)
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Abstract

Wavelet transform is the useful tool for analysis and process of image. This showed good performance in image
compression and noise reduction. The interpolation of image interpolation in the wavelet domain can be considered as the
estimation of coefficients of subband for highest frequency band from subbands for lower. Parents coefficient and child
coefficient are correlated each other in statistical sense. This relationship can be modeled by Hidden Markov Tree(HMT)
model effectivelym. Unlike the case of noise reduction, in application of image interpolation of HMT model, any
information from input image is not obtained in subband for highest frequency band from input image. To solve this
problem, in this paper, image interpolation based on the correlation between subband in the wavelet is proposed. In the
proposed algorithm, to determine probability density function, Gaussian Mixture Model(GMM) that is derived from
information of parents coefficients and training images is used. For decision of the sign of coefficient, basically, the sign of
parents coefficient is used as the sign of child coefficient, using relationship between parents and children coefficients. In
addition, the method that uses the relationship between sign pattern in the subband with parents coefficient and that in
the subband with child coefficient is added. In simulation, the proposed method shows improvements of performance
compared with conventional bicubic method and kinebuchi’s methodz.
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Table 1. The PSNR comparison between proposed
method and other aigorithms
Bicubic | mePuehi'S | ()lProp. @)
u op. .
1cubic method D. op
Lena 30.29 32.20 33.06 33.08
Woman | 36.02 36.69 3799 3798
Boat 2740 2954 29.86 29.29
Peppers | 30.82 31.73 32.13 32.16
Barbara | 2392 24.07 24.14 2417
B 2 Yol Hefol wE Hotu()e M5 W]

Table 2. The performance change of proposed method(1)
according to wavelet filter

DB

Wavelet filter | DB 8 DB 16 biorthogonal
9/7
PSNR 32.69 32.80 33.06
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Table 3. The PSNR  comparison for woman imgae in the

case of lena image as training image
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