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Image Interpolation Algorithm Based on Wavelet Transform and HMT Model

GUO Chang
(School of Electrical Engineering and Automation, Anhui University, Hefei 230601, China)

Abstract: An image super-resolution processing by using Hidden Markov Tree model to express the
wavelet coefficients of the probability of structure is proposed. According to the properties of multiscale
wavelet coefficients, the persistency and the exponential decay, wavelet coefficients of the image are mod-
eled as Hidden Markov Tree model. Wavelet-domain HMT model considers the statistical properties of
wavelet coefficients. The image interpolation is formulated as a constrained optimization problem. The
high-resolution interpolated image which is able to maintain the original image information in the rich
high-frequency is obtained. Experiment results show that the algorithm improves the traditional sawtooth
effect and smoothing effect caused by interpolation. The PSNR and visual effects of interpolated image are
improved obviously.
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Fig. 1 Wavelet coefficients and their status quadtree model
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Fig. 2 Algorithm flow chart based on wavelet
domain HMT model
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Table 1  Peak signal to noise ratio /dB
WERE EREME EEREER2 Barbara
FmARR 24.130 5 20.281 2 22.720 3
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Table 2 Interpolation of time spent /s
(NS BwRRER 1 BREG2 Barbara
AT AR 0.032 0. 031 0.015
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Fig.3 Remote sensing image 1
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