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Image magnification model based on adaptive adjustment of
thermal diffusion and TV model

Wang Xianghai'”, Ai Xinnan®
1. College of Computer and Information Technology, Liaoning Normal University, Dalian 116029, China;
2. College of Mathematics, Liaoning Normal University, Dalian 116029, China;
3. Key Laboratory of Intelligent Computing & Information Processing of Ministry of Education, Xiangtan University, Xiangtan 411105, China

Abstract: In recent years, image processing based on the partial differential equation has stronger local adaptive character-
istics and a high degree of flexibility. This method becomes a new research hotspot after image processing based on wavelet.
Based on the different characteristic and superiority represented by the thermal diffusion model and the TV (total variation)
model in the image smooth area and edge or texture area, we propose the adaptive hybrid-image magnification model based
on image local characteristics. Initialized by the amplification image after the double linear interpolation, this model adap-
tively adjusts the diffusion model according to the pixel gradient characteristic in the smooth area and edge or texture area.
The proposed model makes the isotropic diffusion in the smooth area, and the direction diffusion along the vertical gradient
direction in the edge or texture region. This model inhibits the massive effect and the false edge phenomenon brought by the
image interpolation amplification. The proposed model is proved theoretically, and at the same time, a lot of simulation re-
sults verify the effectiveness of the proposed model.

Key words: image magnification; bilinear interpolation; thermal diffusion model; total variation (TV) model; adaptive

hybrid model
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Fig. 8 Gray curve contrast of three methods after amplification
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Table 1 The PSNR and MSE of different models

pepper lake baboon
FEAL
PSNR MSE PSNR MSE PSNR MSE
Wk PR (A 8.396 0. 554 7.617 0. 567 10. 535 0.328
TV 5.670 1.022 7. 682 0. 558 10. 651 0.319
AR SRR 8. 582 0. 493 7.911 0. 545 10. 721 0. 290
4 _,b__:él: 'L/I:\. 52 3Lk ( References)
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