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Abstract A new interpolation model is proposed based on the bivariate rational interpolation. This
model contains rational fractal interpolation and bivariate rational interpolation, which is identified
uniquely by the values of iterated function system parameters (scaling factor and shape parameters).
Due to efficient capacity of fractal in description of complex phenomenon, the fractal dimension is
employed to texture analysis. Based on the analysis of local fractal dimension (LFD), a new local
adaptive threshold method is proposed. And then images can be divided into texture region and non-
texture region. As for texture regions, rational fractal interpolation is used to get high resolution
images. Similarly, rational interpolation is used in non-texture region. Considering the parameters in
rational fractal interpolation model, we propose a new method for calculating the scaling factor.
Further, in order to improve the quality of interpolated image, shape parameters optimization
technique is applied. Experimental results show that the presented model achieves very competitive

performance with the state-of-the-art interpolation algorithms.
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Table 1 The PSNR and SSIM Comparison of Different Algorithms
® 1 FEHEEH PSNR 1 SSIM &L &
KR NEDI NARM DFDF SAI Proposed
fmages PSNR SSIM PSNR SSIM PSNR SSIM PSNR SSIM PSNR SSIM PSNR SSIM
Baboon 22.17 0.842 22.55 0.872 22.63 0.862 22.81 0.861 22.71 0.873 23.16 0.892
Barbara 23.33 0. 847 22.35 0.851 23.52 0.867 24. 64 0. 876 23. 54 0. 863 24. 67 0.884
Dollar 18. 07 0. 740 19.12 0. 808 18.91 0. 801 19. 21 0. 806 19. 23 0. 805 19. 26 0.812
Truck 31. 36 0.932 32.13 0.946 32.81 0.872 32.70 0. 949 32. 64 0. 950 32.82 0.952
Tower 21.79 0.722 22.78 0.793 23.08 0.801 23.24 0.797 22.86 0. 801 23.52 0. 805
Lake 27.36 0.942 27.56 0.952 29. 80 0.957 29.48 0.951 29.21 0.952 29.91 0.964
Tank 31.82 0.917 31.79 0.928 32.21 0.932 31.85 0.927 32.04 0.929 32.37 0.935
Trucks 28.29 0.914 28.86 0.931 29. 30 0.935 29.03 0.928 29.21 0.934 29.42 0.943
Average 25.52 0. 857 25.89 0. 885 26.53 0.878 26.62 0. 887 26.43 0. 889 26. 87 0.898

PSNR F1 SSIM J&AUMNEUE b X = 3% Z 8] 1Y
BRZEN LA L o [ B 1 4 2% e 3 A e s . [ 12~
19 S & A0 R S L. 7R 12~16 H L AR S
SR 1 A (0O TR A5 P ol TG00 b B A T 42

. R 13 L BT AT BRI e A T SO E R L T
AR SCIE B O BB/ T L2 Ak [ T 9 Ak
PRACR TR 4 T H A5 25, 72K 19t NEDI Al SAT
TEFREAR B T e g RIS . NARM e [l A~ 4b B A7
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Fig. 10 Edge detection by different threshold
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Fig. 11 Interpolated images by different PSNR
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Fig. 12 Results of “Brick”
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Fig. 13 Results of “Barbara”
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(a) Original image (c) NEDI

(d) DFDF (e) SAI (f) Proposed
Fig. 14 Results of “Rail”
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Fig. 15 Results of “Dollar”
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(a) Original image (b) NARM
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Fig. 16 Results of “Lena”
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(a) Original image (b) NARM

(d) DFDF (e) SAI ) (f) Prop'oseci
Fig. 17 Results of “Truck”
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Fig. 18 Results of “Xxal”
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Fig. 19 Results of “Cliff”
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Fig. 20 Regional results of “Rail”
& 20 Rail J7 &6 92 50 45 51

(d) DFDF (e) SAI () Proposed
Fig. 21 Regional results of “Xxal”
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