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Abstract

Image interpolation is a method of determining the value of new pixel coordinate in the process of image scaling. Recently, image
contents are likely to be a large-capacity, interpolation algorithm is required to generate fast enhanced result image. In this paper, fast
multiple mixed image interpolation for image resolution enhancement is proposed. The proposed method estimates expected 12
shortfalls from four sub-images of a input image, and generates the result image that is interpolated in the combination of the expected
shortfalls with the input image. The experimental results demonstrate that PSNR increases maximum value of 1.9dB, SSIM increases
maximum value of 0.052, and the subjective quality is superior to any other compared methods. Moreover, it is known by algorithm
running time comparison that the proposed method has been at least three times faster than the compared conventional methods. The
proposed method can be useful for application on image resolution enhancement.
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Fig. 1. Procedure of the proposed method
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Fig. 2. Test images
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E 1. PSNR H|1 ZIHEHS @ dB)
Table 1. Results of PSNR comparison(unit : dB)

NEDI | INEDI | FCBI ICBI | DCCI Mok
baboon | 2297 | 23.22 | 23.07 | 23.34 | 23.21 | 23.99
barbara | 2443 | 2494 | 2491 | 25.07 | 2497 | 25.58
boat 2991 | 30.60 | 29.98 | 30.78 | 30.44 | 31.94
elaine 3246 | 32.71 | 3251 | 3294 | 32.73 | 33.45
goldhill 30.39 | 30.89 | 30.63 | 31.17 | 30.88 | 32.04
lena 32.88 | 3347 | 32.79 | 33.85 | 3345 | 35.30
oldmill 2394 | 24.80 | 24.26 | 25.03 | 24.62 | 26.50
peppers | 30.57 | 32.25 | 31.73 | 32.50 | 32.76 | 34.07
average | 2844 | 29.11 | 28.73 | 29.34 | 29.13 | 30.36
gain -191 | 125 | 162 | -1.02 | -1.23 | 0.00

E 2. SSIM H|wmZzt
Table 2. Results of SSIM comparison

NEDI | INEDI | FCBI ICBI DCCI Mot
baboon | 0.6616 | 0.6882 | 0.6724 | 0.6978 | 0.6842 | 0.7620
barbara | 0.7707 | 0.7818 | 0.7724 | 0.7852 | 0.7794 | 0.8166
boat 0.8756 | 0.8902 | 0.8792 | 0.8930 | 0.8874 | 0.9154
elaine | 0.7899 | 0.7956 | 0.7937 | 0.8017 | 0.7958 | 0.8199
goldhill | 0.8222 | 0.8385 | 0.8328 | 0.8492 | 0.8394 | 0.8795
lena 0.9009 | 0.9090 | 0.9034 | 0.9144 | 0.9092 | 0.9312
oldmill | 0.7784 | 0.8107 | 0.7911 | 0.8208 | 0.8067 | 0.8729
peppers | 0.8799 | 0.8874 | 0.8828 | 0.8914 | 0.8874 | 0.9031
average | 0.8099 | 0.8252 | 0.8160 | 0.8317 | 0.8237 | 0.8626
gain -0.0527 | -0.0374 | -0.0466 | -0.0309 | -0.0389 | 0.0000
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Table 3. Results of running-time comparison(unit : S)

NEDI INEDI FCBI ICBI DCCI Hiot
Time 26.5 195.6 1.0 101.8 6.4 0.3
Rate 83.8 617.5 3.1 321.3 20.1 1.0
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Fig. 3. Results of subjective image quality comaprison (a: Original, b:
NEDI, c: INEDI, d: FCBI, e: ICBI, f: DCCI, g: Proposed)
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