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Mixed-Norm Patch Similarity Search for Self-Example—based
Single Image Super—Resolution

*
Jong-Geun Oh™ ", Min—Cheol Hong”

Abstract

This paper presents a similarity search method based on mixed norm for enhancing self-example-based single
image super-resolution. In order to incorporate the local statistical characteristics of the patches into the
super-resolution image reconstruction, we propose a method to determine the order of the norm according to the
patch inclination and use it as a similarity search between patches. Experimental results demonstrate that the
proposed similarity search method has the capability to improve the performance of existing search method.
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Example of self-example-based single

super-resolution.
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Fig. 2. p value as a function of kurtosis (x-axis: kurtosis,
y-axis: p value).
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Fig. 3. Distribution of p value as a function of kurtosis
(“Lena” image).
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Table 1. PSNR and SSIM performance comparisons.

I

1. PSNR % SSIM &+& Hm

AL
Target scale x4
Im. Nearest neighbor Glasner[3] Proposed
42€ "PSNR | SSIM | PSNR | SSIM | PSNR | SSIM
Barb. | 2380 | 06222 | 2423 | 06656 | 2446 | 0.6725
Boat. | 2496 | 07236 | 2611 | 07771 | 2637 | 0.7817
Lena. | 2685 | 07715 | 2850 | 0.8280 | 2893 | 0.8347
Mand. | 2069 | 04477 | 2080 | 04910 | 2098 | 0.4995
Pepp. | 2587 | 0.7508 | 2833 | 0.8180 | 28.72 | 0.8237
Target scale x6
Im. Nearest neighbor Glasner[3] Proposed
48€ "PSNR | SSIM | PSNR | SSIM | PSNR | SSIM
Barb. | 2205 | 05368 | 2236 | 05879 | 2257 | 0.6010
Boat. | 2274 | 06284 | 2301 | 06606 | 2330 | 0.6743
Lena. | 2447 | 06818 | 2489 | 07288 | 2543 | 0.7413
Mand. | 1976 | 03343 | 2010 | 03579 | 2033 | 0.3729
Pepp. | 2351 | 06650 | 2462 | 07275 | 2502 | 0.7421
2} ol g A2 A Wag a9 4 9 5o
etk He23 ol H7b gake oAl edelelA
whAlsl= Aldh dA4o] YelUH, Glasner W42 9
A Al digk Hdo] JiAENeY, 54 FlA
HJY 42 A 53 Aol AT whd
of At WAL ¥ WS goHon gAY
gl SAo] glom ojsh e B4 TH BA 5
e BEste] fAkE A4 A EF normS
Ag A FAF F Ak
(@) Nearest neighbor (b) Glasner(3]
4
(c) Proposed (d) Original
Fig. 4. Visual comparisons of zoomed-in results with
“Lena” image (scale x4)
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Fig. 5. Visual comparisons of zoomed-in results with
Mandrill (scale x4)
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