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Abstract

This paper proposes a fast learning-based interpolation algorithm to up-scale an input low-resolution image into a
high-resolution image. In conventional learning-based super-resolution, a certain relationship between low-resolution and
high-resolution images is learned from various training images and a specific high frequency synthesis information is
derived. And then, an arbitrary low resolution image can be super-resolved using the high frequency synthesis
information. However, such super-resolution algorithms require heavy memory space to store huge synthesis information
as well as significant computation due to two-dimensional matching process. In order to mitigate this problem, this paper
presents one-dimensional patch-based learning and synthesis. So, we can noticeably reduce memory cost and
computational complexity. Simulation results show that the proposed algorithm provides higher PSNR and SSIM of about
0.7dB and 0.01 on average, respectively than conventional bicubic interpolation algorithm.

Keywords : Learning, super-resolution, one-dimensional patch, directional interpolation.
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Table 1. The PSNR comparison.

Bilinear Bi-cubic NEDI al::)t']t':m Proposed ! | Proposed 2
Night 30.86 32.28 30.66 32.36 33.36 31.78
720P Parkrun 24.13 25.11 23.77 2491 25.50 24.81
Shields 29.77 3107 29.55 30.94 31.50 30.58
Lena 3317 34.82 33.60 3497 k 3541 34.99
s512P Baboon 2449 25.07 24.52 2498 - 25.26 24.82
Barbara 24.83 25.11 2442 25.13 2534 25.13
Bee 28.73 29.84 29.18 30.32 30.70 30.02
332p Flower 3335 35.04 34.10 35.90 36.56 35.3’1
Butterfly 27.25 28.67 26.98 28.69 29.56 28.28
B 28.51 29.67 28.53 29.80 30.35 29.52
EE % SSIM A#AE EHYE ¢ F Atk I 9 A5E AT (29 § 9 F=2).

Proposed 1& A% A<Q] &% 7|9k SRS Fan 719 djy)
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Table 2. The SSIM comparison.
Fan's
Bilinear Bi-cubic NEDI Proposed 1 | Proposed 2
algorithm
Night 0.9200 0.9370 0.9123 0.9360 0.9480 0.9329
720P Parkrun 0.7920 0.8363 0.7727 0.8320 0.8560 0.825
Shields 0.8780 0.9021 0.8683 0.8990 0.9128 0.8948
Lena 0.9130 0.9280 0.9114 0.9260 0.9318 0.9273
S12p Baboon 0.7160 0.7598 0.7158 0.7600 0.7817 0.7456
Barbara 0.7790 0.8001 0.7848 0.8020 0.8160 0.8026
Bee 0.9010 0.9175 0.8972 0.9190 0.9274 0.9172
332P Flower 0.9550 09669 | 09551 0.9690 0.9718 0.9656
Butterfly | 09210 0.9404 0.9114 0.9410 0.9508 0.9365
BT 0.8639 0.8876 0.8588 0.8871 0.8996 0.8830
E 3 M2 AL22F A AW A7 Bl a3 EPHezZ 124 X 79t dictionaryE o] &3}
Table 3. Comparison of memory sizes and running times. iﬁa}% wolth = Wa Ue 4z dieke] w7t
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