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Abstract: When clients watch contents in a video delivery service, their motivation to watch them decreases
as the resolution of the received video decreases. To solve this problem, clients can watch high-quality video
by applying the super-resolution processing methods that increases the resolution of each frame for low-
quality video. However, if the client does not have sufficient computing resources, such as CPU and memory,
it is difficult to perform super-resolution processing in real time for all the frames that constitute the received
video. In this paper, we propose a super-resolution processing method for watching high-quality video in real
time. In the proposed method, the client can improve the visual quality of the buffered video by prioritizing
the frames that have more features and that are predicted to improve the visual quality. The evaluation result
shows that the proposed method improves the visual video quality compared to the conventional methods.
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Fig. 1 Original image of bird.
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Fig. 2 Enlarged image of bird using interpolation: (A) Nearest
neighbor interpolation, (B) Bilinear interpolation, and

(C) Bicubic interpolation.
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Fig. 3 Enlarged image of bird using SRCNN.
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Fig. 4 Original image with city and image with corners: (A)

Original image with city and (B) Image with corners.
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Fig. 5 Original image with sky and image with corners: (A)
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Original image with sky and (B) Image with corners.
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Fig. 6 Enlarged image for each method for reduced original
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image of city: (A) Bicubic interpolation and (B) SR-
CNN.
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Fig. 7 Enlarged image for each method for reduced original
image of sky: (A) Bicubic interpolation and (B) SR-
CNN.
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Table 1 Similarity between restored and original images in each method for city and

sky images.

H (NfFa—¥Yv)

& (SRCNN)

% NfF*a—¥v7Zr) | 22 (SRCNN)

PSNR 22.421 22.689
SSIM 0.615 0.628
LPIPS 0.561 0.487

40.186 39.660
0.954 0.948
0.188 0.182
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Fig. 8 Enlarged image of part of area (red frame) in Figure 6:
(A) Bicubic interpolation and (B) SRCNN.
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Fig. 9 Configuration of video player for super-resolution im-

ages.
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Table 2 Computer performance.
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(O] Ubuntu 18.04.1 LTS
Client | CPU Intel @ CORE(TM) i5-7500 CPU
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Table 3 Composition of video image.
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x4 BEWUE ORI IZIE U7z wb BRI
Table 4 Quality evaluation based on type of video images.
B — REFE HFE BiC Fi&
PSNR SSIM | LPIPS | PSNR SSIM | LPIPS | PSNR | SSIM | LPIPS
Tears of 144p | 29.851 | 0.843 | 0.222 29.799 0.841 0.227 | 29.695 | 0.837 0.272
180p | 31.214 | 0.861 0.210 31.144 0.859 0.217 31.122 | 0.857 0.240
Steel 270p | 32.730 | 0.885 | 0.187 32.660 0.884 0.193 | 32.702 | 0.884 0.198
Big Buck 144p | 28.152 | 0.799 | 0.271 27.452 0.795 0.279 | 28.101 | 0.790 0.321
Bunny 180p | 29.075 | 0.818 | 0.257 28.203 0.815 0.268 | 29.045 | 0.811 0.290
270p | 30.176 | 0.850 | 0.223 30.152 0.848 0.231 30.151 | 0.848 0.238
Helzmark 144p | 20.478 0.439 0.561 20.484 | 0.439 | 0.557 | 20.377 | 0.407 0.608
Homestead 180p | 20.278 | 0.433 | 0.570 20.308 | 0.432 | 0.567 | 20.216 | 0.412 0.596
270p | 20.013 0.434 0.560 20.039 | 0.435 | 0.559 | 19.982 | 0.425 0.572
® 5 HBIEWMEO 7L — 4L — PG LTI L O SERHE
Table 5 Quality evaluation of each method based on frame rate of video image.
e — REFE BT 5 BiC Fi&

PSNR SSIM | LPIPS | PSNR | SSIM | LPIPS | PSNR | SSIM | LPIPS

Big Buck 24fps | 28.153 | 0.799 | 0.271 | 27.452 | 0.795 0.279 28.101 | 0.790 0.320

Bunny 30fps | 28.044 | 0.795 | 0.283 | 27.377 | 0.791 0.295 28.001 | 0.788 0.325

60fps | 28.013 | 0.786 | 0.314 | 27.581 | 0.783 0.322 27.993 | 0.783 0.333
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R 6 HUENMRION T 2T & DG 7 L — 28
Table 6 Number of super-resolution frames for each method

for video image.

BRE T L — L8
B — \
REFE | BFE
144 p 10,388 10,778
Tears of
180 p 6,409 6,541
Steel
270 p 2,659 2,757
. 144p 10,101 10,907
Big Buck
180 p 6,360 6,658
Bunny
270 p 2,597 2,728
144 p 9,568 10,150
Herzmark
180p 5,868 6,112
Homestead
270p | 2,382 2,452

L, 5.3 HiOFHMi#EF & 1, Tears of Steel B & U Big Buck
Bunny Tld, T XTORMEEOMAZIZBIT 5 TXTOFHIM
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Fig. 10 Number of changing enlargement methods and num-

ber of frames for each batch.
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Fig. 11 Number of frames for each batch and average LPIPS.
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