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Performance Analysis of Viewport-dependent Tiled Streaming on 16K
Ultra High-quality 360-degree Video
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ABSTRACT

Ultra high-quality and ultra high-resolution omnidirectional 360-degree video streaming is needed to provide immersive media through
head-mounted display(HMD) in virtual redlity environment, which requires high bandwidth and computational complexity. One of the
approaches avoiding these problems is to apply viewport-dependent selective streaming using file-based segmentation method. This
paper presents a performance analysis of viewport-dependent tiled streaming on 16K ulfra high-quality 360-degree videos and 4K
360-degree videos which are widely used. Experimental results showed 42.47% of bjotegaard delfa rate(BD-rate) saving on 16K ulfra
high-quality 360-degree video tiled streaming compared fo viewport-independent sfreaming while 4K 360-degree video showed 26.41%
of BD-rate saving. Therefore, this paper verified that filed streaming is more efficient on ultra-high quality video.
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(Table 1) Characteristics of the 360-degree video
test sequences

Name Resolution lzl;lmnf d?[ijzh
AerialCity 3840%1920 300 8
DrivingInCity 3840%1920 300 8
DrivingInCountry 3840x1920 300 8
PoleVault_le 3840x1920 300 8
Drone 15360x7680 300 8
LakePark 15360%7680 300 8

(% 2) 4 =

(Table 2) Experimental settings

Items Experimental values
QPs 22, 27, 32, 37, 42
Framerate 30 fps
Encoding Random access (RA)
configuration
FoV 90°x90°
Tiling 6x12
Segment duration 32 frames
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(Table 3) Y-PSNR, VMAF, IV-PSNR BD-rate savings of the tiled streaming compared to the non-tiled streaming

Resolution Name Y-PSNR VMAF IV-PSNR
AerialCity -20.87% -15.07% -23.32%

4K DrivingInCity -31.11% -24.38% -28.03%
DrivingInCountry -33.21% -28.24% -31.80%

PoleVault le -27.25% -16.55% -26.72%

4K average -26.41% -18.66% -26.03%

16K Drone -41.26% -30.15% -39.71%
LakePark -43.67% -40.62% -42.71%

16K average -42.47% -35.39% -41.21%

Average -34.44% -27.02% -33.62%
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(Figure 3) RD-curves, non-tiled streaming vs tiled streaming, (a) 4K 360-degree videos, (b) 16K ultra
high-quality 360-degree videos

(c) (d)
(T3 4) 16K Z=slE! Aol Ale2xt AR ¥a ZE d|W, (a) Drone, 38.14Mbps@40.39dB, (b) Drone,
42.51Mbps@42.51dB, (c) LakePark, 15.156Mbps@42.91dB, (d) LakePark, 16.83Mbps@45.41dB
(Figure 4) Generated viewport quality comparison of ultra high-quality 16K videos, (a) Drone,
38.14Mbps@40.39dB, (b) Drone, 42.51Mbps@42.51dB, (c) LakePark, 15.156Mbps@42.91dB,
(d) LakePark, 16.83Mbps@45.41dB
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