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Hybrid 3DTV Systems Based on the Cross-View SHVC
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Abstract

When a terrestrial UHD broadcasting service and a mobile HD broadcasting service are provided using the PLP function
provided by ATSC 3.0 and domestic UHD broadcasting standard, a small amount of data may be additionally transmitted to
further provide high quality UHD-3D broadcasting service. The left and right images of the stereoscopic image are input, one view
image is encoded by the SHVC method, and the other view images are encoded by the SHVC method of the two-view
cross-referencing method. However, since the base layers (BL) of the two encoders are mutually common, the two encoders
correspond to encoders that generate one BL stream and two enhancement layer (EL) streams. The average encoding efficiency is
16% more efficient compared to the third independent HEVC encoding for the UHD-3D broadcast service. The proposed scheme
reduces the fluctuation of PSNR per image frame and increases the image quality of minimum PSNR frame by 0.6dB.
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Fig. 1. Cross-view SHVC (a) applying for encoding the left-view (primary) images, (b) applying for encoding the right-view (secondary) images
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¥ 1. W7 RD-Ms HlL
Table 1. Comparison of average RD-performance

Mobile HD Fixed UHD Sve. Add. UHD-3D Sve. Total
. Svc.
Codec (Primary Rate Qualit
/Secondary) Bitrate Bitrate Y_PSNR Bitrate Y_PSNR Bitrate Reduction Increasye
(Mbps) | (Mbps) (@B) | (Mops) (@8) | (Mbps) ) (B)
HEVC/HEVC 3.95 15.19 41.07 5.71 37.30 24.85 - -
HEVC/SHVC 3.95 15.19 41.07 1.77 37.07 20.91 15.8 -0.18
SHVC/Cross-view SHVC 3.63 12.98 41.13 4.95 37.33 21.56 13.1 0.16
Cross-view SHVC/SHVC 3.95 15.10 4117 1.77 37.07 20.82 16.1 -0.07
¥ 2. 22 PSNR M5 H|w
Table 2. Minimum PSNR Performance Comparison
Codec Min. Y_PSNR for Fixed UHD Svc. (dB) Min. Y_PSNR for Add. UHD-3D Srv. (dB) Quality
. Increase
(Primary/Secondary) Seq.1 Seq.2 Seq.3 Avg Seq.1 Seq.2 Seq.3 Avg (dB)
HEVC/SHVC 41.9 39.3 36.5 39.2 36.3 36.3 33.1 35.2 -0.1
SHVC/Cross-view SHVC 422 394 36.8 39.5 36.8 36.5 334 35.6 0.6
Cross-view SHVC/SHVC 422 39.4 36.9 39.6 36.3 36.3 33.1 35.2 0.3
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