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Abstract

One of the existing terrestrial multi-channel DTV service frameworks, called KoreaView, provides four programs, composed of
MPEG-2 based one HD video and H.264/AVC based three SD videos within one single 6MHz frequency bandwidth. However the
additional 3 SD videos can not provide enough quality due to its reduced spatial resolution and low target bitrates. In this paper, we
propose a framework, which is called a terrestrial multi-channel high quality hybrid DTV service, to overcome such a weakness of
KoreaView services. In the proposed framework, the three additional SD videos are encoded based on an H.264/SVC Spatial Base
layer, which is compliant with H.264/AVC, and are delivered via broadcasting networks. On the other hand, and the corresponding
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three additional HD videos are encoded based on an H.264/SVC Spatial Enhancement layer, which are transmitted over broadband
networks such as Internet, thus allowing the three additional videos for users with better quality of experience. In order to verify the
effectiveness of the proposed framework, various experimental results are provided for real video contents being used for DTV
services. First, the experimental results show that, when the SD sequences are encoded by the H.264/SVC Spatial Base layer at a
target bitrate of 1.5Mbps, the resulting PSNR values are ranged from 34.5dB to 42.9dB, which is a sufficient level of service quality.
Also it is noted that 690kbps-8,200kbps are needed for the HD test sequences when they are encoded in the H.264/SVC Spatial
Enhancement layer at similar PSNR values for the same HD sequences encoded by MPEG-2 at a target bitrate of 12 Mbps.
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Table 3. Encoding option for performance test

o3t x=2 i
FrameRate i60(30fps)
GOPSize 4(IbBbP)
IntraPeriod 12
IDRPeriod 12
frame/field coding MbAff
SearchRange 8
NumberReferenceFrames 1
SymbolMode CABAC

(i) 29 5914 1.5MbpsZ A3t HEEZ B 588l
H.264/SVC &7t 718 AlSolA F&53} 5= SD H
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Fig. 7. PSNR-Bitrate performance curves of H.264/SVC spatial base layer for SD test sequences
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Table 4. PSNR-Bitrate performance of H.264/SVC spatial base layer on SD test sequences for different QP values

3 9 H.264/SVC %33 A% H7F 651

: H264/SVC Spallal Scalability Coding based Terrestrial Multi-channel Hybrid HD Broadcasting Service Framework and Performance Analysis on H.264/SVC)
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QP 28 29 30 31 32 33
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Table 5. QP and PSNR values for SD test sequences when they are
encoded by H.264/AVC at a target bitrate of 1.5 Mbps

1.5Mbps & 2| H.264/AVCO Cist

A4k QP PSNR-Y (dB) | bitrate (kbps)
News 35 35.03 1528.08
Show-1 35 34.61 1500.04
Show-2 29 39.85 1427.94
Valley 30 36.50 1563.25
Drama-1 29 41.35 1451.62
Drama-2 26 43.02 1571.65
Sports 30 37.92 1476.90
Eus - 38.32 1502.78
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Table 6. PSNR-Y values for HD test sequences encoded at a target
bitrate of 12Mbps using MPEG-2 TM 5.0

g PSNR-Y
News 314
Show-1 311
Show-2 36.9
Valley 33.8
Drama-1 40.8
Drama-2 38.7
Sports 31.7
g 34.9
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Fig. 8. PSNR-Bitrate performance curves for H.264/SVC spatial enhancement layer for HD test sequences
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Table 8. PSNR-Bitrate performances of H.264/SVC spatial enhancement layer for HD test sequences when their corresponding SD test se-
quences are encoded in the spatial base layer at 1.5 Mbps bitrate and at similar PNSR values of the encoded HD test sequences by MPEG-2

with a target bitrate of 12 Mbps

S I=AS SUAS SUAE F12

Ak QP PSNR-Y(dB) Bitrates(kbps) QP PSNR-Y(dB) Bitrates(kbps) Bitrates (kbps)
News 35 34.96 1545.98 42 31.69 3656.95 2111.00
Show-1 35 34.50 1512.26 47 30.50 2202.86 690.60
Show-2 29 39.84 1432.34 32 36.92 6799.16 5366.80
Valley 30 36.49 1567.59 32 34.54 9720.05 8152.50
Drama-1 29 41.30 1450.99 32 41.43 3988.01 2537.00
Drama-2 26 4294 1588.55 37 38.11 2561.79 973.24
Sports 30 37.89 1473.52 42 31.33 2729.03 1255.50
s - 38.27 1510.18 - 34.93 4522.55 3012.38
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