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Abstract With the growing trends of communication—- broadcasting convergence, a hybrid IPTV
that supports both IP network-based on—demand media and terrestrial or cable-based broadcast media
is gaining attraction. This paper proposes a rich media framework for hybrid IPTV with support of
the latest H.264 codec. For this purpose, we design and implement a media component and a RIA
run-time engine customized for TV with the hybrid media. The media component has been designed
to provide a uniform and efficient application interface to the various playback methods for RF
broadcast and IP-based stored or live media. For performance and portability, it exploits media stream
abstraction, adaptive on-demand I-frame search, and automatic calculation of play duration. Based on
the proposed media interface, we develop a RIA run-time prototype. It has been carefully designed to
fully utilize the built-in graphic acceleration hardware for optimized rendering in the resource-
constrained IPTV environments. Demonstration and experiment results validate the performance and
usefulness of the developed framework. The framework is expected to be used effectively to support
graphics and hybrid media in the applications of IPTV-based VOD, advertisement, and education.
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n_iframes; H# -frames per sec for n_fas! fimes fast play.
igop li size of a GOP in bytes

n_skip; i # frames fo skip out of n_irames I-frames.
{_offsef, 1 file offset for read

adaptive_iframe_init (n_fast )
I n_fast Playback speed. negaﬂve for reverse play.
begin

Update n_fps from stream;
Update n_gop from stream;
Update { gop from stream;
n_skip = §;

n_iframes = max (1, n_fps * abs{n_fasf) / n_gop},
1 offset.. = current offset {in byle) for file read;

i # frames per second
/1 GOP fength (# frames)
1/ GOP size {byies)

adaptive_iframe_read (n fast )

Hn fast >0
"L offsat = {_offsst +]_gop;

1 offset = |_offset - |_gop;

i buffer ievel is below predefined threshoid
n_skip = min ( n_skip + 1, n_iframes ~ 1);

mn,siap =max {n_skip - 1,0);
end if

Pick a random integer, a_rand between 1and n_iframes;
W n_rand > n_skip
Search foran |-frame starting at [ offsef,
Read I-frame into buffer
Recompute | gop;
1 offset = file offset at the start of the L-frame;
ond ¥
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Items Spedification

Processor  SigmaDesigns SMPBE34
(MIPS @300 MHz)
Video &  MPEG-1&2 MP@HL,

audio MPEG-4,10(H.264)
codecs BP@L3MP@LA. 1/
HPBL4 LWMYYVC-1
MP@HL,MP3,AAC,AC3
Cutports  HDMI, component
Resolution  Up to 1920x1080p
RF Tuner ATSC/ QAM-256

Memory 256 MB DRAM
Storage 160 GB IDE HDD
Network 100 Mbps Ethernet
os Linux 2.6.15

™ 4 IPTV AFHE AG 9 7% B
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No. Title Resolution  Genre  Duration
1 2012 1024x1088 Action  2h 37m 49
2 Ice Princess 720%480 Family 1h 38m 29s
3 Santana Live 2007 1280x720 Musical 0h 56m 41s
4 Transporter 3 1024x1088 Action  1h 43m 23s
No. Frame Bit rate GOP lengthGOP size®  I-frame size®
rate(fps) (Mbps) (¥ frames) (KB) {KB)
1 2897 441 15 282.4 (129.6) 45.9 (18.6)
2 9 169 15 108.2 26.1) 19.7 G.D
3 2500 412 15 316.5 (79.9 529 (11.49
4 2400 3.16 15 251.6 (98.0) 433 (14.6)

Estimated duration (s} according to download progress

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
8680 8290 8600 8145 7778 8175 8730 9085 9171 9420
0.92) (0.88) (0.91) (V.86 (0.8 (V.8D (0.93) (0.98) (V.90 (1L.0O
4860 5045 5207 3298 5436 5512 5563 5611 5676 5880
0.8 (0.85) (0.89) (0.90) 0.92) (0.94) 095 (.95 ©.97) (1.00)
2920 3035 3137 3170 3176 3248 3290 3299 3333 3360
(0.87) (0.90) ©.93) (08 0.9 (0.97) ©.98) 0.98 ©.99 (LO0
4580 5560 5837 5753 5762 5777 5821 5978 35989 6180
(0.74) (0.90) (0.94) (0.93) (0.93) (0.93) (0.94) (0.97) (0.97) (1.00)
. GOP size & [-frame size & ¥+ FSFAHBTEUWE BYch
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