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A Software-based H.264/AVC HDTV Real-time
Interactive CODEC Architecture Using Parallel
Processing
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This paper describes a software-based H.264/AVC HDTV real-time inter-
actibe CODEC architecture using parallel processing. It provides Full-HD
quality (1920 x 1080 pixels, 29.97 frames per second) using parallel encoding,
natural interactive conversation with low delay of less than 165 ms, and smooth
visual communication free from macro block noises. This software with a home
television and a home digital video camera achieves HDT'V-quality bidirectional
video communication via commercially IP broadband network.
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Fig.1 Block diagram of the CODEC system
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Fig.3 Error concealment
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Table 1 Total number of source lines

S [Klines] | 7> 7 7553 [Klines]
Encoder 79.5 54.5
Decoder 36.1 17.4
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Table 2 System configutation

CPU Intel Core i7-940 (2.93GHz)
Memory DDR3-SDRAM 6GB
oS Windows Vista Ultimate SP1
Camera Panasonic HDR-HC9
Capture Device Blackmagic Intensity Pro
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Fig.5 Processing speed with parallel encoding
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Table 3 Encoding parameters

Image Format 19201080 / 29.97fps

Profile / Level | H.264 High profile / Level 4.0
Bit rate 10Mbps

GOP Structure | M=1, N=5 (I:Field, P:Frame)

Symbol Mode CABAC

Audio Format MPEG-1 Layer 2
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Fig. 7 Coding efficiency of ”Woman in Flowers”
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Table 4 Error correction by FEC

Lost frames | Recovery frames | Recovered rate[%] | Average frame rate[fps]
AtoB 185 171 92.4 29.95
B to A 86 79 91.9 29.96

Vol.2010-AVM-68 No.3
2010/3/4

Exibition Hall Office
[— -
11 FEL A kL—v a2 v 0T (InterBEE2008)
Fig.11 A photo of demonstration (InterBEE2008)

2) K. Iwata, S. Mochizuki, T. Shibayama, F. Izuhara, H. Ueda, K. Hosogi, H. Nakata,
M. Ehama, T. Kengaku, T. Nakazawa, and H. Watanabe, ”A 256mW Full-HD
H.264 High-Profile CODEC Featuring Dual Macroblock-Pipeline Architecture in
65nm CMOS”, Symposium on VLSI Circuits, 2008, pp. 102-103.

3) M. Ikeda, H. Iwasaki, K. Nitta, T. Onishi, T. Sano, A. Sagata, Y. Nakajima, M.
Inamori, T. Yoshitome, H. Matsuda, R. Tanida, A. Shimizu, and J. Naganuma, ” A
Professional H.264/AVC CODEC Chip-Set for HDTV Broadcast Infrastructure and
High-End Flexible CODEC Systems,” A Symposium on High Performance Chips
(HOT CHIPS 19), Aug. 2007.

4) Koyo Nitta, Mitsuo Ikeda, Hiroe Iwasaki, Takayuki Onishi, Takashi Sano, At-
sushi Sagata, Yasuyuki Nakajima, Minoru Inamori, Takeshi Yoshitome, Hiroaki
Matsuda, Ryuichi Tanida, Atsushi Shimizu, Ken Nakamura, and Jiro Naganuma,
”An H.264/AVC High422 Profile and MPEG-2 422 Profile Encoder LSI for HDTV
Broadcasting Infrastructures,”, 2008 IEEE Symposium on VLSI Circuits, pp.106-
107, 2008.

5) Tatsuji Moriyoshi and Shigeki Miura, “Real-time H.264 Encoder with Deblocking
Filter Parallelization,” ICCE 2008, 2008, 2.4-2.

6) Takayuki Onishi, Takashi Sano, Hiroe Iwasaki, Jiro Naganuma, “H.264/AVC ¥
W HDTV U7 AZ ALY T by =7 a—F v 728 KRBT FEC MR, (55
£4FE A% 2009, D-11-9, 2009.

7) Satoru lai, Takaaki Kurita, Nobuhiko Kitawaki, “ Quality Requirements for Mul-
timedia Communication Services and Terminals —Interaction of Speech and Video
Delays—,” in GLOBCOM ’ 93, 1993, vol. 1, pp. 394-398.

8) Joint Video Team (JVT), H.264/AVC JM Reference Software.

(© 2010 Information Processing Society of Japan



