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A Parallelization Technology of H.264 CABAC
For Real Time Encoder of Moving Picture

YUSUKE YATABET1
DAISUKE YOSHIDAT1

Abstract:

In a hardware encoder for encoding moving images in real time with high resolution, high-speed processing is required.
Conventionally, techniques for achieving a high speed by parallel processing each slice in frame are used. However, the image
quality in the boundary slice is degraded by this process. In this paper, it is possible to perform the parallelization of the CABAC
(Context-based Adaptive Binary Arithmetic Coding) for each frame. We have achieved high-speed, high-quality H.264 encoding.
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Figure 1 Overview of CABAC
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Figure 2 Block Diagram of Proposed Method
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Figure 3 Multiplexing Information
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Figure 4 Timing Chart
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Figure 5 R/W Timing for Memory Block
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Figure 6 Memory Mapping
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Figure 7 Processing Flow Cart
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Table 1 Cording Conditions

oooooag JM 18.6L81
oooag ITED O O O € s204, s210, s213, s264
goooo 1920 x 1088
od 0000000
goooooo 60fps
ooooo ALL 10000
ooooooooao ON
Rate Distortion OFF
Optimization
gooooooboooo 40Mbps, 80Mbps
goooog 2, 4, 17, 34, 68
5204 5210
FR PSNR Bitrate PSNR Bitrate
[dB] [Mbps] [dB] [Mbps]
EEAX 30.3 80.0 39.1 80.0
2RS4 R 30.2 80.0 39.0 80.0
ARGAR 30.2 80.0 39.0 80.0
#tEARX |[ITRFM4R 30.1 80.0 38.9 80.0
34RXFMR 30.0 80.0 38.7 80.0
6851 R 29.9 80.0 38.4 80.0
$213 5264
FHR PSNR Bitrate PSNR Bitrate
[dB] [Mbps] [dB] [Mbps]
REARX 2.9 80.0 2.8 80.0
2RF1AR 429 80.0 4.8 80.0
ARFGA4R 4.9 80.0 2.8 80.0
kAR [1TR54R 2.8 80.0 2.7 80.0
34R5LR 2.7 80.0 2.5 80.0
68RFLR 2.6 80.0 0.4 80.0

0 8 00OODOOODO80Mbpsd
Figure 8 Simulation Results (80Mbps)

5204 5210
FR PSNR Bitrate PSNR Bitrate

[dB] [Mbps] [dB] [Mbps]
REARX 26.8 413 35.4 40.0
2RFM1R 26.8 413 35.4 40.0
4RS51R 26.8 414 353 40.0
f#EEXARX [1TR54R 26.7 41.5 35.1 40.0
34RSLR 26.6 417 34.8 40.0
68R AR 26.5 41.9 34.2 40.0

s213 5264

FR PSNR Bitrate PSNR Bitrate

[dB] [Mbps] [dB] [Mbps]
EEAX 412 40.0 40.9 40.0
2R514R 412 40.0 40.8 40.0
4IRSMR 412 40.0 40.8 40.0
#EEAKX |[ITRFM4R 411 40.0 40.7 40.0
34RFMR 41.0 40.0 40.4 40.0
6851 40.8 40.0 40.3 40.0

0 9 OOO0O0OO0OO0OOA40Mbps
Figure 9  Simulation Results (40Mbps)
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