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Abstract

Recently, we need to dramatically speed up real-time video encoding and decoding on mobile devices because complexity
of video CODEC is significantly increasing along with the demand for multimedia service of high—quality and high-definition
videos by users. A variety of research is conducted for parallelism of video processing using newly developed multi-core
platforms. In this paper, we propose a method of parallelism based on slice partition of video compression CODEC. We propose
a novel concept of a parallel slice for parallelism and propose a new coding order to be adequate to the parallel slice which
keeps high coding efficiency. To minimize synchronization time of multiple parallel slices, we also propose a synchronization
method to determinate whether the parallel slice could be independently decoded or not. Experimental results shows that we
achieved 27.5% (40.7%) speed-up by parallelism with bit-rate increase of 3.4% (2.7%) for CIF sequences (720p sequences) by
implementing the proposed algorithm on the H.264/AVC.

Keywords : Parallel processing, Decoder complexity, H.264/AVC
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Performance of partitioning slice by one line of
macroblock
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BDRate
[%]

BDPSNR
[dB]

CIF

Foreman

16.12

-0.765

Paris

11.92

-0.655

Mobile

491

-0.245

pin

10.98

-0.955

720p

Bigships

10.75

-0.352

City_corr

7.73

-0.306

Night

449

-0.176

o

pin

7.66

-0.278
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Table 3. Performance of parted slice by two line of
macroblock.
Ped | 1)

Foreman 757 -0.349

CIF Paris 565 -0.298

Mobile 2.32 -0.119

Bt 518 -0.255

Bigships 5.60 -0.172

720p City_corr 3.93 -0.144

Night 2.34 -0.089

3t 3.96 -0.135
E 4 £2iola dlHE SRske 499 BSE N
Table 4. ;eﬁormance in the case of sharing slice

header.

Foreman 493 -0.221

CIF Paris 3.714 -0.195

Mobile 152 -0.077

Bt 3.40 -0.164

Bigships 3.90 -0.117

720p City_corr 2.68 -0.096

Night 1.65 -0.062

Bt 2.714 -0.092
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Table 5. Decoding time saving as a number of slice.

ATS [%]

3% 2 4 )
Y E | Y= | 2AYE

Foreman 174 255 2715

CIF Paris 12.0 20.3 23.8

Mobile 19.8 30.5 31.2

ot
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164 254 215

Bigships 22.7 37.1 39.6

720p City_corr | 255 41.1 438

Night 21.3 356 383
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