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Abstract
Demand for high resolution video services leads to active studies on high speed video processing. Especially, widespread
deployment of multi-core systems accelerates researches on high resolution video processing based on parallelization of
multimedia software. Previously proposed parallelization approach could improve the decoding performance. However, some
parallelization methods did not consider the entropy decoding and others considered only a partial decoding parallelization.
Therefore, we consider parallel entropy decoding integrated with other parallel video decoding process on a multi—core
system. We propose a novel parallel decoding method called Integrated Parallelization. We propose a method on how to
optimize the parallelization of video decoding when we have a multi-core system with many cores. We parallelized the
KTA 2.7 decoder with the proposed technique on an Intel 17 Quad-Core platform with Intel Hyper-Threading technology
and multi-threads scheduling. We achieved up to 70% performance improvement using IP method.
Keywords : parallel processing, video decoder
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01 n-pragma omp pa_rallel
02. n-pra.gna. omp sections
#pragma omp section
FOR each MB in Frame
Do entropy decoding of MBINFO
END FOR

#pragma omp section
FOR each MB in Frame
IF not complete MB-1 of MBINFO
Wait
ENDIF

Do entropy decoding of CBP
END FOR

#pragma omp section
FOR each MB in Frame
IF not complete MB-1 of CBP
Wait
ENDIF

Do entropy decoding of PRED
END FOR

#pragma omp section
FOR each MB in Frame
IF not complete MB-1 of CBP
Wait
ENDIF

[N R R - R S V)

[ R SRR S )

Do entropy decoding SIGMAP. COEFF
END FOR

5 #pragma omp parallel for default(shared) schedule{dynamic,1)
FOR. each MB in Frame Height
FOR each MB in Frame Width
IF not complete upper and right MB’s
of MC+IQ/IT, IP+IQ/IT and DF
Wait

40 ENDIF
41.
42 Do MC+IQ/IT. IP+IQ/IT and DF
43, END FOR
44 ENDFOR
a2l 9. Integrated Parallelizationel +& ZE

Fig. 9. Pseudo code of Integrated Parallelization.
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Table 2. Processing speed of video decoding before parallelization.
ED MCHT/IQ SUM
(us) IP+IT/IQ(us) (us)
blue_sky FHD, 1920X1088 36906 85931 122837
pedestrian_area FHD, 1920X1088 35722 78088 113810
sunflower FHD, 1920X1088 38116 97719 135835
rush_hour FHD, 1920X1088 33691 84374 118065
¥ 3 MT-SEP ™3t 4 Mg 5 =g =24 X2l &%
Table 3. Processing speed of frame per video decoding after MT-SEP.
Before
ED MT-SEP SUM
MT-SEP
(ps) (ps) (%) (ps) (%)
blue_sky FHD, 1920X1088 36906 17644 52% 103575 16%
pedestrian_area FHD, 1920X1088 35722 18045 49% 96133 16%
sunflower FHD, 1920X1088 33116 17941 53% 115660 15%
rush_hour FHD, 1920X1088 33691 16128 52% 100502 15%
¥ 4. 2D-Wave @3 9 Mg = =Y O3 XMzl &5
Table 4. Processing speed of frame per video decoding after 2D-Wave.
2D-Wave with
MCHIT/IQ Before 2D-Wave )
Hyper-Threading SUM
IP+IT/IQ 2D-Wave (4 Threads)
(8Threads)
(us) (us) (%) (us) (%) (us) (%)
blue_sky FHD, 1920X1088 85931 32950 62% 19795 1% 69856 43%
pedestrian_area FHD, 1920X1088 78088 30796 61% 18685 76% 66518 42%
sunflower FHD, 1920X1088 97719 37600 | 62% 22623 | 77% 6 | 44%
rush_hour FHD, 1920X1088 84374 31917 | 62% 19604 | 77% 65608 | 44%
E 5 Integrated Parallelization & M& = =Y C|2E X2l &%
Table 5. Processing speed of frame per video decoding after Integrated Parallelization.
. Before
SUM o MT-SEP 2D-Wave Integrated
Parallelization
(ps) (us) (%) (us) (%) (ps) (%)
blue_sky FHD, 1920X1088 122837 103575 16% 69856 43% 40546 67%
pedestrian_area FHD, 1920X1088 113810 96133 16% 66518 42% 39833 65%
sunflower FHD, 1920X1088 135835 115660 15% 75716 44% 40564 70%
rush_hour FHD, 1920X1088 118065 100502 15% 65608 44% 38961 67%
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