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Abstract

Recent years, the high definition of video images has made rapid progress
with the digital imaging, such as actually, as early as 2015, the trial of the
next generation’s Super Hi-Vision broadcasting is scheduled. The encode
of high definition video images is not easy in realtime by increasing the
amount of the processing. The motion search of the encode processing
requires a huge amount of the operation. A Super Hi-Vision realtime
encoder becomes expensive. Therefore, this research aims to achieve a
high speed processing of the motion search by a cheap parallel processing
system that can satisfy the demand of Super Hi-Vision realtime encoding.

The processor unit of the parallel processing system use Cell Broad-
band Engine(Cell/B.E.) that have the parallel processing structure that
is appropriate for the motion search. Because it is used in a cheap Play
Station 3(PS3).

In this research, sum of absolute difference is a basic arithmetic of the
motion search. And, its calculation can reuse reference image data. The
overhead of the load reduce by reuse in reference image data, and achieve
speed up of the motion search.

It was implemented a process which reusing the pixel value data of
reference image on the x264 software encoder of open source. Performance
has been evaluated. As a result, the speed of the motion search was
improved by the reuse of the reference image data.
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cost_mv_x8( -1,0, -1,1, 0,1, 1,1, 1,0, 1,-1, 0,-1, -1,-1, costs );

COPY2_IF_LT( bcost, costs[0], dir, 0 );

COPY2_IF_LT( bcost, costs[1], dir, 1 );
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COPY2_IF_LT( bcost, costs[2], dir, 2 );
COPY2_IF_LT( bcost, costs[3], dir, 3 );
COPY2_IF_LT( bcost, costs[4], dir, 4 );
COPY2_IF_LT( bcost, costs[5], dir, 5 );
COPY2_IF_LT( bcost, costs[6], dir, 6 );
COPY2_IF_LT( bcost, costs[7], dir, 7 );

if( dir != -2 )

bmx += squ2[dir+1][0];
bmy += squ2[dir+1][1];

for( i = 1; i < i_me_range &% CHECK_MVRANGE(bmx, bmy); i++ )

const int odir = mod8mil[dir+1];
dir = -2;

if( odir % 2 == 0 )

COST_MV_X3_DIR( squ2[odir+0] [0], squ2[odir+0] [1],

squ2[odir+1] [0], squ2[odir+1][1],
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squ2[odir+2] [0], squ2[odir+2][1],
costs );
COPY2_IF_LT( bcost, costs[0], dir, odir-1 );
COPY2_IF_LT( bcost, costs[1], dir, odir )

COPY2_IF_LT( bcost, costs[2], dir, odir+1l );

else

COST_MV_X5( squ2[odir-1][0], squ2[odir-1][1],
squ2[odir+0] [0], squ2[odir+0] [1],
squ2[odir+1] [0], squ2[odir+1][1],
squ2[odir+2] [0], squ2[odir+2][1],
squ2[odir+3] [0], squ2[odir+3][1],
costs );

COPY2_IF_LT( bcost, costs[0], dir, odir-2 );

COPY2_IF_LT( bcost, costs[1], dir, odir-1 );

COPY2_IF_LT( bcost, costs[2], dir, odir );

COPY2_IF_LT( bcost, costs[3], dir, odir+1l );
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COPY2_IF_LT( bcost, costs[4], dir, odir+2 );

if( dir == -2 )
break;
bmx += squ2[dir+1][0];

bmy += squ2[dir+1][1];

6.2 UJUOO0OOOO
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vec_u8_t left[bh+2];
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vec_u8_t center[bh+2];

vec_u8_t right[bh+2];
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for( y = 0; y < i_height+2; y++ )

{
VEC_LOAD( pix7, left[y]l, i_width, vec_u8_t );
pix7 += i_stride;
VEC_LOAD( pix6, center[y], i_width, vec_u8_t );
pix6 += i_stride;
VEC_LOAD( pix5, rightly], i_width, vec_u8_t );
pixb += i_stride;

}

200000004
gbbbooogbbboooobob

for( y = 0; y < i_height+2; y++ )

VEC_LOAD( pix, pixvl[yl], i_width, vec_u8_t );

pix += i_stride;

gbbboooobbboooobob

VEC_LOAD( pix, pixvlyl, i_width, vec_u8_t );
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0 75: 0000000 PSNRO (Whale)

Diamond | Hexagon | Square | Square (reuse)
Time(sec) | 42.573 44.466 | 44.090 43.639
psnr(dB) 26.955 27.029 | 26.960 26.963

0 76: 0000000 PSNRO (Ice Hockey)

Diamond | Hexagon | Square | Square (reuse)
Time(sec) | 34.326 35.612 | 35.405 34.480
psnr(dB) 37.201 37.248 | 37.210 37.209
8 oo
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