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ABSTRACT

In this paper, a new motion compensation scheme to reduce external memory access frequency which is one
of the major bottlenecks for real-time decoding is proposed. Most H.264/AVC decoders store reference pictures
in external memories due to the large size and reference blocks are read into the decoder core as needed during
decoding. If the reference data access is done for each reference block in decoding sequence, the memory
bandwidth can be unacceptable for real-time decoding. This paper presents a memory access scheme for motion
compensation to read as many reference data as possible with reduced memory access frequency by analyzing
reference data access pattern for each macroblock. Experimental results show that the proposed motion

compensation scheme leads to approximately 30% improvement in memory bandwidth requirement.
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insert mvs for all 4x4 sub-partitions into mv_queue:

while(mv_queue not empty){
col_adrs = min{mvxs in mv_queue};

for (i=0 to 15) {
if (col_adrs <= mvx[i] && mvx[i]+8 <= col_adrs) {
mv_in_window[i] = 1; remove mv[i] from mv_queue;
for (j=0 to 8) insert mvyl[i]l+j into row_adrs_queue;
}
i

for each row_adrs in row_adrs_queue {
reg[31:0]

= burst8 data from sdram[row_adrs][col_adrs]

for (i=0 to 8) {
if (mvy[0]<=row_adrs <= mvy[0]+8 & mv_in_window[0]=1)
sramO0[row_adrs—mvy[0]1[il=reg[(mvx[0]-col_adrs)+il;
if (mvy[1]<=row_adrs <= mvy[1]+8 & mv_in_window[1]=1)
sram1 [row_adrs—mvy[1]][i]l=reg[(mvx[1]-col_adrs)+il;
if (mvy[15]<=row_adrs<=mvy[15]+8 &
mv_in_window[15]=1)
sram15[row_adrs—mvy[15]][i]=reg[(mvx[15]-col_adrs)+i];
}
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Sequence Partition(%)

name 16x16 | 16x8 | 8x16 8x8 8x4 4x8 4x4

10 | 4449 9.97 6.93| 19.05 8.11 7.48 3.47

Flower 25 | 5729 | 10.06 579 | 1425 5.56 493 2.09

40 | 6257 945| 585| 1092| 532| 399 1.87

10 | 2357 | 10.07 | 10.75| 25.02 | 13.70 | 11.32 5.53

Foreman | 25 | 39.00 | 12.32| 12.17| 18.36 8.33 6.77 3.02

40 | 6885 11.31| 11.72 5.11 1.65 1.08 0.26

10 | 3723 | 10.19 8.72 | 22.05 9.55 9.34 291

Mobile 25 | 39.68 | 10.82 9.10 | 20.58 8.23 8.71 2.85

40 | 4692 | 11.72| 10.71| 16.60 | 5.53 6.93 1.58

10 | 4331 5.47 5.80| 21.00 9.53 9.45 5.41

Paris 25 | 66.63 5.53 586 | 11.52 425 4.84 2.35

40 | 74.62 5.14 5.03 8.30 2.64 295 1.31
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