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1. Introduction

In the 8x8 partitioning mode, an 8x8 block can have one 8x8, two 4x8, 8x4 or four 4x4 vectors. The current H.26L profile@level definition allows the minimum vector block size down to 4x4. Therefore, in the worst case a macroblock can have sixteen 4x4 vectors. Since there is no restriction on the vector spread-out, those vectors can point to anywhere in the reference pictures. For the hardware/software implementation, this is a big challenge especially on the decoder side. Because a decoder has to load in total 48 (3 x 16) reference blocks for the luma and chroma motion compensation.   

One typical example is on DSPs, in which reference pictures are stored in the off-chips memory. DMAs are normally used for loading the reference blocks from off-chip to on-chip memory. Time spent on the DMA transfer has two parts: the cycles used for the DMA setup and issuing DMA request, and the cycles consumed by DMA data transfer itself. Running the DMA transfer in background can normally hide the later part of time, but not the time spent on DMA setup. The DMA setup leads to a significant overhead for a video decoder if there are too many blocks to be transferred for a macroblock. Also, the number of DMA channels on a chip is limited. This is exactly the problem with having the “unrestricted” 4x8, 8x4, 4x4 vectors in the 8x8 partitioning mode, which could require in total 48 DMA setups in the worst cases, and maximum 48 DMA channels to enable a full background DMA reference block transfer. Since 48 DMA channels are not available, a full background DMA transfer is then impossible. Consequently, the overhead spent on DAM setup and data transfer can greatly decrease the decoder performance.

2. Proposed Restriction

In order to limit the number of reference block transfers per macroblock in the motion compensation, we propose to impose the following restriction on the vector spread-out of the 8x8 partitioning mode for the Baseline profile, level 2 and below. 

In the case of multiple vectors in an 8x8 block, The rectangular block of memory which encompasses all memory required to perform motion compensation on all of the vectors within the block must contain no more than 484 bytes. NOTE: The dimensions of the rectangular block of memory are not restricted by this limitation, only the area.
With this restriction, it effectively reduces the maximum number of reference block transfer from 48 to 12 per macroblock in the worst cases, while keeps the worst case memory bandwidth requirement unchanged. 

3. Experimental Results

The proposed restriction was implemented in the JM 2.0. Comparison was made between the JM2.0 with and without the restriction (denoted by JM2.r and JM2.0, respectively). The simulation results are listed in Table 1 in terms of Bjontegaard Delta bitrate savings in % and delta PSNR. The common test conditions from VCEG-N81 were followed.

Table 1: Performance Comparison between JM2.0 with and without proposed restriction

Sequence Name
# of frames
QP
JM2.0

PSNR
JM2.0

Bitrate
JM2.r

PSNR
JM2.r

Bitrate
% change in Bitrate
#

change in PSNR

container_qcif
100
16
 35.93
 24.14
 35.93
 24.03
0.051%
-0.002[dB]



20
 33.27
 12.88
 33.27
 12.88





24
 30.54
  7.08
 30.54
  7.10





28
 27.82
  3.98
 27.82
  3.98



Foreman_qcif
100
16
 35.90
 77.66
 35.90
 77.66
0.542%
-0.026[dB]



20
 33.37
 46.07
 33.34
 45.94





24
 31.00
 27.99
 30.95
 27.98





28
 28.63
 17.70
 28.62
 17.75



mobile_cif
300
16
 33.88
1752.97
 33.88
1753.47
-0.099%
0.004[dB]



20
 30.56
877.63
 30.56
876.93





24
 27.48
414.04
 27.49
414.03





28
 24.68
229.18
 24.68
229.35



news_qcif
100
16
 36.70
 45.82
 36.68
 45.79
-0.234%
0.014[dB]



20
 33.75
 27.69
 33.73
 27.56





24
 30.70
 16.29
 30.74
 16.31





28
 28.10
  9.54
 28.09
  9.52



paris_cif
150
16
 35.40
327.96
 35.40
328.51
0.508%
-0.025[dB]



20
 32.44
190.70
 32.42
191.23





24
 29.54
105.03
 29.52
105.18





28
 26.76
 57.63
 26.75
 57.59



Silent_qcif
150
16
 35.76
 57.90
 35.75
 58.20
-0.623%
0.028[dB]



20
 32.93
 34.56
 32.97
 34.63





24
 30.39
 19.35
 30.42
 19.29





28
 27.85
 10.65
 27.86
 10.59



Tempete_cif
260
16
 34.83
1268.51
 34.83
1268.83
0.024%
-0.001[dB]



20
 31.74
615.75
 31.74
615.38





24
 28.93
298.86
 28.93
299.57





28
 26.32
162.45
 26.33
162.38



Average 
0.006%
-0.000[dB]

The simulation results reveal that there is hardly any impact on the coding efficiency as expected.
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