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Introduction

In this document results of the Core Experiments on Adaptive Block Transforms (ABT) are given. Topics evaluated here are

· Design of VLCs for the ABT coefficients

· Modified SATD criterion for ABT

· Design of a deblocking filter 

· Comparison to TML-5.9

Simulation Conditions 

Two different implementations of ABT were used. 

· ABTentr: Entropy based measurements used an implementation into the TML-4 software. For objective comparisons all optimization tools were switched off and no deblocking filter was applied. In all tests (including the ‘TML case’ with 4x4 transforms) the frequency of the transform coefficients, the CBP, and the MB mode code words were counted and the estimated rate was calculated using the 1st order entropy. 

· ABT-5.9: For comparison of ABT with the current TML-5.9 coder, ABT was integrated into TML-5.9. A description is given in [VCEG-M62]. The ABT coefficients were encoded using the VLCs presented in [VCEG-L11]. 

Results are given for the test sequences defined in the Recommended Simulations Conditions [VCEG-L38]. 

VLC design

The performance of 2D code words using (level,run) and 3D code words using (level,run,last) was evaluated for all MB modes. The comparison is based on entropy measurements in ABTentr. For all sequences the best performance was obtained using 3D code words for MB modes 1-4 and 2D code words for MB modes 5-7. Some coding results and the corresponding RD plots are given below. The rate using 2D code words for all MB modes  (Rate 2D) is compared to the minimum achievable rate using 3D code words for modes 1-4 and 2D code words for modes 5-7 (opt.Rate).

FOREMAN QCIF 10Hz

  PSNRY    opt.Rate    Rate 2D   gain%

  38.53   127471.10  127997.70   0.41

  36.48    89874.20   90425.20   0.61

  34.46    63531.60   64065.80   0.83

  32.53    45616.30   46105.00   1.06

  30.76    33573.60   33969.30   1.16

  28.98    25004.60   25343.10   1.34

CONTAINER QCIF 10Hz

  38.79    55452.60   55953.40   0.90   

  36.76    34375.40   34788.70   1.19   

  34.67    22015.20   22396.30   1.70   

  32.72    14605.60   14874.10   1.81   

  30.93    10703.40   10870.00   1.53   
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  29.02     7984.10    8117.60   1.64   

MOBILE CIF 30Hz

  PSNRY    opt.Rate    Rate 2D   gain%

  38.53   127471.10  127997.70   0.41 

  36.48    89874.20   90425.20   0.61 

  34.46    63531.60   64065.80   0.83 

  32.53    45616.30   46105.00   1.06 

  30.76    33573.60   33969.30   1.16 

  28.98    25004.60   25343.10   1.34 
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Motion Estimation with ABT

In an analysis of the error criterion used for motion estimation, the SATD was evaluated using the Hadamard transform with restriced block sizes (e.g. only 4x4 blocks, or blocks of sizes 4x4, 4x8, 8x4, 8x8). Simulation results using ABTentr are stated in the accompanying Excel document (VCEG-M63.xls). It turns out that the SATD using the ABT block sizes (SATDabt) performs best at high rates. At low rates, the restricted SATD with block sizes up to 8x8 (SATDres) gives the best performance.

Comparison to TML-5.9

Simulation results are given for the ABT implementation into TML-5.9 with and without deblocking filter. The ABT coder used SATDres instead of SATDabt for quantizers QP > 18. The RD results are stated in VCEG-M63.xls. Subjective comparisons will be provided during the meeting.

Discussion

The RD results show that the ABT coder performs close to the TML in terms of rate and distortion. These results are obtained without RD optimization of the ABT coder. The subjective quality is improved by ABT. Due to the varying size of the transforms, the sequences reveal fewer blocking artifacts and preserve more detail. Subjective results will be demonstrated at the meeting. 

It is shown that 3D code words improve the coding efficiency for the coefficients of blocks of sizes 8x8 and larger. Since these 3D code words include the ‘last’ information,  a separate EOB symbol is redundant. This property is advantageous for the design of a final VLC. 

For motion estimation, the restriced SATD improves the performance of the ABT coder at low rates.
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