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Abstract

This document summarizes the AHG activities between the 3rd JCT-VC meeting in Guangzhou, CN (7-15 October, 2010) and the current 4th Meeting: Daegu, KR, 20-28 January, 2011.
1 Mandate
	AHG Title and Email Reflector
	Chairs
	Mtg

	Reference pictures memory compression

(jct-vc@lists.rwth-aachen.de)

1. Study motion compensation memory access bandwidth of HM design

2. Study coding efficiency loss caused by fixed rounding of extended bit depth values for reference picture storage.

3. Study the visual quality impact of reference picture memory compression

4. Study use cases for memory compression techniques

5. Study the appropriate scope of standardization for memory compression

6. Report on conclusions reached
	K. Chono (chair),
T. Chujoh, C. S. Lim, A. Tabatabai, M. Zhou (vice chairs)


	N


2 Activities
Related to Mandate 1:

TI and NEC improved the run-time memory access module used in TE2 and integrated the improved version into TMuC0.9 branch:
https://hevc.hhi.fraunhofer.de/svn/svn_TMuCSoftware/branches/0.9-ahg-memory/
Motion compensation memory access bandwidths of TMuC0.9 Anchor streams on the BBC ftp site were measured and uploaded to the SVN site.

There was a finding that for low delay results, average of the memory access bandwidths is increased by about 25% compared to that of TMuC0.7 Anchor streams. One of the major reasons is that TMuC0.9 Anchor streams contains more skip and direct modes associated with bi-prediction than TMuC0.7 due to the introduction of “SAMSUNG_MRG_SKIP_DIRECT.” 
Related to Mandate 2:
JCTVC-D045 and JCTVC-D152 independently investigated anomalous coding efficiency loss caused by fixed rounding of extended bit depth values, and it had been found that Sum of Squared Errors (SSE) computation of the current TMuC software is unconscious with quantization error associated with the fixed rounding of extended bit depth values. Contributions, JCTVC-D156 and JCTVC-D281 are their cross-verification reports.
JCTVC-D023 analyzed the problem and proposes improved memory compression schemes based on Toshiba’s Dynamic Range Adaptive Scaling.

JCTVC-D025 investigates IBDI performance when reference frame is stored in 8-bit
Related to Mandate 3:
In JCTVC-D086 Panasonic and NEC jointly studied visual quality impact of decoder-side reference picture memory compressions in order to allow decoders to use their own memory compression schemes with minimum visual quality degradation, and it demonstrates benefits of using constrained intra prediction in reducing visual artifacts.

Related to Mandate 4:
There was no discussion among reflector. There is no contribution document.
Related to Mandate 5:
JCTVC-D152 suggests that the definition of distortion associated with lossy processing is the appropriate scope of standardization for memory compression since the parts of loss less coding and bit stream format on frame memory do not cause encoder-decoder mismatch. It also presents a memory compression scheme based on the concept.
Misc
JCTVC-D023, JCTVC-D035, JCTVC-D152, and JCTVC-D280 present new results of memory compression in TMuC0.9. Table 1 and Table 2 below show the summaries of their results for high efficiency and low complexity configurations, respectively.
Table1: Summary of high efficiency results (All 12-bit to 8-bit compression)

[image: image1.emf]HE RA HE LD HE RA HE LD HE RA HE LD HE RA HE LD

Class A 0.16 0.26 0.25 0.24

Class B 0.20 0.90 0.26 0.44 0.39 0.86 0.29 0.56

Class C 0.26 0.97 0.28 0.45 0.28 0.53 0.40 0.65

Class D 0.22 0.63 0.28 0.4 0.23 0.36 0.43 0.53

Class E 4.78 2.04 3.33 3.23

All 0.22 1.58 0.27 0.73 0.30 1.12 0.35 1.08

Enc Time[%] 101% 101% N/A N/A 101% 101% 100% 100%

Dec Time[%] 203% 190% N/A N/A 108% 108% 202% 193%
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Table2: Summary of low complexity results (TI: 8-bit to 4-bit compression, NEC: 8bit-6bit compression)


[image: image2.emf]LC RA LC LD LC RA LC LD

Class A 0.02 2.51

Class B 0.34 0.27 3.19 4.21

Class C 2.73 3.98 4.07 5.20

Class D 5.57 8.50 4.48 4.62

Class E 0.00 9.93

All 2.33 3.21 3.68 5.63

Enc Time[%] 100% 103% 101% 101%

Dec Time[%] 189% 185% 321% 308%
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3 List of related input documents 

JCTVC-D023
Testing results of TI reference frame compression algorithm using TMuC-0.9
JCTVC-D025
Evaluation results of IBDI
JCTVC-D035
Unified scaling with adaptive offset for reference frame compression with IBDI

JCTVC-D045
Rounding-error conscious memory compression method for IBDI

JCTVC-D086
Constrained intra prediction for reducing visual artifacts caused by lossy decoder-side memory compression

JCTVC-D152
Adaptive scaling for bit depth compression on IBDI

JCTVC-D280
Performance report of DPCM-based memory compression on TMuC 0.9

JCTVC-D156
Verification of NEC's rounding-error conscious memory compression method for IBDI (JCTVC-D045)
JCTVC-D281
Cross-verification of Toshiba’s proposal on reference frame memory compression for IBDI
JCTVC-D157
Verification of TI's evaluation results of IBDI (JCTVC-D025)
4 Recommendations 

The recommendations of the AHG are to:
· Adopt the run-time memory access modules to HM software as an macro to be turn on or off by compilation
· Study the benefit of error resilience tools such as constrained intra prediction, etc. in reducing visual artifacts with different decoder-side memory compression schemes
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