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Abstract

The following summarizes the In-loop filtering Ad hoc activities between the 1st JCT-VC meeting in Dresden, Germany (15 to 23 April, 2010) and the current 2nd JCT-VC meeting in Geneva, Switzerland (21 to 28 July, 2010).
1 Mandate
	AHG Title and Email Reflector
	Chairs
	Mtg

	In-loop filtering

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

· To study enhancement schemes of in-loop filtering, including de-blocking/de-banding/de-noising filters, adaptive Wiener-based filters including variants with various inputs, combination of in-loop filters and noise aware loop filters

· To discuss the relationship and the evaluation procedure among the schemes studied in mandate 1
	T. Yamakage
(tomoo.yamakage@toshiba.co.jp)
[chair]

Y.J. Chiu, M. Narroschke, X. Wang
[vice chairs]
	N


2 Status

Approximately 50 members from 24 parties/companies (listed in Annex D) participate in the In-loop filtering AHG.  A few emails were exchanged over the reflector.  In addition, the anchor condition including the bug fixes of the anchor software (JM11.0KTA2.6r1) was discussed among members.  The results were summarized by the chair and posted to the reflector.
Related to Mandate 1:

As the first step, the anchor software and test condition were agreed.  Since one of the goals of this AHG is to create TEs/CEs toward the inclusion of in-loop filtering technique into TM, it would be nice to align the tools with TMuC as much as possible by using a commonly known platform.  JM11.0KTA2.6r1 should be used as the anchor software with several modification including bug fixes, since JM11.0KTA2.7 includes MP-CABAC that makes source code complicated.  The modification points, the anchor condition and test sequences are described in Annexes A, B and C, respectively.  A password-protected ftp server has been set up to share examples of configuration files and the source codes with the necessary bug fixes.  The information to access the server was shared among the In-loop filtering AHG members.

No activity was observed on the reflector to study a specific scheme.  However, there are nine input contributions to this meeting, which will be listed in section 3.
Related to Mandate 2:

Relationship of proposed in-loop filtering schemes in CfP responses were identified to three categories as follows (also see Figure 1):

(a) Deblocking/debanding/denoising that are based on a pre-determined filtering

(b) Wiener-based filters with the variants of partitioning, filter selection method (on/off or multiple filters), filter shape and input signal to the filters

(c) Non-filtering schemes such as extreme correction, band correction and codeword restriction that are based on the property of input signal
When performing TE/CE, this categorization would be a potential starting point for comparison of proposed schemes.

Figure 1  Relationship of proposed in-loop filtering schemes
In addition, during the analysis of Wiener-based filters, the following points are further categorized:

1. Input signal to Wiener-based filters for output (reconstructed, prediction, and/or residual signals)

2. Filter shape (number of taps, separable/non-separable/diamond shape)

3. Filter offset (no offset, include offset)

4. Number of filter sets (1(on/off), multiple)

5. Slice type to be applied

6. Quadtree signaling control (Explicit or implicit signaling)

7. Control of applying filter (block-based, pixel based)

8. Filter coefficients prediction (spatial, temporal, adaptive spatial/temporal)

9. Encoding technique (this may not be a part of the specification, however, it would be necessary to consider the encoding technique when conducting TE/CE)

Future Plan
There was no conclusion at this time how above categories are tested (by alone or in conjunction with others).  However, one suggestion is not dividing the categories in detail.  E.g. Categorizing into two parts such as signal processing part and signaling related information part.  It is suggested that the categorization and priority of the testing should be discussed during the Geneva meeting.

Furthermore, it is anticipated to use the TMuC software and a common test condition as the anchor for this ad-hoc group when they are defined.
3 List of related input documents 

The following contributions have been registered for this meeting.  The overview of the contributions can be clustered in the following table (underlined portions are proposed):
JCTVC-B045 [T. Chujoh, T. Watanabe, T. Yamakage (Toshiba)] Adaptive spatial-temporal prediction of filter coefficients for in-loop filter

JCTVC-B056 [K. Chono, K. Senzaki, H. Aoki, J. Tajime, Y. senda (NEC)] Performance report of modified conditional joint deblocking-debanding filter

JCTVC-B064 [T. Ikai, T. Yamamoto, Y. Kitaura (Sharp)] A parallel adaptive loop filter
JCTVC-B065 [T. Murakami, K. Sugimoto, S. Sekiguchi, S. Yamagishi, Y. Kato, K. Asai (Mitsubishi)] Consideration on guideline of complexity/performance balance for HEVC test model definition
JCTVC-B075 [J. Yang, K. Won, H. Yang, B. Jeon (SKKU), J. Lim, J. Song (SKT)] In-loop deblocking filtering for intra blocks
JCTVC-B077 [Y.-W. Huang, C.-M. Fu, C.-Y. Chen, C.-Y. Tsai, Y. Gao, J. An, K. Zhang, S. Lei (MediaTek)] In-loop adaptive restoration
JCTVC-B090 [M. Budagavi, M. U. Demircin (TI)] ALF memory compression and IBDI/ALF coding efficiency test results on TMuC-0.1
JCTVC-B095 [I. S. Chong, W.-J. Chien, N. Malayath, M. Karczewicz (Qualcomm)] Encoder complexity analysis and performance report on adaptive loop filter
JCTVC-B110 [C. Auyeung, A. Tabatabai (Sony)] Separable adaptive loop filter

JCTVC-B113 [A. Segall, Y.Su (Sharp Labs)] Codeword restrictions for improved coding efficiency
Annex A
Modification points of JM11.0KTA2.6r1
The following modification is required to JM11.0KTA2.6r1:
(A) In order to reduce simulation time, macroblock QP control should be disabled in RDQP. Specifically, the following two portions are modified:
lencod\src\slice.c(574):
static int deltaQPTabSizeB = 5; 

lencod\src\slice.c(575):
static int deltaQPTabSizeP = 5; 

to 

lencod\src\slice.c(574):
static int deltaQPTabSizeB = 1; 

lencod\src\slice.c(575):
static int deltaQPTabSizeP = 1;

(B) In order to fix the compatibility issue between QALF and SIFO, the following modification is required:

(i) Replace the following in "ldecod/inc/global.h", line 874

#ifdef ADAPTIVE_LOOP_FILTER

  int  current_alfb_nr;

  int  alf_block_size;

  int  WidthInAlfBlks;

  int  HeightInAlfBlks;

  int  num_alf_block;

  AlfBlock *alf_blk_data;

#endif

with

#ifdef ADAPTIVE_LOOP_FILTER

  int  current_alfb_nr;

  int  alf_block_size;

  int  WidthInAlfBlks;

  int  HeightInAlfBlks;

  int  num_alf_block;

  int  max_num_alf_block;  // additional variable

  AlfBlock *alf_blk_data;

#endif

(ii) Replace the following in "ldecod/src/adaptive_loop_filter.c", line 294

  for(idx=0; idx<8; idx++)

  {

    num_of_block = CalcNumOfAlfBlocks((1<<idx), alf_width, alf_height);

    if( num_of_block<MAX_NUM_BLOCK ) break;

  }

  min_blk_size = 1<<idx;

  img->num_alf_block = CalcNumOfAlfBlocks(min_blk_size, alf_width, alf_height);

with

  for(idx=0; idx<8; idx++)

  {

    num_of_block = CalcNumOfAlfBlocks((1<<idx), alf_width, alf_height);

    if( num_of_block<MAX_NUM_BLOCK ) break;

  }

  min_blk_size = 1<<idx;

  img->num_alf_block = CalcNumOfAlfBlocks(min_blk_size, alf_width, alf_height);

  img->max_num_alf_block = img->num_alf_block; // additional line

(iii) Replace the following in "ldecod/src/mbuffer.c", line 456

#ifdef ADAPTIVE_LOOP_FILTER

  get_mem1Dint(&(s->alf.coeff), MAX_NUM_COEF);

  get_mem1Dint(&(s->alf.coeff_chroma), MAX_NUM_COEF_C);

  if(((s->alf_blk_data) = (AlfBlock *) calloc(img->num_alf_block, sizeof(AlfBlock))) == NULL)  

    no_mem_exit("alloc_storable_picture: s->alf_blk_data");

#endif

with

#ifdef ADAPTIVE_LOOP_FILTER

  get_mem1Dint(&(s->alf.coeff), MAX_NUM_COEF);

  get_mem1Dint(&(s->alf.coeff_chroma), MAX_NUM_COEF_C);

  if(((s->alf_blk_data) = (AlfBlock *) calloc(img->max_num_alf_block, sizeof(AlfBlock))) == NULL) // fixed line

    no_mem_exit("alloc_storable_picture: s->alf_blk_data");

#endif

(C) In order to fix the issue of ExtMB, the following modification is required in lencod/src/cabac.c and ldecod/src/cabac.c:

#ifdef MB32X32

static const int type2ctx_bcbp[] = { 0,  1,  2,  2,  3,  4,  5,  6,  5,  5, 0, 1, 2, 3}; // 7

#else

static const int type2ctx_bcbp[] = { 0,  1,  2,  2,  3,  4,  5,  6,  5,  5}; // 7

#endif

Annex B
Anchor Condition
Anchor condition is as follows:

Cfg files from VCEG-AJ10r1 common conditions are used as the basis.

•CS1 will use Hierarchical-B frames with “GOP length 8”.
(i.e. FrameSkip = 7)
•CS2 will use IPPP coding.
(i.e. FrameSkip = 0)
In addition, some tools should be added to the anchor condition as follows:

MVCompetition           
= 1  # Enabled with default parameters

UseIntraMDDT            
= 1  # Use MDDT for intra blocks

UseHPFilter             
= 4  # Use HPF_SIFO_FPO

# Although “UseHPFilter = 4” is not explicitly specified in encoder.cfg,

# it will work as Swithed Interpolation Filter with Offset with fast encoding mode.

UseAdaptiveLoopFilter   
= 1  # Use adaptive loop filtering

UseExtMB                
= 2  # Use extended block size (64x64)

AdaptiveRounding         = 0    # Enable Adaptive Rounding based on JVT-N011 (0: disable, 1: enable)

Furthermore, IBDI should be included since TMuC uses IBDI, while additional tests with IBDI-off are encouraged.

InputBitDepth          
= 8  # InputBitDepth for IBDI

BitDepthLuma          
= 12 # Bit Depth for Luminance

BitDepthChroma        
= 12 # Bit Depth for Chrominance

QP values are QPI=26, 30, 34, 38 and QPP=QPI+1 (and QPB=QPI+3 with the following setting for B slice):

HierarchyLevelQPEnable   
=  1  # Adjust QP based on Pyramid Level (in increments of 1).

Regarding the motion search range, the search range of 128 is suggested in order to cover Class A cases.

SearchRange                     = 128 # Max search range

BiPredMESearchRange             = 128 # Bipredictive ME Search range (8 default). Note that range is halved for every extra refinement.
Since the document of VCEG-AJ10r1 and the attached config files have inconsistency about BiPredMESubPel, the document should take precedence over the config files as follows:

BiPredMESubPel         = 2   # Bipredictive ME Subpixel Consideration (0: disabled, 1: single level, 2: dual level)
Annex C
Test Sequences
Test sequences are those used in the CfP, but the number of frames is reduced to about 2 seconds (see the following table) in order to reduce the simulation time.  Only for Kimono, the following setting is used so that the scene containing sky is included to verify the subjective picture quality improvement by debanding filter:

StartFrame
= 116
# Start frame for encoding. (0-N)
Test sequences and coding frame numbers

	Class
	Sequence
	StartFrame
	FramesToBeEncoded
	IntraPeriod for CS1

	
	
	
	CS1
	CS2
	

	A
	Traffic
	0
	9
	N/A
	4

	
	People on Street
	0
	9
	N/A
	4

	B1
	Kimono
	116
	7
	49
	3

	
	ParkScene
	0
	7
	49
	3

	B2
	Cactus
	0
	13
	97
	6

	
	BasketballDrive
	0
	13
	97
	6

	
	BQTerrace
	0
	17
	129
	8

	C
	BasketballDrill
	0
	13
	97
	6

	
	BQMall
	0
	17
	129
	8

	
	PartyScene
	0
	13
	97
	6

	
	RaceHorses
	0
	9
	65
	4

	D
	BasketballPass
	0
	13
	97
	6

	
	BQSquare
	0
	17
	129
	8

	
	BlowingBubbles
	0
	13
	97
	6

	
	RaceHorses
	0
	9
	65
	4

	E
	Vidyo1
	0
	N/A
	129
	N/A

	
	Vidyo3
	0
	N/A
	129
	N/A

	
	Vidyo4
	0
	N/A
	129
	N/A
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