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Conformance bitstream generation guideline
This document summarizes the guideline to prepare conformance bitstreams for HEVC

1 Procedure
1.1 Communication

TBD. The reflector for bitstream exchange should be set up.

1.2 ftp site
The ftp site at ITU-T is used to exchange bitstreams. The ftp site for downloading bitstreams is,

ftp://ftp3.itu.ch/jctvc-site/bitstream_exchange/
The spreadsheet to summarize the status of bitstream exchange, conformance bitstream generation is available at this directory. It includes the list of bitstreams, codec features and settings, and status of verification.

The ftp site for uploading bitstream file is as follows.

ftp://ftp3.itu.ch/jctvc-site/dropbox/
(user id: avguest)

Once a bitstream is uploaded to the dropbox, send an email to teruhikos@jp.sony.com or wwan@broadcom.com. Then it will be moved to the downloading area of the ftp site.

1.3 Bitstream files

Volunteers should upload the bitstream, short description, trace file, decoded image, md5 checksum in a zip archive. All files inside the zip archive should have the same base name. Only the extension is changed in the following way:

.bit - bitstream

.txt - description

.trc - tace file
.md5 - MD5 sum of the complete decoded file

.yuv - decoded image

Note: Trace file is useful for debugging and it is recommend to include short trace file. Full trace is optional. Decoded image and MD5 checksum are optional. But one of the decoded YUV file, md5 checksum file, or hash SEI in bitstream must be provided.

The following naming convention should be used.

FeatureCode_BistreamID_Source_VersionLetter
(FeatureCode is summarized in Sec. 2)
For example, if you archive is named "feature_a_companyA_1.zip", the files would be named

feature_a_companyA_1.bit

feature_a_companyA_1.txt

feature_a_companyA_1.trc

feature_a_companyA_1.md5

feature_a_companyA_1.yuv
1.4 Acceptance of bitstreams

The uploaded bitstreams should be verified at least two organizations. The following aspects should be verified.
Confirm if bitstream is decoded with perfect match

Confirm if all intended features are included in the bitstream

1.5 Excel sheet

The features of bitstreams and its verification status will be summarized in Excel spreadsheet. This is available at the “bitstream exchange” directory at the ftp site.

1.6 Conformance bitstream specification text

The text for each bitstream specification text for conformance spec must be provided by the volunteer. The latest version of the conformance specification is available at the “bitstream exchange” directory at the ftp site. The example of the text for AVC is as follows. Similar description for each bitstream should be provided.

“
1.6.1.1 6.6.20.1
Test bitstream #FREH-1

Specification:  All slices are coded as I, P or B slices. Each picture contains only one slice. entropy_coding_mode_flag is equal to 0, specifying the CAVLC parsing process. pic_order_cnt_type is equal to 0. Spatial direct prediction is used for direct prediction. direct_8x8_inference_flag is equal to 0. Frame only coding is used. Transform mode is set to 8x8 block size only. Q-matrix is used in Sequence Parameter Set and Picture Parameter Set. All NAL units are encapsulated into the byte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage:  Tests loading of q-matrix in Sequence Parameter Set and Picture Parameter Set. Tests 8x8 block size transform mode. Tests decoding of level prefix more than 16 bits in CAVLC entropy coding. Tests deblocking for 8x8 transform.
Purpose:  Check that decoder can properly decode slices of coded frames with 8x8 block size transform for CAVLC and check that Q-matrix rules are implemented correctly for frame only coding. Check that the decoder is able to decode level correctly.
“
1.7 Test sequences

To generate bitstreams, only the test sequences allowed for this purpose must be used.

(Note: need to check if all CTC test sequences are OK to use for this purpose)
1.8 Time line

The schedule to prepare conformance bitstreams is as follows.
· Design conformance bitstream features for each categories

· And provide bitstream specification text for conformance specification by the end of Dec. 2012
· Finish the first bitstream exchange based on HM9.1 syntax by Geneva meeting

· Then identify problems

· Revise the bitstreams based on the final standard after Jan. 2013.

· The revised bitstreams should be ready by the 13rd JCT-VC meeting (April, 2013)

2 Conformance bitstreams
	
	Categories
	Sub categories
	Feature Code
	Bitstream features
	Volunteers

	
	Intra coding
	Intra prediction
	IPRED
	Functional stage: Decoding of intra PU.

Purpose: Check that the decoder can properly decode all values of intraPredMode for different Luma and Chroma transform block sizes.
	C.S. Lim, F. Bossen, J. Lainema,  K. Sugimoto

	
	
	Constraint intra prediction
	CIPRED
	Functional stage: Decoding of intra PU in non-intra slice when constrained_intra_pred_flag is set to one
Purpose: Check that the decoder can properly perform reference sample substitution process.
	C.S. Lim, K. Chono

	
	Inter frame coding
	AMVP
	AMVP
	Check whether motion vector prediction candidate generation and signalling perform correctly. 
Check the process when neighboring PUs have various partition mode, prediction mode, reference index, inter_pred_idc, etc..
Related syntax element: mvp_l0_flag, mvp_l1_flag
	C. Kim, M. Zhou, Y. -W. Huang

	
	
	MVs
	MV
	maximum number of motion vectors permitted per CTU
	

	
	
	
	MV
	vectors reference padded picture edges.
	M. Coban

	
	
	
	MV
	clipping of motion vector range in MVP/Merge candidates
	M. Coban

	
	
	
	MV
	motion vectors are random, maximum page DRAM misses / minimize cache hits
  (according to memory bandwidth model... e.g.  JCTVC-H007)
	

	
	
	Merge
	MERGE
	Merge candidate list index signaling:

Check that merge candidate list can deal with every merge index (0..4)
	B.Bross

	
	
	
	MERGE
	Parallel merge: test all the possible combinations of log2_parallel_merge_level_minus2 and CTB sizes.
	M. Zhou, Y. -W. Huang

	
	
	
	MERGE
	number of maximum merge candidates signalling: test all the values of five_minus_max_merge_cand, i.e. 0, 1, 2, 3, 4 for CTB size of 64x64
	M. Zhou,

	
	
	WP
	WP
	weighted_pred_flag and/or weighted_bipred_flag are equal to 1. 
	T. Chujoh

	
	
	
	WP
	various weighted prediction parameter combinations 
	T. Chujoh

	
	
	mvd_l1_zero_flag
	MVD
	Test mvd_l1_zero_flag
	F. Bossen

	
	
	temporal_mvp
	TMVP
	Test slice_temporal_mvp_enable_flag
	Microsoft

	
	
	Collocated ref idx
	RIDX
	Test collocated_ref_idx  (single slice or multiple slice/picture  with different reference lists.)
	

	
	HL syntax
	slices, PSs
	PS
	bitstreams with stuffed extensions (vps_extension_data_flag=1, sps_extension_data_flag=1, pps_extension_flag=1, ..)
	W. Jang, Qualcomm

	
	
	dependent slice
	DSLICE
	Check:

- dependent slices

- WPP with dependent slices

- tiles with dependent slices
	B. Bross

	
	
	POC
	POC
	POC increments > 1
	Qualcomm

	
	
	RPS
	RPS
	
	M. Coban

	
	
	
	RPS
	
	F. Bossen

	
	
	
	RPS
	Slice header RPS with short-term pictures
	R. Sjöberg

	
	
	
	RPS
	Slice header RPS with short-term and long-term pictures
	R. Sjöberg

	
	
	
	RPS
	PPS RPS with short-term pictures
	R. Sjöberg

	
	
	
	RPS
	PPS RPS with short-term pictures and inter-RPS prediction
	R. Sjöberg

	
	
	
	RPS
	Mix of PPS and slice header RPS with short-term pictures
	R. Sjöberg

	
	
	
	RPS
	Mix of PPS and slice header RPS with short-and long-term pictures
	R. Sjöberg

	
	
	RPL
	RPL
	
	M.Coban

	
	
	RAP
	RAP
	all 6 (currently identified) RAP types
	F. Bossen

	
	
	HRD
	HRD
	maximum number of pictures in DPB
	TBD

	
	
	
	HRD
	bitstream with largest possible CPB delay (maximum number of coded bits per picture but within MinCR)
	TBD

	
	
	
	HRD
	bumping DPB
	TBD

	
	
	
	HRD
	Low delay, Sub picture
	K. Kazui

	
	Transform
	RQT
	RQT
	Check all depths of inter  & intra transform tree:

QuadtreeTUMaxDepthInter       : 0..4
QuadtreeTUMaxDepthIntra       : 0..4
	B. Bross

	
	Quantization
	dQP
	DQP
	all depths of CU and diff_cu_qp_delta_depth
	W. Wan, T. Suzuki

	
	
	Scaling list
	SLIST
	non-default scaling lists
	T. Suzuki, M. Zhou

	
	Other coding tools
	AMP
	AMP
	Check all asymetric partition mode enable
	X. Zheng, C. Kim

	
	
	Transform skip
	TSKIP
	
	J. Xu

	
	
	I_PCM
	IPCM
	Functional stage: Parsing of I_PCM size information at SPS and I_PCM flag at CU.
Purpose: Check that the decoder can properly decode pcm_flag for different intra CU sizes.
Related Syntax: log2_min_pcm_luma_coding_block_size_minus3, log2_diff_max_min_pcm_luma_coding_block_size, pcm_flag.
	W. Wan, C.S. Lim, K. Chono

	
	
	
	IPCM
	Functional stage: Parsing and decoding of I_PCM CUs.
Purpose: Check that the decoder can properly decode I_PCM CUs with different PCM bit depth.
Related syntax: pcm_sample_bit_depth_luma_minus1, pcm_sample_bit_depth_chroma_minus1, pcm_flag
	W. Wan, C.S. Lim, K. Chono

	
	
	
	IPCM
	Functional stage: Decoding of I_PCM CUs with loop filter skipping.
Purpose: Check that the decoder can properly decode I_PCM CUs by skipping loop filter.
Related syntax: pcm_loop_filter_disable_flag, pcm_flag.

Note: Combination with cu_transquant_bypass_flag will be tested.
	W. Wan, C.S. Lim, K. Chono

	
	
	Lossless
	LOSSLESS
	transquant_bypass_enable_flag on, cu_transquant_bypass_flag is set to 0 and 1 randomly at CU level

Purpose: Check that the decoder handles lossless coding.
	F. Henry

	
	Parallel processing tools
	Tile
	TILE
	Maximum number of tiles in a random, non-uniform arrangement that changes from picture to picture, with random chosen value for loop_filter_across_tiles_enabled_flag, deblocking_filter_override_flag, slice_disable_deblocking_filter_flag, slice_loop_filter_across_slices_enabled_flag
	A. Fuldseth, M. Zhou

	
	
	
	
	
	

	
	
	WPP
	WPP
	entropy_coding_sync_enabled_flag on. 

Purpose: Check that the decoder handles wavefront parallel processing

	F. Henry

	
	
	WPP and slices
	WPP
	entropy_coding_sync_enabled_flag on, number of slice varies randomly between 2 and maximum number of slices permitted, each non-first slice is either regular or dependent in a random way. 
Purpose: Check that the decoder handles wavefront parallel processing and slices


	F. Henry

	
	
	Tile & WPP
	WPP
	entry point of WPP
	Hendry

	
	Temporal scalability
	
	TSCL
	
	W. Jang

	
	
	
	TSCL
	range of nested temporal_id's
	

	
	Deblocking filter
	
	DBLK
	various cb, cr qp_offsets
	T. Suzuki, R. Sjöberg

	
	
	
	DBLK
	various beta_offset_div2, tc_offset_div2
	T. Suzuki, R. Sjöberg

	
	
	
	DBLK
	trigger all deblocking decisions
	T.Suzuki, R. Sjöberg

	
	
	
	DBLK
	deblocking + tile, etc
	

	
	
	
	
	
	

	
	SAO
	
	SAO
	Check all CTU sizes with max. SAO information rate.
	E. Francois, Y. -W. Huang

	
	
	
	SAO
	Random and extreme SAO offsets values
	E. Francois, Y. -W. Huang

	
	
	
	SAO
	Random SAO merge left/up flag values
	E. Francois, Y. -W. Huang

	
	
	Slice- and component-level control
	SAO
	Pictures divided into x slices / randomly enabling SAO Y and/or SAO UV per slice
	E. Francois

	
	
	Tile- and component-level control
	SAO
	Pictures divided into x tiles / randomly enabling SAO Y and/or SAO UV per tile
	E. Francois

	
	Entropy coding
	
	
	
	

	
	
	Sign data hiding
	SDH
	sign_data_hiding_flag on, transquant_bypass_enable_flag on, cu_transquant_bypass_flag is set to 0 and 1 randomly at CU level
Purpose: Check that the decoder handles sign data hiding with lossless coding.
	H. Henry

	
	
	High through put binalizaion
	HTB
	
	Qualcomm

	
	
	cabac_init_idc
	CAINIT
	
	A. Segall

	
	
	Max number of bins
	MAXBIN
	
	V. Sze

	
	
	
	
	
	

	Corner case bitstream
	
	
	
	Maximum number of slices permitted for Profile & Level combination; Each slice has unique short_term_ref_pic_set(), ref_pic_list_modification() and pred_weight_table() with maximum num_long_term_pics
	C. Fogg

	
	
	
	
	CTU size is 64x64 with no cu splits, and only one coded transform unit in the lower right 4x4 pixel corner of the CTU with delaQp signalled  (as raised by P. Kaspenberg on the JCT reflector 12-Sept-2012)
	C. Fogg

	
	
	
	
	A wide range of values for pic_crop_left_offset, pic_crop_right_offset, pic_crop_top_offset, pic_crop_bottom_offset
	C. Fogg

	
	
	
	
	inferred splits along non-CTU multiple picture borders
	

	
	
	
	
	combinations of transform_skip_enabled_flag, transquant_bypass_enable_flag, cu_transquant_bypass_flag
	

	
	
	
	
	something to test the vast universe that is: POC signalling
	

	
	Video resolution
	
	
	pic_width_in_luma_samples  = pic_height_in_luma_samples = (1 << Log2MinCbSize), with various CTU sizes.
	


Two volunteers for each category are desiable.
Volunteers:
· T. Suzuki (Sony)

· M. Coban (Qualcomm)

· R. Sjöberg (Ericsson)

· C. S. Lim (Panasonic)

· W. Wan (Broadcom)

· M. Zhou (TI)

· C. Fogg (Harmonic)

· S. Lei (Mediatek)

· A. Fuldseth (Cisco)

· K. McCann (Samsung)

· F. Henry (Orange)

· F. Bossen (Docomo Innovations)

· B. Bross (Fraunhofer HHI)

· J. Xu (Microsoft)
· C. Kim (Samsung)
· E. Francois (Canon)
· X. Zheng (Hi-Silicon)
· V. Sze (TI)
· K. Chono (NEC)
· T. Chujoh (Toshiba)
· J. Lainema (Nokia)
· K. Sugimoto (Mitsubishi)
· Y. -W. Huang (MediaTek)
· W. Jang (Vidyo)
· K. Kazui (Fujitsu)
· Hendry (LG)
· A. Segall (Sharp)
3 Plan
3.1 Procedure

· Repository for this activity is necessary (ask Gary to set up ITU site)
· The volunteer upload the followings to the repository

· bitstream

· short description
· yuv file
· trace file (optional: useful for debugging. Recommend to include short trace. full trace is optional)

· Acceptance of bitstream

· Uploaded bitstreams should be verified by two companies ?

· Verify if it can be decoded
· Confirm bitstream feature

· Confirm copy right of test materials. Use only the sequences allowed for this purpose.
3.2 Time line

· When should we start ?
· Start the first exchange based on HM9 (Draft 9 text)
· Then revise the bitstreams based on final standard after Jan. 2013.
3.3 Rule

· Consider to remove the tool from the text if no conformance stream
4 Recommendations
BoG recommends,
· to use the draft in JCTVC-K0111 as a starting point for HEVC conformance
· to review the table of the candidate conformance bitstreams and its volunteers

· to identify more volunteers, more conformance bitstream features

· to set up repository for this activity

· to remove tools from the spec if no conformance bitstreams

Page: 8
Date Saved: 2012-12-07

