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Abstract

The first version of the SHVC Conformance Testing Draft is provided in this document, which contains both guidelines for bitstream generation as well as a preliminary listing of conformance bitstream features. The names of volunteers are provided for most conformance bitstream features, and additional volunteers are requested for the unassigned bitstream features.

The final version of the SHVC conformance testing draft will eventually be incorporated into a revision of the HEVC conformance specification and the Guideline for conformance test bitstream preparation document.
1 Bitstream generation instructions
Volunteers should upload the bitstream and associated files in a zip archive.  Files should be uploaded to the following ftp site.
ftp://ftp3.itu.ch/jctvc-site/dropbox/
Please contact with teruhikos@jp.sony.com or jill@vidyo.com to get the access information to dropbox.
Once a bitstream is uploaded to the dropbox, send an email to teruhikos@jp.sony.com or jill@vidyo.com. 
Then it will be moved to the downloading area of the ftp site:
http://wftp3.itu.int/av-arch/jctvc-site/bitstream_exchange/draft_SHVC_conformance/ 

All files inside the zip archive (name.zip) should have the same base file name, with extensions as described in the list below. Each of the files is further described in the following sections.

· Bitstream file (name.bit)

· Description of the bitstream (name.txt)

· MD5 check sum of decoded YUV file for each layer (name-L#. md5)
· Output picture log for each output layer set (name-OLS#.opl)

The following naming convention should be used for the base name.
name = Feature_BistreamID_Source_Version
Feature is summarized in Section 2.

BitstreamID is a single capital letter, used when more than one bitstream is used for a particular feature.
Source is the name of the company who provided the bitstream.

Version is the version number of the file, in case a bitstream must be replaced because of an identified problem.

For example, if the archive is named "feature_A_company_1.zip", and the bitstream contains two layer sets and three layers, the files included in the zip archive would be named:
feature_A_company_1.bit

feature_A_company_1.txt

feature_A_company_1-OLS0.opl

feature_A_company_1-OLS1.opl

feature_A_company_1-L0.md5

feature_A_company_1-L1.md5

feature_A_company_1-L2.md5

1.1 Bitstream file (name.bit)
Except for the hybrid scalability case, all layers are included within the same bitstream file.

Hybrid scalability case TBD. 

1.2 Description of the bitstream (name.txt)
In a short text file which describes the bitstream, the following information should be provided.
· Bitstream file name

· Explanation of bitstream features
· Number of output layer sets in the bitstream
· Number of layers present in the bitstream
· Profile, tier, and level for each layer in each output layer set in the bitstream

· Picture size of each layer
· Frame rate of each layer (if available)
· SHM version number used to generate the bitstream, if appropriate
Picture size and frame rate is necessary to check HRD conformance of the bitstreams.

If the SHM was used to generate the bitstream, the SHM version number used should be noted.

1.3 MD5 file per layer containing the MD5 check sum of decoded YUV file for each layer (name-L#.md5)

An md5 file should be provided for each layer present in the bitstream, regardless of whether or not the layer is a target output layer of an output layer set. The name of the md5 file should contain the layer number of the layer, as represented by the nuh_layer_id value.

Each md5 file should contain the hash value for the decoder’s output YUV file for that layer (which contains all decoded pictures of the layer, in output order).  The md5 file should contain only the hash value, and should not contain any text remarks, which, if needed, can be provided in the bitstream description file.  
The recommended md5sum tool on UNIX is described at this link, http://en.wikipedia.org/wiki/Md5sum.
1.4 Output picture log file for each output layer set (name-OLS#.opl)

An output picture log file should be provided for each output layer set present in the bitstream. The name of the output picture log file should contain the output layer set number.

The SHM decoder can be configured to create output picture log files for a bitstream, by using a –confMode command line option. This feature is expected to be included in the SHM-8.0 release, and is now available in the SHM-dev branch.  For example, to decode the n-th output layer set of the bitstream bitstream.bit, along with generating the relevant log files, the following command line could be used:
TAppDecoder.exe –b bitstream.bit –confMode 1 –olsidx n

Additionally, the command line option “-confPrefix” could be used to prefix the names of the log files generated. The default name used would be "decodedBitstream", e.g. decodedBitstream-L#.yuv, decodedBitstream-OLS#.opl.

Each output picture log file contains one row for each output picture in the bitstream, in output order. If a picture is not a target output picture for a particular output layer set, or the value of the PicOutputFlag variable for a picture is equal to 0, the information for the picture should not be included in the output picture log file.

The following information is included in a row for each output picture:

· nuh_layer_id
· PicOrderCntVal 

· MD5 checksum for the Y component
· MD5 checksum for the U component
· MD5 checksum for the V component
The first few lines of an example output picture log file for a 2-layer bitstream is shown below.
LayerId      POC    MD5

------------------------

       0        0    MD5:d4a80b3da02ce37a0f9c74b84eebd191,4cccea85a761256502c2a0dd50e243d7,dc72e4796ab321b27a16a7fd316b9ddd

       1        0    MD5:c48fc168d2052062a5370fd3d75ab510,f6b1bb462b32eadb9b70d98dc8caa40f,0cff1459777fb5ddfda6371eb14208a3

       0        1    MD5:a7e7eff85f2773ff19a43e0ddcfa2aa3,2b083d69271697af4a780eb5ae70bd5a,70e1bca8703d5a8dc6a5be8dd5aed5d6

       1        1    MD5:31db80f40e5d56743c8f87ae97954d39,20ddc453e7a9168f5d2cb48e545d9c2c,df53c5e1e6e88188a88a8feb13bcab2a

       0        2    MD5:e2351d657bb1bfaf38bab96ecce6530e,6fc36992be946374bad85f6dba719dbb,10652af9aa60dad51700a5f760201419

       1        2    MD5:221f765c2f80c5c6bfe91628b17e593f,7e89a200590e35391b74aff5073a1b64,69a1b29df26c7c3cfc861ba493cbdb19

       0        3    MD5:f70d9bee7e314afb20581a7ab6d6481b,5808ba66486b1b96caea908353b38033,4c0c25773eed62547b320357adcd8323

       1        3    MD5:6546b65ad49626c0e7380d2f9c71c4f3,fb3e56671740f88125c53af27ebb6ff2,28a943b8f4d0c84693a91f7da2d1f21c

       0        4    MD5:e63fd13ce2708fcf9e3d9f1addd622e2,c60fcf34bd0dd5c449354e2b6faf2940,b0f236ad816d535037cb2fe5ffa6b72a

       1        4    MD5:3b580b825e65d0fb4c4f8fd1812036c6,94eca9606fbc2f0529739475d5ba5a5f,7a37aa0e162b3fc988ef50c5187533cc

       0        5    MD5:6c4e657076424cc390b0e5829157bef4,4e77418d2db800bcfd8ed26f042c6f72,c75cbf596dcbdeb8903d74d2d12e7ba2

       1        5    MD5:b4e28798dfdf50b9012b9f9fa433b91a,632424ddb5f1ce9e80de6f1e58cd0d1f,ae63094bb9abef4f7204b0c51a283ce0

       0        6    MD5:32e9c63a8bcc9fd8d4803d34427609a1,301dfae4b86d17651f4f165c0f361b53,21bbc1d163c8a6c57ae1b07ccb8dfe4f

       1        6    MD5:b27a004c9190c627415a14c582820cbb,e28dac76acb8e91a371eab142664b95e,95c38cb60f3a98efbf855d8846852a57

       0        7    MD5:b59b6f712251fb146de05236f3d62d69,5133f701cd84278c3a5000428ffc06db,7e925a90f137dab5552e4498026d6b6c

       1        7    MD5:e2d75b80f2b4b30b5b534d3cc2e4af4c,24a413e09de9807e8180fdb9db5dc6d7,05c931b9051b8dc58374f2fbe3e0aa71

       0        8    MD5:6abfa89ea2ab076668aae713ca8ad252,1fcf393e5648540e8f2abc7a5056f5c4,f6360d3839e4896266467b281c37f252

       1        8    MD5:b3b01379ba08916ef6b1b35f7d9ad51c,7fa38083093d5a57cfca3680f35c9c93,3c4aa75b2f95d5ae40f24c14f677336f

       0        9    MD5:992cd6d0574bf0026b477ae35062f20e,b820cd9b8874684dfb1b6c7f01b8142e,df535187e3be8eeb22e54ac43718af72

       1        9    MD5:b3b01379ba08916ef6b1b35f7d9ad51c,c5e8f694e90712a783b09a7d4bd4dd1e,9899e7f2a7079f16637ac778be73a930
2 Conformance description
In an SHVC bitstream, conformance is expressed for each output layer set, through the signalling of a profile_tier_level( ) syntax structure associated with each necessary layer in the output layer set.  A decoder that conforms to a list of profile, tier, level, and INBLD capabilities adequate for each necessary layer of the output layer set (as described in subclause F.11.2 Decoder capabilities) must correctly decode all pictures of the necessary layers of the output layer set in order to correctly output all output pictures of target output layers of the output layer set.

To test correct decoding, per layer MD5 sum files are provided with each conformance bitstream, regardless of whether or not a layer is included within an output layer set. However, decoder conformance is only required for layers included within an output layer set, for which an associated profile_tier_level( ) syntax structure is present in the bitstream.  
Correct output of individual pictures from only the target output layers in an output layer set, in the correct output order, is also a requirement of conformance. The output picture log files provided for each output layer set can be used to verify the presence and order of the appropriate output pictures of an output layer set. 
2.1 Conformance bitstream listing

The table below lists the bitstream features, and the bitstream feature name to be used in the base file name. Some bitstream features will be represented using multiple bitstreams.

This section will be updated with bitstream descriptions once they are available. 

	Volunteer Company
	Volunteer Name
	Bitstream Feature Name
	Brief Description

	 
	 
	
	LAYER DEPENDENCIES 

	Nokia
	Antti Hallapuro
	LAYERID
	gaps in layer id

	InterDigital
	Yan Ye
	MVD
	no MV dependency

	Nokia
	Antti Hallapuro
	MVD
	varying sample, MV dependencies

	ETRI
	Hahyun Lee
	MAXTID
	max_tid

	Qualcomm
	Adarsh Ramasubramonian
	INACTIVE
	inactive ref layers

	Vidyo
	Jill Boyce
	REFLAYER
	multiple active ref layers

	Vidyo
	Jill Boyce
	REFLAYER
	per pic inter layer dependency

	Vidyo
	Jill Boyce
	REFLAYER
	various inter layer predictors

	 
	 
	 
	 

	 
	 
	
	VPS SYNTAX 

	HHI
	Robert Skupin
	SPLITFLAG
	splitting_flag

	Qualcomm
	Hendry
	VUI
	non VUI extension

	Qualcomm
	Hendry
	VUI
	VUI present

	 
	 
	 
	 

	 
	 
	
	DPB 

	NEEDED
	NEEDED
	DPB
	sub layer info

	NEEDED
	NEEDED
	DPB
	sub layer dpb info

	 
	 
	 
	 

	 
	 
	
	 RESOLUTIONS

	Samsung
	Elena Alshina
	SRATIOS
	2 spatial layers w/ unusual ratios

	InterDigital
	Yan Ye
	SNR
	2 SNR layers

	InterDigital
	Yan Ye
	SNR
	3 SNR layers

	Vidyo
	Jill Boyce
	REPFMT
	VPS rep formats

	Vidyo
	Jill Boyce
	RESCHANGE
	resolution change in SPS

	Ericsson
	Rickard Sjoberg
	ADAPTRES
	adaptive resolution

	Sony
	Ohji Nakagami 
	SPSREPFMT
	SPS rep format idx

	Vidyo
	Jill Boyce
	CONFCROP
	conformance cropping window in VPS

	 
	 
	 
	 

	 
	 
	
	OFFSETS AND PHASE ADJUSTMENTS 

	Qualcomm
	Adarsh Ramasubramonian
	SCREFOFF
	scaled ref layer offsets

	Sharp
	Tomoyuki Yamamoto
	REFREGOFF
	ref region offsets

	Samsung
	Elena Alshina
	RESPHASE
	resample phase 

	 
	 
	 
	 

	 
	 
	
	OUTPUT LAYERS, PICS 

	Nokia
	Antti Hallapuro
	OLS
	add output layer sets

	Nokia
	Antti Hallapuro
	OLS
	non-default target output layer sets

	Nokia
	Antti Hallapuro
	OLS
	unnecessary layers

	Qualcomm
	Hendry
	DISFLAG
	discardable flag

	 
	 
	 
	 

	 
	 
	
	 SCALING LIST

	Sony 
	Ohji Nakagami 
	SLIST
	SPS scaling list infer

	Sony 
	Ohji Nakagami 
	SLIST
	PPS scaling list infer

	 
	 
	 
	 

	 
	 
	
	 COLOR GAMUT SCALABILITY

	Technicolor
	Pierre Andrivon 
	CGS
	Colour gamut scalability 8-to-10 bits

	Technicolor
	Pierre Andrivon 
	CGS
	Colour gamut scalability 10-to-10 bits

	Technicolor
	Pierre Andrivon 
	CGS
	spatial ratio change with CGS

	 
	 
	 
	 

	 
	 
	
	ADDITIONAL EXTENSIBILITY

	Vidyo
	Jill Boyce
	PSEXT
	SPS, PPS additional extension

	HHI
	Karsten Suehring
	NUHEXT
	NUHs with layer_id of 63 

	 
	 
	 
	 

	 
	 
	
	 POC

	Ericsson
	Rickard Sjoberg
	POC
	unaligned POC

	 
	 
	 
	 

	 
	 
	
	 BASE LAYER TYPE

	Qualcomm
	Hendry
	HYBRID
	hybrid scalability

	Nokia
	Antti Hallapuro
	INBLD
	base layer not available (INBLD)

	InterDigital
	Yan Ye
	SIM
	simulcast

	 
	 
	 
	 

	 
	 
	
	 PROFILE SIGNALING

	Vidyo
	Jill Boyce
	VPSPROF
	VPS profile signaling

	Technicolor
	Pierre Andrivon
	SLPROF
	sub_layer profile signaling  (Scalable Main 8 and Scalable Main 10)

	Vidyo
	Jill Boyce
	SLLEV
	sub_layer level signaling

	 
	 
	 
	 

	 
	 
	
	 AUX PICS

	BBC
	Matteo Naccari
	ALPHA
	Alpha

	Nokia
	Antti Hallapuro
	DEPTH
	Depth

	Disney
	Nikolce Stefanoski
	OVERLAY
	Overlay

	 
	 
	 
	 

	 
	 
	
	 LAYERS

	NEEDED
	NEEDED
	LAYERS
	3 layers

	NEEDED
	NEEDED
	LAYERS
	8 layers
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