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0 Introduction

This document is a revision of document VCEG-N81 [1], which includes the changes identified during the Hong Kong VCEG meeting in January 2005 [2].

This document contains a set of suggested common conditions for experiments. Those submitting contributions to VCEG are strongly encouraged to provide material using the conditions specified in this document to ease comparison and with that to make their contribution more valuable.  These are considered as a minimum recommended set of sequences, bit-rates, frame rates, and spatial resolutions that each submission demonstration should contain. Those making a contribution are free to provide additional demonstration material as appropriate. It is also expected that all results are derived from decoded bit-streams.

1 Conditions for coding of anchors and methods to be tested

The tests are performed using objective comparisons employing measures such as PSNR and bit-rate as well as visual comparisons.  
1.1 Test Sequences

Depending on the target application, all sequences of the appropriate resolutions should be used.  Test Sequences, frames in the sequence, (QPISlice, for visual comparisons) are tabulated below and should be used for the experiments.  FramesDropped indicates the number of pictures that are skipped between coded pictures in display order.  Frames in the sequence indicates the lower of the total pictures in the sequence or the minimum number of pictures to be used for visual test (including the frames dropped).
	FramesDropped
	1
	0

	QCIF Sequences
	Container, 300 (32)
Foreman,300 (36)
Silent Voice,300 (32)
	

	CIF Sequences
	Paris, 300 (28)

	Foreman 300 (36)
Mobile 300 (32)
Tempete 260 (40)

	SD (progressive scan)
	
	

	720p60
	
	BigShips, first 600 of sequence (QP).
ShuttleStart, 600 beginning at frame 300 (QP).
City, first 600 of sequence (QP).
Crew, first 600 of sequence (QP).). 

Night, first 600 of sequence (QP).

	1080p24
	
	Rolling Tomatoes, first 240 of sequence (QP).
More to be added (TBD) 

	
	
	

	4k x 2k
	
	


Table 1: Sequences for Common Conditions in Coding Efficiency Experiment
Efforts are being made to gather these sequences at a common site.  Some of the sequences may be found at the following sources:
· http://ftp3.itu.int/av-arch/video-site/sequences

· http://media.xiph.org/video/derf/
· http://trace.eas.asu.edu/yuv/cif.html
During the adhoc discussions, it was also suggested that the above sequences did not cover all the charateristics of video today.  It was suggested that scenes with the following feature may be explored and added if found suitable:

· fast random motion (for CIF and QCIF)

· scene change with fading 

· scene with objects transition from blurred to non-blurred (verse versa)
1.2 Coding Conditions:

The exact conditions described in this document shall be used when encoding anchor material.  Similar coding conditions should be used for the method to be tested, as far as possible. 

The anchor sequences are encoded according to the most recent JM software.  That JM software shall be operated as follows.  More details on the usage of the software may be found in [3]. Two sets of anchors may be chosen for comparison in the experiment depending on the target application of the proposal.
	Conditions
	Configuration Parameter

	1) Anchor based on Baseline Profile
	ProfileIDC = 66

LevelIDC = 30

	a. CABAC shall be disabled
	SymbolMode = 0

	b. B-Slices shall not be used
	NumberBFrames = 0

	
	

	2) Anchor based on High Profile
	ProfileIDC = 100

LevelIDC = 40

	a. CABAC shall be enabled
	SymbolMode = 1

	b. Prediction Structure
	

	i. Two B-Slices pictures shall be used between each pair of I or P-Slices pictures
	NumberBFrames = 2
FrameSkip = (NumberBFrames + (NumberBFrames + 1) * FramesDropped)
BList0References = 2

BList1References = 1

	ii. Pyramidal B-Slices pictures shall be enabled for the City sequence
	PyramidCoding = 3
NumberBFrames = 7
ExplicitPyramidFormat = see Note
FrameSkip = (NumberBFrames + (NumberBFrames + 1) * FramesDropped)
BList0References = 2

BList1References = 2
PyramidRefReorder = 1

PocMemoryManagement = 1

	c. Bi-directional motion estimation shall be turned on for B-Slices pictures.  
	BiPredMotionEstimation = 1

BiPredMESearchRange = SearchRange

BiPredMERefinements = 3
BiPredMESubPel = 2

	d. Transform Size 8x8 shall be enabled 
	Transform8x8Mode = 1

	e. Quantization Matrices 
	

	i. For Objective test, Flat scaling shall be used 
	ScalingMatrixPresentFlag = 0

	ii. For Visual test the default scaling shall be used 
	ScalingMatrixPresentFlag = 1

QmatrixFile = "q_matrix_def.cfg"

	f. Weighted Prediction shall be used
	GenerateMultiplePPS=1
UseWeightedReferenceME = 1
RDPictureDecision=1
RDPictureIntra=0

RDPSliceWeightOnly=1

RDBSliceWeightOnly=0

	
	

	3) All other conditions common to both profiles
	

	a. Each picture shall be coded as a single slice.
	SliceMode = 0
num_slice_groups_minus1 = 0

	b. Only the first picture shall be coded as Intra Slice 
	IntraPeriod = 0

	c. For intra only experiments then all pictures shall be coded as Intra Slices
	IntraPeriod = 1

	d. The JM will be operated in high-performance mode 
	RDOptimization = 1

	e. The motion vector search range in the encoder shall be 
	

	i. 32 pels (around the predicted value) QCIF, CIF and SD sequences
	SearchRange = 32
UseFME = 0

	ii. 64 pels (around the predicted value) for 720p60 and 1080i sequences
	SearchRange = 64 
UseFME = 3 (Note: this mode is recommended because it supports fast bipred)

	f. Motion compensation shall operate with 1/4-pel accuracy 
	DisableSubpelME =  0

	g. Multiple reference pictures shall be used in P and B pictures 
	NumberReferenceFrames = 4

	h. Adaptive rounding shall be used 
	AdaptiveRounding = 1

AdaptRndChroma = 1

AdaptRndWFactorIRef = 8
AdaptRndWFactorPRef = 8
AdaptRndWFactorBRef = 8
AdaptRndWFactorINRef = 8
AdaptRndWFactorPNRef = 8
AdaptRndWFactorBNRef = 8


The quantizer value is held constant throughout the entire sequence (including the first frame). Also the frame rate is kept constant over the complete sequence. These settings have been chosen so as to minimize the impacts of the various parameters involved.  QP values are incremented by 1 for each level of reference.  The following QP values for I, P and B shall be used:

QPISlice
= 22, 27, 32, 37
QPPSlice 
= 23, 28, 33, 38
QPBSlice
= 24, 29, 34, 39

Note: 
When pyramidal B is used, then the QP values for each subsequent level of B shall be incremented by 1.  
ExplicitPyramidFormat 
= "b3r0b1r1b0e2b2e2b5r1b4e2b6e2"
2 Testing Method and Presentation of Results:

[TBD.  In the future, anchors may be provided.  Anchor bitstreams will be available for sequences, picture formats and frame skips indicated in the table.

Those making a submission are strongly encouraged to down-load these bitstreams and to decode them to provide the anchor for both objective and visual comparisons.]
2.1 Objective Results
73 frames are enough for objective result reporting.
For objective comparisons, parameterized rate distortion curves shall be plotted with the corresponding tables given in the documents as well. These curves show luma PSNR versus bit-rate measured of the complete bit-stream. PSNR is measured as the arithmetic mean of the PSNR values of each frame - including the first INTRA frame. Bit-rate is measured as the average of all bits per frame - including the first INTRA frame -multiplied by 30/frameskip (kbit/s) for QCIF, CIF, SD and 1080p or 60/frameskip (kbit/s) for 720p60.  The plots shall have 0.5 dB grid lines on the PSNR axis.  The picture format (eg. QCIF, CIF, SD, 720p60 or 1080p) and the number of frames in the sequence shall be indicated together with each sequence.
Together with the anchor bitstreams, tables with the following statistical data for each bitstreams will be made available:

· PSNR (separate for luma and chroma) for the whole sequence.

· PSNR (separate for luma and chroma) for the first frame.

· Bitrate for the whole sequence

· Number of bits for the first frame.
In addition the Bjøntegaard measurement method described in VCEG-M33 [3] for calculating objective differences between RD-curves should be used and the results reported.  Two types of differences should be reported:

· Average difference in bitrate between two curves - measured in %

· Average difference in PSNR between two curves - measured in dB

The software has support for both differences and is updated to do integration over the whole test range, deleting the "sweet spot" as decided in the meeting.  The name of the software is avsnr4 and is to be found in the h26L directory on the ftp site ftp://ftp3.itu.int/video-site/H26L/avsnr4.zip
2.2 Display of sequences

The QP value in parenthesis in Table 1 shall be used for visual comparisons, (only the QPISlice is indicated, the corresponding QPPSlice and QPBSlices are described in section 1.2).  The bitstreams used for visual comparisons are a subset of the total number of bitstreams.  Notice that all sequences are assumed to have 30 frames/second for QCIF, CIF and SD, 60 frames/second for 720p60 and 24 frames/second for 1080p24 (even if some of the sequences were produced at a different frame rate).

Longer sequences (10 sec where possible) should be provided for viewing.  For visual comparisons the sequence under test shall be presented side-by-side with a sequence generated by the JM. 
For sequences that are larger than the display when presented side by side, a cropped region of the most relevant areas shall be used.
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