	Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG

(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6)

16th Meeting: Poznan, PO, 23-29 July, 2005
	Document: JVT-Q205
Filename: JVT-Q205.doc



	Title:
	Testing Conditions for SVC Coding Efficiency and JSVM Performance Evaluation

	Status:
	Output Document approved by JVT

	Purpose:
	Proposed Draft

	Author(s) or
Contact(s):
	Mathias Wien 
Institut für Nachrichtentechnik
RWTH Aachen University
52054 Aachen, Germany
Heiko Schwarz 
Fraunhofer HHI
Einsteinufer 37
10587 Berlin, Germany
	
Tel:
Email:
	
+49-241-8027681
wien@ient.rwth-aachen.de
+49-30-31002-226
heiko.schwarz@hhi.fhg.de

	Source:
	RWTH Aachen, Fraunhofer HHI


_____________________________
1 Basic Test Configuration Set-Up
The provided testing scenarios are intended to be used for evaluation of the coding performance of the JSVM coding scheme. At the 16th JVT meeting in Poznan, the following encoder configuration settings have been adopted for reference rate/distortion performance evaluation. Proposals to the JVT shall compare their performance relative to these settings:

· Closed loop encoding 

· Single Loop decoding

· Application of hierarchical B-frames

The anchor configuration files are provided in the accompanying file JVT-P205_cfg.zip.
2 Test Scenarios 
The test scenarios for performance evaluation are described in the following. The rate points to be used in all tests are derived from the combined scalability test sets. The applicable set of rate points is similar to the rate points originally applied in the Munich and Palma testing conditions. The target rates are arranged in a systematic manner. For each spatio-temporal resolution, the rate doubles from the lowest rate point to the highest rate point. The minimum rate for the successive spatial resolutions is increase by a factor of four as the maximum temporal resolution doubles from one spatial layer to the next higher spatial layer. The settings are chosen such that an H.264|AVC compatible base layer is provided for the base layer of combined and spatial scalability and for the QCIF sequences in the SNR scalability scenario.

The encoder will generate embedded bitstreams for each scenario. To extract the various bit-rates, frame-rates and resolutions specified in the tables below from the embedded bitstream, an extractor shall be used. No transcoding is allowed for performing the decoding at the various bit-rates, frame-rates and resolutions.
There are two different test scenarios: 

· Scenario 1, addresses broad range scalability and is motivated by the requirements of applications such as surveillance, broadcast and storage systems. Such systems usually require random access at certain time intervals. For any submission, the interval between random access points shall not exceed 1.2 seconds. This scenario is represented by the test sequences CITY, CREW, HARBOUR, and SOCCER. 
· Scenario 2, is addressing a more limited range of scalability and is motivated by the requirements of applications such as streaming and mobile communications. No restrictions exist regarding random access points. This scenario is represented by the test sequences BUS, FOOTBALL, FOREMAN, and MOBILE.
2.1 SNR Scalability (SNR)
For evaluation of SNR scalability functionality, no spatial scalability is included. A single spatial layer is encoded in the bit stream. For the QCIF layers, this configuration corresponds to the lowest layer of the combined scalability test. 
2.1.1 Extraction Paths

The extraction paths for SNR scalability are straight forward. The rates for a single spatial resolution are successively extracted. The extraction paths for SNR scalability are shown in Figure 1 below. 
[image: image1.emf]Temporal Resolution

S

p

a

t

i

a

l

 

R

e

s

o

l

u

t

i

o

n

Bit Rate

CIF

4CIF

QCIF

60 Hz30 Hz

7.5 Hz

15 Hz

high

low

4CIF SNR Scalability

 [image: image2.emf]Temporal Resolution

S

p

a

t

i

a

l

 

R

e

s

o

l

u

t

i

o

n

Bit Rate

CIF

4CIF

QCIF

60 Hz30 Hz

7.5 Hz

15 Hz

high

low

CIF SNR Scalability


Figure 1: 4CIF and CIF extraction paths for SNR scalability.
2.1.2 Rate Points

In the SNR scalability testing scenario, the extracted streams are required not to exceed the target rate points. 
	Sequence
	Format
	Bit rates (kbit/sec)

	Bus
	QCIF 15Hz
	96
	112
	128
	160
	192

	
	CIF 30Hz
	384
	448
	512
	640
	768

	Football
	QCIF 15Hz
	192
	224
	256
	320
	384

	
	CIF 30Hz
	768
	896
	1024
	1280
	1536

	Foreman
	QCIF 15Hz
	48
	56
	64
	80
	96

	
	CIF 30Hz
	192
	224
	256
	320
	384

	Mobile
	QCIF 15Hz
	64
	80
	96
	112
	128

	
	CIF 30Hz
	256
	320
	384
	448
	512

	City
	QCIF 15Hz
	64
	80
	96
	112
	128

	
	CIF 30Hz
	256
	320
	384
	448
	512

	
	4CIF 60Hz
	1024
	1280
	1536
	1792
	2048

	Crew, Harbour, Soccer
	QCIF 15Hz
	96
	112
	128
	160
	192

	
	CIF 30Hz
	384
	448
	512
	640
	768

	
	4CIF 60Hz
	1536
	1792
	2048
	2560
	3072


2.2 Spatial Scalability (SPA)
For evaluation of spatial scalability, no FGS layers are included in the stream. In order to generate rate/distortion plots, three separate streams are encoded including two or three spatial layers for the CIF and 4CIF sequences, respectively. For the QCIF layers, this configuration corresponds to the lowest layer of the combined scalability test. The application of MCTF or hierarchical B-frames may be configured. Temporal scalability is inherently provided  by the employed temporal decomposition structure but is not evaluated in this scenario. 
2.2.1 Extraction Paths

The extraction paths for spatial scalability are straight forward. The bit stream includes Each spatial layer at a single fixed target rate. The extraction paths for spatial scalability are shown in Figure 2 below.
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Figure 2: 4CIF and CIF extraction paths for spatial scalability.
2.2.2 Rate Points
In the spatial scalability testing scenario, the extracted streams are required to meet the target rate points with ±2% rate difference at maximum.
	Sequence
	Format
	Bit rates (kbit/sec)

	Bus
	QCIF 15Hz
	96
	128
	192

	
	CIF 30Hz
	384
	512
	768

	Football
	QCIF 15Hz
	192
	256
	384

	
	CIF 30Hz
	768
	1024
	1536

	Foreman
	QCIF 15Hz
	48
	64
	96

	
	CIF 30Hz
	192
	256
	384

	Mobile
	QCIF 15Hz
	64
	96
	128

	
	CIF 30Hz
	256
	384
	512

	City
	QCIF 15Hz
	64
	96
	128

	
	CIF 30Hz
	256
	384
	512

	
	4CIF 60Hz
	1024
	1536
	2048

	Crew, Harbour, Soccer
	QCIF 15Hz
	96
	128
	192

	
	CIF 30Hz
	384
	512
	768

	
	4CIF 60Hz
	1536
	2048
	3072


2.3 Extended Spatial Scalability

For evaluation of extended spatial scalability (ESS), no FGS layers are included in the stream. The ESS scheme allows for picture level or sequence level ESS. Sequence level ESS means that the cropping window’s position as well as the inter-layer spatial scale ratio remains constant over the entire sequence. Here, only sequence level ESS is evaluated. In order to generate rate/distortion plots, three separate streams are encoded including two spatial layers for 4CIF sequences.  Three inter-layer spatial scaling ratios, 3/4, 2/3, and 3/5 are considered.
2.4 Extraction Paths

The extraction paths for  Spatial Scalability are shown in Figure 2 below. The bit stream includes each spatial layer at a single fixed target rate. 
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Figure 1: Extraction paths for extended spatial scalability.

2.5 Tests sequences generation

The down-sampled test sequences are generated using the filtering process described in document [JVT-I018], which is already integrated DownConvertStatic tool provided with the JSVM software. In order to deal with the considered inter-layer spatial scaling ratios, it is needed to make use of the ESS cropping window (CW) feature to generate the base layer test sequences. The table below gives for each studied ratio the corresponding Base Layer format, cropping window height, width and coordinates.
	Ratio
	BL format
	Crop
	CW width
	CW height
	CW origin X
	CW origin Y

	3/4
	528x432
	No
	704
	576
	0
	0

	2/3
	464x384
	Yes
	696
	576
	4
	0

	3/5
	384x336
	Yes
	640
	560
	32
	8



Table 1: Test sequences generation settings.

2.6 Rate Points

In the Extended Spatial Scalability testing scenario, the extracted streams are required to meet the target rate points with ±2% rate difference at maximum. [Ed.Note: need to confirm the rate points.]
	Sequence
	Format
	3/4 Bit rates (kbit/sec)

	City
	528x432 30Hz
	768
	1024
	1536

	
	4CIF 30 Hz
	896
	1280
	1792

	Crew, Harbour, Soccer
	528x432 30Hz
	1024
	1536
	2048

	
	4CIF 30 Hz
	1280
	1792
	2560


	Sequence
	Format
	2/3 Bit rates (kbit/sec)

	City
	464x384 30Hz
	640
	896
	1280

	
	4CIF 30 Hz
	896
	1280
	1792

	Crew, Harbour, Soccer
	464x384 30Hz
	896
	1280
	1792

	
	4CIF 30 Hz
	1280
	1792
	2560


	Sequence
	Format
	3/5 Bit rates (kbit/sec)

	City
	384x336 30Hz
	512
	768
	1024

	
	4CIF 30 Hz
	896
	1280
	1792

	Crew, Harbour, Soccer
	384x336 30Hz
	768
	1024
	1536

	
	4CIF 30 Hz
	1280
	1792
	2560


2.7 Combined Scalability (CMB)
The combined scalability testing scenario is simplified compared to the former Palma conditions. This reflects the fact that the choice of the basic technology is not the focus of this test anymore. As temporal scalability is easily achieved, it is considered to be not the major focus of the tests. 
The applicable extraction paths are depicted below. The main extraction path is along the spatial layers. Temporal scalability is achieved by extraction from the rate points of the highest temporal resolution for each spatial layer. 
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Figure 3: 4CIF and CIF extraction paths for combined scalability. 

The extraction paths as provided in the extraction scripts for combined scalability are shown in Figure 3. To preserve the embeddedness of the bit stream the following rule is defined: For each extraction point in the spatio-temporal-quality cube, it is required to allow the extraction of extraction points of lower or equal spatial or temporal resolution and equal or lower rate point index.

2.7.1 Rate Points

The rate points of the highest temporal resolution for each spatial layer for combined scalability correspond to the rate points used for SNR scalability (see also table below). The rate points for lower temporal resolutions are defined through the extraction path: The corresponding stream of the higher temporal resolution is temporally sub-sampled.

In the combined scalability testing scenario, the extracted streams are required not to exceed the target rate points. 
	Sequence
	Format
	Bit rates (kbit/sec)

rate point index:

	
	
	0
	1
	2
	3
	4

	Bus
	QCIF 15Hz
	96
	112
	128
	160
	192

	
	CIF 30Hz
	384
	448
	512
	640
	768

	Football
	QCIF 15Hz
	192
	224
	256
	320
	384

	
	CIF 30Hz
	768
	896
	1024
	1280
	1536

	Foreman
	QCIF 15Hz
	48
	56
	64
	80
	96

	
	CIF 30Hz
	192
	224
	256
	320
	384

	Mobile
	QCIF 15Hz
	64
	80
	96
	112
	128

	
	CIF 30Hz
	256
	320
	384
	448
	512

	City
	QCIF 15Hz
	64
	80
	96
	112
	128

	
	CIF 30Hz
	256
	320
	384
	448
	512

	
	4CIF 60Hz
	1024
	1280
	1536
	1792
	2048

	Crew, Harbour, Soccer
	QCIF 15Hz
	96
	112
	128
	160
	192

	
	CIF 30Hz
	384
	448
	512
	640
	768

	
	4CIF 60Hz
	1536
	1792
	2048
	2560
	3072


2.8 Coarse Grain Scalability (CGS)
The coarse grain scalability testing scenario corresponds to the former ‘Munich Conditions’. The rate points of the CGS extraction path are given in the tables below shall be successively extracted, beginning from the highest rate point. In the coarse grain scalability testing scenario, the extracted streams are required to meet the target rate points with ±2% rate difference at maximum. 
	Sequence
	Format
	Bit rates (kbit/sec)

	BUS
	QCIF 7.5Hz
	64

	
	QCIF 15Hz
	96

	
	CIF 15Hz
	192

	
	CIF 15Hz
	384

	
	CIF 30Hz
	512

	FOOTBALL
	QCIF 7.5Hz
	128

	
	QCIF 15Hz
	192

	
	CIF 15Hz
	384

	
	CIF 15Hz
	512

	
	CIF 30Hz
	1024

	FOREMAN
	QCIF 7.5Hz
	32

	
	QCIF 15Hz
	48

	
	CIF 15Hz
	96

	
	CIF 15Hz
	192

	
	CIF 30Hz
	256

	MOBILE
	QCIF 7.5Hz
	48

	
	QCIF 15Hz
	64

	
	CIF 15Hz
	128

	
	CIF 15Hz
	256

	
	CIF 30Hz
	384


	Sequence
	Format
	Bit rates (kbit/sec)

	CITY
	QCIF 15Hz
	64

	
	QCIF 15Hz
	128

	
	CIF 30Hz
	256

	
	CIF 30Hz
	512

	
	4CIF 30Hz
	1024

	
	4CIF 60Hz
	2048

	CREW, HABROUR, SOCCER
	QCIF 15Hz
	96

	
	QCIF 15Hz
	192

	
	CIF 30Hz
	384

	
	CIF 30Hz
	768

	
	4CIF 30Hz
	1536

	
	4CIF 60Hz
	3072
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