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1 MPEG-2 and MPEG-4 Profiles under Consideration

1.1 Introduction

This section presents a set of proposed new Object types, Profiles and Levels, to be defined in future versions (amendments) of the MPEG-4 standard. 

The procedure is as follows: 

1. Proposals are collected, fulfilling a predefined set of requirements  (see below). 

2. When a proposal is mature, a decision will be made about its inclusion in an amendment of the standard. Such a choice will be made on the basis of two important criteria:

· the necessary functionality is not supported by already existing Profiles

· a declared interest exists in actual deployment of the Profile in services and products

Note that the names proposed in this document are working names, and might change when the Object types, Profiles, or Levels are adopted for inclusion in the Standard. Annex A includes the definition of the most relevant terms related to the specification of MPEG-4 profiling.

More precisely, this document lists the following:

For Object types 

1. A list of the tool set in the Object type

For Audio/Visual Profiles:

1. Applications areas (notably new ones, that are now enabled) - perhaps making reference to what described for new Object types)

2. A list Object types in the Profile

3. A list of functionalities, compared to the closest existing Profile(s)

4. References to back claims in 3.

5. Supporting companies (see below)

For Systems – Graphics, Scene Graph, Object Descriptor, MPEG-J, IPMP - Profiles:

1. Applications areas (notably new ones, that are now enabled)

2. A list tools in the Profile

3. A list of functionalities, compared to the closest existing Profile(s)

4. References to back claims in 3, if possible

5. Supporting companies (see below)

1.2 Supporting Companies

In this context of this document, when a company or institution is listed as supporting a profile, this means the following:

· A commitment to (help) edit the specification;

· A commitment to Carry out the conformance work to completion, which generally includes, if applicable, providing reference software and bitstreams, and performing the cross-checking of such bit-streams with other participants.

Companies that support the Profile but will not participate in the standardization process itself will be listed separately.

2 Profile and Level Definitions

2.1 Audio Object types, Profiles and Levels

2.1.1 High Quality Parametric Audio profile

2.1.1.1 Applications

· Spoken book

· Voice mail

· Internet streaming

2.1.1.2 List of Tools/Functionalities

The High Quality Parametric Audio profile contains the following audio object type:

· SSC. 

SSC offers full parametric audio coding functionality including parametric stereo coding and tempo and pitch scaling.

2.1.1.3 Comparison with existing profiles and object types

The SSC object type is not part of any of the existing profiles. None of the existing profiles contains full parametric audio coding functionality that include parametric stereo functionality and that achieve high quality audio at relatively low bit rates (e.g. 24 kbps stereo). The existing full parametric audio object types HILN and HVXC are targeted at lower audio quality (and bit rates) and do not contain parametric stereo coding functionality. 

2.1.1.4 Supporting companies

· Philips

2.1.1.5 Profile definition

The levels of the High Quality Parametric Audio profile are defined in the following table:

Levels for the High Quality Parametric Audio Profile 

	Level
	Max. channels/object
	Max. sampling rate [kHz]
	Max. PCU
	Max. RCU

	1
	1
	48
	tbd
	tbd

	2
	2
	48
	tbd
	tbd


2.1.1.6 Conformance test streams

Not defined yet.

2.1.2 High Efficiency AAC v2 profile [Tentative Name]
2.1.2.1 Applications

· Mobile applications

· Internet streaming

· Digital radio

2.1.2.2 Definition of PS Audio Object Type (Parametric Stereo)

A new AOT is defined as the PS (Parametric stereo) AOT. The PS AOT includes the PS tool, as defined in ISO/IEC 14496-3:2001/AMD2:2004.

2.1.2.3 List of Tools/Functionalities

The High Efficiency AAC v2 profile contains the following audio object types:

· AAC LC

· SBR

· PS

AAC LC offers waveform coding over a large bitrate range. In combination with SBR full audio bandwidth is available at all bitrates. The Parametric stereo tool is a tool for coding the stereo image of an audio signal at very low bitrate, enabling the reproduction of a stereo signal from a transmitted mono signal given a small amount of side information. With the PS tool good stereo reproduction is offered at bitrates as low as 16 kbit/s.

2.1.2.4 Comparison with existing profiles and object types

The AAC LC object type is part of the AAC profile, and AAC LC and SBR constitutes the HE-AAC profile. These are hierarchical profiles, meaning that the HE-AAC profile decoder of a certain level can handle all AAC profile streams of the corresponding level. The proposed HE-AAC v2 profile is proposed to be hierarchical w.r.t. the AAC profile and the HE-AAC profile, hence backwards compatibility is ensured so that the HE-AAC v2 profile decoder of a certain level can handle all HE-AAC profile streams of the corresponding level.

2.1.2.5 References to back claims in comparison with existing profiles and object types.

The combination of MPEG Audio tools in the proposed HE-AAC v2 profile has been compared with the HE-AAC profile within the 3GPP standardization work. From the listening test results reported in the below cited reference it is clear that the proposed HE-AAC v2 profile offers a clear advantage over the HE-AAC profile for stereo signals at low bitrates. 

Tdoc S4-040173 Global Analysis Laboratory Report on 3GPP Low Rate Audio Codec Exercise 

Note: In the cited reference the HE-AAC profile is referred to as "Codec 1", and the proposed HE-AAC v2 profile is referred to as "Codec 3", and the document is available from http://www.3gpp.org/ftp/tsg_sa/WG4_CODEC/TSGS4_30/Docs/. 

The proposed HE-AAC v2 profile was also compared to the HE-AAC profile when the new tool combination constituting the HE-AAC v2 profile was proposed. The result again shows a clear advantage for the HE-AAC v2 profile codec.

MPEG2003/M10385, Combining Low Complexity Parametric Stereo with High Efficiency AAC.

2.1.2.6 Supporting companies

The following companies support the proposed profile:

· Coding Technologies

· Philips

· NEC

· Panasonic

· France Telecom

· FhG

2.1.2.7 Profile definition

The levels of the High Efficiency AAC v2 profile are defined in the following table:

Levels for the HE-AAC v2 - Profile
	Level
	Max. channels/object
	Max. AAC sampling rate, SBR not present [kHz]
	Max. AAC sampling rate, SBR present [kHz]
	Max. SBR sampling rate [kHz] (in/out) 
	Max. PCU
	Max. RCU
	Max. PCU HQ / LP SBR 
(Note 5)
	Max. RCU HQ / LP SBR
(Note 5)

	1
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	2
	2
	48
	24
	24/48 (Note 1)
	9
	10
	9
	10

	3
	2
	48
	24/48 (Note 3)
	48/48 (Note 2)
	15
	10
	15
	10

	4
	5
	48
	24/48 (Note 4)
	48/48 (Note 2)
	25
	28
	20
	23

	5
	5
	96
	48
	48/96
	49
	28
	39
	23

	Note 1: A level 2 HE-AAC v2 Profile decoder implements the baseline version of the parametric stereo tool. Higher level decoders shall not be limited to the baseline version of the parametric stereo tool.

Note 2: For level 3 and level 4 decoders, it is mandatory to operate the SBR tool in downsampled mode if the sampling rate of the AAC core is higher than 24kHz. Hence, if the SBR tool operates on a 48kHz AAC signal, the internal sampling rate of the SBR tool will be 96kHz, however, the output signal will be downsampled by the SBR tool to 48kHz. 

Note 3: If Parametric Stereo data is present the maximum AAC sampling rate is 24kHz, if Parametric stereo data is not present the maximum AAC sampling rate is 48kHz.

Note 4: For one or two channels the maximum AAC sampling rate, with SBR present, is 48kHz. For more than two channels the maximum AAC sampling rate, with SBR present, is 24kHz.

Note 5: The PCU/RCU number are given for a decoder operating the LP SBR tool whenever applicable.


2.1.2.8 Conformance test streams

Not defined yet.

2.2 Visual Object types, Profiles and Levels

2.2.1 Alpha profile

The alpha profile combines the advanced simple visual profile with a new still texture object type which contains alpha channel encoding for still textures. 

2.2.1.1 Application Areas

· 2D interactive content

· Mixed (video, still texture) content

2.2.1.2 List of Tools/Functionalities

The alpha profile contains the following visual object types:

1. The Alpha Channel Scalable Texture Object Type, as shown in Table 1.

2. The Advanced Simple object type, as defined in the 2nd amendment to the MPEG-4 visual standard, m3904, for the Advanced Simple profile.

3. The Simple object type, as defined in the 2nd amendment to the MPEG-4 visual standard, 3904, for the Advanced Simple profile.

2.2.1.3 Comparison with Existing Profiles and object types

The new proposed profile consists of two visual object types. One is the existing Advanced Simple object type. The other is a new object type – the alpha scalable texture object type - similar to the advanced scalable texture object type. These two object types are compared in Table 1.

Table 1 - Comparison of Advanced and Alpha scalable texture object types.

	
	Visual Object Types

	Visual Tools
	Advanced Scalable Texture
	Alpha Scalable Texture

	Basic 

(
I-VOP

(
P-VOP

(
AC/DC Prediction

(
4-MV, Unrestricted MV
	
	

	Error resilience

(
Slice Resynchronization

(
Data Partitioning

(
Reversible VLC
	
	

	Short Header
	
	

	B-VOP
	
	

	P-VOP with OBMC (Texture)
	
	

	Method 1/Method 2 Quantisation
	
	

	P-VOP based temporal scalability

(
Rectangular

(
Arbitrary Shape
	
	

	Binary Shape
	
	

	Grey Shape
	
	

	Interlace
	
	

	Sprite
	
	

	Temporal Scalability (Rectangular)
	
	

	Spatial Scalability (Rectangular)
	
	

	N-Bit
	
	

	Scalable Still Texture
	X
	X

	2D Dynamic Mesh with uniform topology
	
	

	2D Dynamic Mesh with Delaunay topology
	
	

	Facial Animation Parameters
	
	

	Body_Animation_Parameters
	
	

	Dynamic Resolution Conversion 
	
	

	NEWPRED
	
	

	Global Motion Compensation
	
	

	Quarter-pel Motion Compensation
	
	

	SA-DCT
	
	

	Error Resilience for Visual Texture Coding
	X
	?


	Wavelet Tiling
	X
	?


	Scalable Shape Coding for Still Texture
	X
	X

	Object Based Spatial Scalability
	
	

	Alpha Channel Coding
	
	X


The Advanced Scalable Texture visual object type is closest to the object type required for this profile. This object type contains two tools that have not been found particularly useful in practice for 2D interactive scenarios : Error Resilience and wavelet tiling
. 

The Advance Simple Video profile is close to the proposed profile, but obviously misses the still image coding tools and is thus insufficient.

The Hybrid visual profile contains both video and still texture coding tools, but it does not contain the advance simple video profile, which is fundamental since it is supported by ISMA. 

2.2.1.4 Supporting Companies 

· Envivio

· iVast

· France Telecom

2.2.1.5 Profile Level Definition

The levels for this profile are copied directly from the levels for the Advanced Simple profile, as given in table AMD4-15 of 3904. 

	Visual Profile
	Level
	Typical Visual Session Size
	Max. objects
	Maximum number 
per type
	Max. unique Quant Tables
	Max. VMV buffer size (MB units)
	Max VCV buffer size (MB)
	VCV decoder rate (MB/s)
	Max. Percentage of Intra MBs with AC prediction in VCV buffer
	Max total VBV buffer size 
(units of 16384 bits)
	Maximum VBV Buffer Size (units of 16384 bits)
	Max. video packet length 
(bits)
	Maximum Bitrate (kbits/s) (Note 2)
	Maximum number of coded vop-bps (Note 3)

	α
	L0
	176x144
	1
	1x AS or Simple
	1
	297
	99
	2970
	100
	10
	10
	2048
	128
	N.A.

	α
	L1
	176x144
	4

	4
x AS or Simple
	1
	297
	99
	2970
	100
	10
	10
	2048
	128
	N.A.

	α
	L2
	352x288
	4
	4x AS or Simple
	1
	1188
	396
	5940
	100
	40
	40
	4096
	384
	N.A.

	α
	L3
	352x288
	4
	4x AS or Simple
	1
	1188
	396
	11880
	100
	40
	40
	4096
	768
	N.A.

	α
	L4
	352x576
	4
	4x AS or Simple
	1
	2376
	792
	23760
	50
	80
	80
	8192
	3000
	N.A.

	α
	L5
	720x576
	4
	4x AS or Simple
	1
	4860
	1620
	48600
	25
	112
	112
	16384
	8000
	N.A.


For all levels, the Alpha Scalable Texture object type is subject to the following limitations:

	Default wavelet filter
	Max. download
filter length
	Max. no. of  decomposition levels
	Typical visual session size1
	Max. Qp value 
	Max. no. of pixels/
session
	VCV decoder rate (equivalent MB/s)2
	Max. no. of bitplanes for DC values
	Max. VCV buffer size (equivalent MB)2

	Integer
	ON, 15
	8
	2048
x2048
	10 bits
	4194304
	16384
	16
	16384


2.2.1.6 Conformance test Streams

Conformance test streams were submitted in m8389. This contribution also documents regression tests on existing VTC streams which are completely compatible with the new VTC+alpha channel tool. 

2.3 Graphics Profiles and Levels

The following table presents the Graphics profiles proposed for future versions. The proposed names are provisional. 

Table 4 – Proposal for Graphics profiles

	
	Graphics Profiles

	Graphics Tools
	Simple 3D
	
	Animated Character

	Appearance
	X
	
	X

	Box
	
	
	X

	Bitmap
	
	
	

	Background
	
	
	X

	Background2D
	
	
	

	Circle
	
	
	

	Color
	X
	
	X

	Cone
	
	
	X

	Coordinate
	X
	
	X

	Coordinate2D
	
	
	

	Curve2D
	
	
	

	Cylinder
	
	
	X

	DirectionalLight
	X
	
	X

	ElevationGrid
	
	
	X

	Expression
	
	
	

	Extrusion
	
	
	

	Face
	
	
	

	FaceDefMesh
	
	
	

	FaceDefTable
	
	
	

	FaceDefTransform
	
	
	

	FAP
	
	
	

	FDP
	
	
	

	FIT
	
	
	

	Fog
	
	
	

	FontStyle
	
	
	

	IndexedFaceSet
	X
	
	X

	IndexedFaceSet2D
	
	
	

	IndexedLineSet
	X
	
	X

	IndexedLineSet2D
	
	
	

	LineProperties
	
	
	

	Material
	X
	
	X

	Material2D
	
	
	

	Normal
	
	
	

	PixelTexture
	
	
	

	PointLight
	X
	
	X

	PointSet
	
	
	X

	PointSet2D
	
	
	

	Rectangle
	
	
	

	Shape
	X
	
	X

	Sphere
	
	
	X

	SpotLight
	X
	
	X

	Text
	
	
	

	TextureCoordinate
	X
	
	X

	TextureTransform
	
	
	

	Viseme
	
	
	

	AcousticMaterial (V.2)
	
	
	

	BAP (V.2)
	
	
	

	BDP (V.2) 
	
	
	

	Body (V.2)
	
	
	

	BodyDefTable (V.2)
	
	
	

	BodySegment ConnectionHint (V.2)
	
	
	

	MaterialKey (V.2)
	
	
	

	MatteTexture (V.4)
	
	
	

	ProceduralTexture (V.5)
	X
	
	

	SBVCAnimation
	
	
	X

	SBVCSkinnedModel
	
	
	X

	SBBone
	
	
	X

	SBMuscle
	
	
	X

	SBSite
	
	
	X

	SBSegment
	
	
	X

	SubdivisionSurfaces
	X
	
	

	WaveletSubdivisionSurfaces
	X
	
	


Decoders that claim compliance to a given profile shall implement all the tools with an ‘X’ entry for that profile.

2.3.1 Proposal for Simple 3D Graphics Profiles and Levels

2.3.1.1 Application areas

The application areas are: 
· Simple mobile applications such as 3D screen savers, shopping, primitive games, etc.
· Advanced mobile applications 
· 3D View-dependent Streaming
· Hierarchical 3D animation streaming
2.3.1.2 List of tools/functionalities

The Simple 3D Graphics profile represents a collection of nodes to allow implementation of an animated 3D object under a constrained environment (e.g. mobile), where the processing power and memory size can be very limited. The purpose of this profile is to provide a set of tools that are essential in most of the 3D applications. 

2.3.1.3 Comparison with existing profiles

The Simple 3D Graphics profile contains a minimum set of tools necessary for the basic 3D applications. Compared with the X3D Interactive Graphics profile, the Simple 3D Graphics profile does not include the primitive objects and other tools that are seldom used in many applications. 

The existing ‘Complete’ profile is a much larger set of tools and the feasibility of building application on top of this profile has not been demonstrated. 

2.3.1.4 Supporting Companies, committed to specify Conformance testing

Support was received from the following companies for developing MPEG-4 products that support this profile:
· Samsung Electronics
· Superscape
· France Telecom
· Mindego Inc.
· Orange
· ETRI
· Korean Mobile 3D Standardization Forum
2.3.1.5 Compression 3D Graphics Profile @ Level 1 & 2 Definition

In the following table, definitions for level 1 & 2 of the Compression 3D Graphics profile are given. 
Table 2 – Level 1 & 2 of Compression 3D Graphics profile
	Node names
	 Maximum values for content related parameters 

	
	Level 1
	Level 2

	Appearance
	Ignore TextureTransform.
	Full features supported.

	Color
	216 colors* 
	232 colors* 

	Coordinate
	216 points*
	232 points* 

	DirectionalLight
	Not scoped by parent Group or Transform.
	Scoped by parent Group or Transform.

	IndexedFaceSet
	Only triangle face supported.
A given coordIndex is not repeated in a face.
Ignore set_colorIndex. 

Ignore set_normalIndex.
	Level 1 +

set_colorIndex, set_normalIndex, supported.
Polygonal face supported.

Only convex indexed face sets supported.

The vertices of a face shall define a planar polygon.
The vertices of a face shall not define a self-intersecting polygon.

	IndexedLineSet
	Ignore set_colorIndex.

Ignore set_coordIndex.
	Full features supported.

	Material
	Ignore AmbientIntensity.

Ignore Shininess.

Ignore SpecularColor.
	Full features supported.

	PointLight
	Ignore radius.

Ignore Linear attenuation.
	Full features supported.

	Shape
	Full features support.
	Full features supported.

	SpotLight
	Ignore beamWidth.
Ignore radius.
Ignore Linear attenuation.
	Full features supported.

	TextureCoordinate
	216 coordinates*
	232 coordinates*


* indicates maximum vector size.

Table 3 specifies further restriction to the fields of the nodes listed in Table 2. These tables can be used for both the Profile and the Level definitions.

Table 3 – Functionality limitation and minimum system requirement
	Node
	Restrictions (Maximum values)

	All lights
	8 simultaneous lights.

	Names for DEF/field
	50 utf8 octets.

	All url fields 
	10 URLs. URN's ignored. 
Support relative URLs where relevant.

	SFBool
	Full support.

	SFColor
	Full support.

	SFFloat
	Full support.

	SFImage
	256 width. 256 height.

	SFInt32
	Full support.

	SFNode
	Full support.

	SFRotation
	Full support.

	SFString
	30,000 utf8 octets.

	SFTime
	Full support.

	SFVec2f
	15,000 values.

	SFVec3d
	15,000 values.

	SFVec3f
	15,000 values.

	MFColor
	15,000 values.

	MFFloat
	1,000 values.

	MFInt32
	20,000 values.

	MFNode
	500 values.

	MFRotation
	1,000 values.

	MFString
	30,000 utf8 octets per string, 10 strings.

	MFVec2f
	15,000 values.

	MFVec3d
	15,000 values.

	MFVec3f
	15,000 values.


2.3.2 Proposal for Animated Character Graphics Profiles and Levels

2.3.2.1 Application areas

The application areas are: 
· Electronic commerce

· Distance learning

· Instructional Manuals

· Entertainment

2.3.2.2 List of tools/functionalities

The Animated Character Graphics profile represents a collection of nodes to allow implementation of a complete 3D application including an advanced representation and animation of a generic articulated model (such as humans, animals …). 

2.3.2.3 Comparison with existing profiles

The Animated Character Graphics profile is an extension of the X3D Interactive Graphics profile, by means of adding dedicated tools for animating generic articulated model. It also adds a compressed form of the animation parameters allowing low-bitrate animation. The added nodes in the scene graph are: SBSkinnedModel, SBVCAnimation, SBBone, SBMuscle, SBSegment, SBSite 

The existing ‘Complete’ profile is a much larger set of tools and its feasibility in animated character related application has not been proved. Face and Body Animation profile is a visual profile allowing animation of an avatar with respect to the FBA method. Bone-based animation, the technology that the Animated Character Graphics Profile is based on, is an advanced toolset widely used by industry.
2.3.2.4 Supporting Companies, committed to specify Conformance testing

· Quadraxis (3D cartoons)
· Plan_B
· INT
2.3.2.5 Animated Character Graphics Profile @ Level 1 Definition

In the following table, definitions for level 1 of the Animated Character Graphics profile are given. 
Table 2 – Level 1 of Animated Character Graphics profile

	Node
	Minimum System Support

	Appearance
	textureTransform optionally supported.

	Color
	15,000 colors.

	Coordinate
	65,535 points.

	DirectionalLight
	Not scoped by parent Group or Transform.

	IndexedFaceSet
	set_colorIndex optionally supported. 
set_normalIndex optionally supported. 
normal optionally supported. 
Only convex indexed face sets supported. Hence, convex optionally supported. 
For creaseAngle, only 0 and pi (π) radians supported.
normalIndex optionally supported. 
10 vertices per face. 5000 faces. 65,535 indices in any index field. Face list shall be well-defined as follows: 

1. Each face is terminated with -1, including the last face in the array. 

2. Each face contains at least three non-coincident vertices. 

3. A given coordIndex is not repeated in a face. 

4. The vertices of a face shall define a planar polygon. 
5. The vertices of a face shall not define a self-intersecting polygon.

	IndexedLineSet
	set_colorIndex optionally supported. 

set_coordIndex optionally supported. 15,000 total vertices. 15,000 indices in any index field.

	Material
	ambientIntensity optionally supported. 
shininess optionally supported. 
specularColour optionally supported. 
A Material with emissiveColour not equal to (0,0,0), diffuseColor equal to (0,0,0) is an unlit material. 
One-bit transparency; transparency values ≥ 0.5 transparent.

	PointLight
	Ignore radius. 

Linear attenuation.

	Shape
	Full support.

	SpotLight
	Ignore beamWidth. Ignore radius. 

Linear attenuation.

	TextureCoordinate
	65,535 coordinates.


Table 3 specifies further restriction to the fields of the nodes listed in Table 2. These tables can be used for both the Profile and the Level definitions.

Table 3 – Functionality limitation and minimum system requirement
	Node
	Restrictions

	All lights
	8 simultaneous lights.

	Names for DEF/field
	50 utf8 octets.

	All url fields 
	10 URLs. URN's ignored.
Support 'http', 'file', and 'ftp' protocols.
Support relative URLs where relevant.

	SFBool
	Full support.

	SFColor
	Full support.

	SFFloat
	Full support.

	SFImage
	256 width. 256 height.

	SFInt32
	Full support.

	SFNode
	Full support.

	SFRotation
	Full support.

	SFString
	30,000 utf8 octets.

	SFTime
	Full support.

	SFVec2f
	15,000 values.

	SFVec3d
	15,000 values.

	SFVec3f
	15,000 values.

	MFColor
	15,000 values.

	MFFloat
	1,000 values.

	MFInt32
	20,000 values.

	MFNode
	500 values.

	MFRotation
	1,000 values.

	MFString
	30,000 utf8 octets per string, 10 strings.

	MFVec2f
	15,000 values.

	MFVec3d
	15,000 values.

	MFVec3f
	15,000 values.


2.4 Scene Graph Profiles and Levels

The following table presents the newly proposed Scene Graph profiles and the existing Profiles for which Levels are proposed. The names are provisional.  The nodes that are added to version 2, 3 and 4 are noted by "V.2", “V.3” and “V.4” after the node name respectively. 

Table 7 - Proposal for Scene Graph profiles

	
	Scene Graph Profiles

	Scene Graph Tools
	Advanced Main 2D
	Simple 3D
	
	Animated Character

	AcousticScene (V.2)
	
	
	
	

	Anchor
	X
	
	
	X

	AudioBuffer
	X
	
	
	

	AudioDelay
	
	
	
	

	AudioFX
	
	
	
	

	AudioMix
	
	
	
	

	AudioSwitch
	X
	
	
	

	Billboard
	
	
	
	

	Collision
	
	
	
	

	Composite2DTexture
	
	
	
	

	Composite3DTexture
	
	
	
	

	DirectiveSound (V.2)
	
	
	
	

	Form
	
	
	
	

	Group
	X
	X
	
	X

	Inline
	X
	
	
	X

	Layer2D
	X
	
	
	

	Layer3D
	
	
	
	

	Layout
	
	
	
	

	ListeningPoint
	
	
	
	

	LOD
	
	
	
	

	NavigationInfo
	
	X
	
	X

	OrderedGroup
	X
	
	
	

	PerceptualParameters (V.2 )
	
	
	
	

	QuantizationParameter
	X
	X
	
	X

	Sound
	
	
	
	

	Sound2D
	X
	
	
	

	Switch
	X
	
	
	X

	Transform
	
	X
	
	X

	Transform2D
	X
	
	
	

	Viewpoint
	
	X
	
	X

	WorldInfo
	X
	X
	
	X

	Node Update
	X
	
	
	X

	Route Update
	X
	
	
	X

	Scene Update
	X
	X
	
	X

	AnimationStream
	X
	
	
	X

	Script
	X
	
	
	

	ColorInterpolator
	X
	
	
	X

	Conditional
	X
	
	
	

	CoordinateInterpolator 2D
	X
	
	
	

	CoordinateInterpolator
	
	X
	
	X

	CylinderSensor
	
	
	
	X

	DiscSensor
	X
	
	
	

	NormalInterpolator
	
	
	
	

	OrientationInterpolator
	
	X
	
	X

	PlaneSensor2D
	X
	
	
	

	PlaneSensor
	
	
	
	X

	PositionInterpolator
	
	X
	
	X

	PositionInterpolator2D
	X
	
	
	

	ProximitySensor
	
	
	
	X

	ProximitySensor2D
	X
	
	
	

	ROUTE
	X
	X
	
	X

	USE
	
	X
	
	X

	DEF
	
	X
	
	X

	ScalarInterpolator
	X
	X
	
	X

	SphereSensor
	
	
	
	X

	TermCap
	X
	
	
	

	TimeSensor
	X
	X
	
	X

	TouchSensor
	X
	X
	
	X

	VisibilitySensor
	
	
	
	

	Valuator
	X
	
	
	

	PROTO(V.2)
	X
	
	
	

	TemporalTransform (V.3)
	X
	
	
	

	TemporalGroup (V.3)
	X
	
	
	

	ServerCommand (V.3)
	X
	
	
	

	MediaBuffer (V.4)
	X
	
	
	

	MediaControl(V.4)
	X
	
	
	

	MediaSensor(V.4)
	X
	
	
	

	InputSensor (V.4)
	X
	
	
	

	BitWrapper
	
	X
	
	


Decoders that claim compliance to a given profile shall implement all the tools with an ‘X’ entry for that profile.

2.4.1 Proposal for Simple 3D Scene Graph Profile and Levels

2.4.1.1 Application area

The application areas are 
· Simple mobile applications such as 3D screen savers, shopping, primitive games, etc.
· Advanced mobile applications 
· 3D View-dependent Streaming
· Hierarchical 3D animation streaming
2.4.1.2 List of tools/functionalities

The Simple 3D Scene Graph profile represents a collection of nodes to allow implementation of an animated 3D object under the mobile environment, where the processing power and memory size are very limited. The purpose of this profile is to provide a set of tools that are essential in most of the 3D applications. 

2.4.1.2.1 BIFS nodes for support of Audio and Visual objects

If this profile is used in combination with an Audio and/or a Visual Profile, the required nodes are inferred from these Audio/Video Profiles respectively.

If this profile is used in combination with an Audio Profile: AudioClip, 

If this profile is used in combination with a Visual Profile: ImageTexture.

2.4.1.3 Comparison with existing profile

The Simple 3D Scene Graph profile contains a minimum set of tools necessary for the basic 3D applications. Compared with the X3D Interactive Scene Graph profile, the Simple 3D Scene Graph profile does not include the tools that are seldom used in many applications. Those tools are: Anchor, Inline, Switch, Node Update, Route Update, ColorInterpolator, CylinderSensor, PlaneSensor, ProximitySensor and SphereSensor. Also, Simple 3D Scene Graph profile includes dedicated tools for geometry and animation compression.
The existing ‘Complete’ profile is a much larger set of tools.
2.4.1.4 Supporting Companies, committed to specify Conformance testing

· Samsung Electronics
· Superscape
· France Telecom
· Mindego Inc.
· Orange
2.4.1.5 Simple 3D Scene Graph Profile @ Level 1 Definition

In the following table, definitions for level 1 of the Simple 3D Scene Graph profile are given. 
Table 5 – Level 1 of Simple 3D Scene Graph profile

	Node
	Maximum values for content related parameters

	
	Level 1
	Level 2

	CoordinateInterpolator
	Full features supported.
	Full features supported.

	Group
	Ignore AddChildren, 
Ignore removeChildren
	Full features supported.

	NavigationInfo
	Ignore AvatarSize, 
Ignore speed, 
Ignore type, 
Ignore visibilityLimit
	Full features supported.

	OrientationInterpolator
	Full features supported.
	Full features supported.

	PositionInterpolator
	Full features supported.
	Full features supported.

	ScalarInterpolator
	Full features supported.
	Full features supported.

	TimeSensor
	Ignored if cycleInterval < 0.01 second.
	Ignored if cycleInterval < 0.01 second.

	TouchSensor
	Full features supported.
	Full features supported.

	Transform
	Ignore AddChildren, 
Ignore removeChildren
	Full features supported.

	Viewpoint
	Ignore FieldOfView, 

Ignore  description
	Full features supported.

	WorldInfo
	Full features supported.
	Full features supported.

	QuantizationParameter
	Full features supported.
	Full features supported.

	Scene Updates
	Full features supported.
	Full features supported.

	ROUTE
	Full features supported.
	Full features supported.


Table 6 specifies other aspects of functionality that are supported by this profile. Note that general items refer only to those specific nodes listed in Table 5.

Table 6 – Functionality Limitations and Minimum System Requirements
	Node
	Minimum System Support

	All groups
	500 children. Ignore bboxCenter and bboxSize.

	All interpolators
	1000 key-value pairs.

	Names for DEF/field
	50 utf8 octets.

	All url fields
	10 URLs. URN's ignored. 
Support relative URLs where relevant.

	SFBool
	Full support.

	SFFloat
	Full support.

	SFImage
	256 width. 256 height.

	SFInt32
	Full support.

	SFNode
	Full support.

	SFRotation
	Full support.

	SFString
	30,000 utf8 octets.

	SFTime
	Full support.

	SFVec2f
	15,000 values.

	SFVec3d
	15,000 values.

	SFVec3f
	15,000 values.

	MFFloat
	1,000 values.

	MFInt32
	20,000 values.

	MFNode
	500 values.

	MFRotation
	1,000 values.

	MFString
	30,000 utf8 octets per string, 10 strings.

	MFVec2f
	15,000 values.

	MFVec3d
	15,000 values.

	MFVec3f
	15,000 values.


2.4.2 Proposal for Animated Character Scene Graph Profile and Levels

2.4.2.1 Application area

The application areas are 
The application areas are: 
· Electronic commerce

· Distance learning

· Instructional Manuals

· Entertainment

2.4.2.2 List of tools/functionalities

The Animated Character Graphics profile represents a collection of nodes to allow implementation of a complete 3D application including an advanced representation and animation of a generic articulated model (such as humans, animals …). 

2.4.2.2.1 BIFS nodes for support of Audio and Visual objects

If this profile is used in combination with an Audio and/or a Visual Profile, the required nodes are inferred from these Audio/Video Profiles respectively.

If this profile is used in combination with an Audio Profile: AudioClip, 

If this profile is used in combination with a Visual Profile: ImageTexture.

2.4.2.3 Comparison with existing profile

The existing ‘Complete’ profile is a much larger set of tools.
2.4.2.4 Supporting Companies, committed to specify Conformance testing

· Quadraxis (3D cartoons)
· Plan_B
· INT
2.4.2.5 Animated Character Scene Graph Profile @ Level 1 Definition

In the following table, definitions for level 1 of the Animated Character Scene Graph profile are given. 
Table 5 – Level 1 of X3D Interactive Scene Graph profile

	Node
	Minimum Browser Support

	CoordinateInterpolator
	15,000 coordinates per keyValue. Support as for all interpolators.

	Group
	addChildren optionally supported. removeChildren optionally supported. Otherwise as for all groups.

	NavigationInfo
	avatarSize optionally supported. speed optionally supported. type optionally supported. Ignore visibilityLimit.

	OrientationInterpolator
	Full support except as for all interpolators.

	PositionInterpolator
	Full support except as for all interpolators.

	ScalarInterpolator
	Full support except as for all interpolators.

	TimeSensor
	Ignored if cycleInterval < 0.01 second.

	TouchSensor
	Full support.

	Transform
	addChildren optionally supported. removeChildren optionally supported. Otherwise, full support except as for all groups.

	Viewpoint
	Ignore fieldOfView. Ignore description.

	WorldInfo
	Ignored.

	QuantizationParameter
	Full support

	Scene Updates
	Full support

	ROUTE
	Full support


The Animated Character Scene Graph profile adds the following MPEG-4 features: BBA compression schema for compression efficiency. 

Table 6 specifies other aspects of functionality that are supported by this profile. Note that general items refer only to those specific nodes listed in Table 5.

Table 6 – Functionality Limitations and Minimum System Requirements
	Node
	Minimum System Support

	All groups
	500 children. Ignore bboxCenter and bboxSize.

	All interpolators
	1000 key-value pairs.

	Names for DEF/field
	50 utf8 octets.

	All url fields
	10 URLs. URN's ignored.
Support 'http', 'file', and 'ftp' protocols.
Support relative URLs where relevant.

	SFBool
	Full support.

	SFFloat
	Full support.

	SFImage
	256 width. 256 height.

	SFInt32
	Full support.

	SFNode
	Full support.

	SFRotation
	Full support.

	SFString
	30,000 utf8 octets.

	SFTime
	Full support.

	SFVec2f
	15,000 values.

	SFVec3d
	15,000 values.

	SFVec3f
	15,000 values.

	MFFloat
	1,000 values.

	MFInt32
	20,000 values.

	MFNode
	500 values.

	MFRotation
	1,000 values.

	MFString
	30,000 utf8 octets per string, 10 strings.

	MFVec2f
	15,000 values.

	MFVec3d
	15,000 values.

	MFVec3f
	15,000 values.


2.4.3 LASeR mini
2.4.3.1 Applications

Rich-media services on mid- and lower-end embedded devices. 

2.4.3.2 List of Tools/Functionalities

2.4.3.2.1 encoding

The value of LASeRHeader.encoding shall be restricted to SimpleEncoding.
2.4.3.2.2 video element

The attribute transformBehavior shall be restricted to values “pinned | pinned90 | pinned180 | pinned270”.

The attribute overlay shall be restricted to values “top” or “fullscreen”.

2.4.3.2.3 image element

The attribute transformBehavior shall be restricted to values “pinned | pinned90 | pinned180 | pinned270”.

2.4.3.2.4 stroking

The attributes stroke-linecap and stroke-linejoin are restricted to the value “round”.

The attributes stroke-miterlimit, stroke-dasharray and stroke-dashoffset are forbidden.

2.4.3.2.5 animatable attributes

The following attributes are not animatable:

· the scale of an object painted with a gradient with gradientUnits=”objectBoundingBox”.

· the width and height of a rect painted with a gradient with gradientUnits=”objectBoundingBox”.

· the width or height of a scene where a gradient has gradientUnits=”userSpaceOnUse”.

· in general, any animation that requires the recomputation of a gradient at each frame.

2.4.3.2.6 inheritance

Attributes with a possible value of “inherit” are only allowed on objects which use their value directly, not on objects that pass the value to their children. The “inherit” value is forbidden.

Note: this restriction will be implemented in a schema that will be used for validation of the profile.
2.4.3.2.7 animation

For elements set, animate, animateColor, animateTransform and animateMotion, the following restrictions apply:
· the value of the attribute fill is restricted to “freeze”,

· the value of the attribute additive is restricted to “replace”,

· either attribute from or values must be specified.

2.4.3.2.8 xlink

Attributes xlink:title, xlink:type, xlink:role, xlink:arcrole, xlink:actuate and xlink:show are forbidden.
2.4.3.3 Comparison with existing profiles and object types

This is a subset of LASeR full.
2.4.3.4 Supporting companies

· Streamezzo

· France Telecom

2.4.3.5 Profile definition

This table defines the allowed elements in the profile and the list of their possible attributes, possibly with restrictions when listed in bold.
	Element name
	Attributes

	a
	id externalResourcesRequired choice size display pointer-events visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform xlink:href 

	animate
	id enabled begin end dur repeatCount repeatDur restart attributeName fill=”freeze” to xlink:href xlink from by values calcMode keyTimes keySplines additive=”replace” accumulate 

	animateColor
	id enabled begin end dur repeatCount repeatDur restart attributeName fill=”freeze”to xlink:href from by values calcMode keyTimes keySplines additive=”replace” accumulate 

	animateMotion
	id path keyPoints rotate enabled begin end dur repeatCount repeatDur restart attributeName fill=”freeze”to xlink:href from by values calcMode keyTimes keySplines additive=”replace” accumulate 

	animateTransform
	id type enabled begin end dur repeatCount repeatDur restart attributeName fill=”freeze”to xlink:href from by values calcMode keyTimes keySplines additive=”replace” accumulate 

	audio
	id externalResourcesRequired begin end repeatCount repeatDur syncBehavior syncBehaviorDefault syncTolerance syncToleranceDefault audio-level syncReference requiredFeatures requiredExtensions systemLanguage requiredFormats xlink:href 

	circle
	id cx cy r   color-rendering display fill fill-opacity fill-rule pointer-events shape-rendering stroke stroke-opacity stroke-width visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform 

	defs
	id  display pointer-events visibility 

	desc
	id 

	ellipse
	id rx ry cx cy  color-rendering display fill fill-opacity fill-rule pointer-events shape-rendering stroke stroke-opacity stroke-width visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform 

	foreignObject
	id externalResourcesRequired width height x y background-fill background-fill-opacity  color-rendering display pointer-events visibility requiredFeatures requiredExtensions systemLanguage requiredFormats 

	g
	id externalResourcesRequired choice size  display pointer-events visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform 

	image
	id externalResourcesRequired width height x y transformBehavior(no geometric) opacity  display image-rendering pointer-events visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform xlink:href 

	line
	id x1 y1 x2 y2  color-rendering display fill fill-opacity fill-rule pointer-events shape-rendering stroke stroke-opacity stroke-width visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform 

	linearGradient
	id gradient-units x1 x2 y1 y2  color-rendering display pointer-events visibility 

	metadata
	id 

	mpath
	id xlink:href 

	path
	id d  color-rendering display fill fill-opacity fill-rule pointer-events shape-rendering stroke stroke-opacity stroke-width visibility rotation scale translation transform 

	polygon
	id points  color-rendering display fill fill-opacity fill-rule pointer-events shape-rendering stroke stroke-opacity stroke-width visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform 

	polyline
	id points  color-rendering display fill fill-opacity fill-rule pointer-events shape-rendering stroke stroke-opacity stroke-width visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform 

	radialGradient
	id gradient-units cx cy r  color-rendering display pointer-events visibility 

	rect
	id width height x y rx ry  color-rendering display fill fill-opacity fill-rule pointer-events shape-rendering stroke stroke-opacity stroke-width visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform 

	script
	externalResourcesRequired id begin type enabled 

	set
	id enabled begin end dur repeatCount repeatDur restart attributeName fill=”freeze” to xlink:href xlink:title xlink:type xlink:role xlink:arcrole xlink:actuate xlink:show 

	stop
	id offset  color-rendering display pointer-events stop-color stop-opacity visibility 

	svg
	id externalResourcesRequired width(not animatable if gradient with gradientUnits=”userSpaceOnUse”) height(not animatable if gradient with gradientUnits=”userSpaceOnUse”) viewBox preserveAspectRatio zoomAndPan background-fill background-fill-opacity syncBehavior syncBehaviorDefault syncTolerance syncToleranceDefault begin transformBehaviorDefault  display pointer-events visibility 

	switch
	id externalResourcesRequired  display pointer-events visibility requiredFeatures requiredExtensions systemLanguage requiredFormats 

	text
	id  color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight pointer-events stroke stroke-opacity stroke-width text-anchor text-rendering visibility requiredFeatures requiredExtensions systemLanguage requiredFormats editable x y rotation scale translation transform 

	title
	id 

	trigger
	id enabled delay event observer timeAttribute keyCodes url xlink:href 

	tspan
	id  color-rendering display fill fill-opacity fill-rule font-family font-size font-style font-weight pointer-events stroke stroke-opacity stroke-width text-anchor text-rendering visibility requiredFeatures requiredExtensions systemLanguage requiredFormats 

	use
	id externalResourcesRequired overflow width height x y  display pointer-events visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform xlink:href xlink:title xlink:type xlink:role xlink:arcrole xlink:actuate xlink:show 

	video
	id externalResourcesRequired begin end repeatCount repeatDur syncBehavior syncBehaviorDefault syncTolerance syncToleranceDefault audio-level syncReference requiredFeatures requiredExtensions systemLanguage requiredFormats xlink:href xlink:title xlink:type xlink:role xlink:arcrole xlink:actuate xlink:show width height x y overlay=”top” transformBehavior(no geometric) rotation scale translation transform 


2.4.3.6  Conformance test streams

Not defined yet.
2.4.3.7 Level definitions

Level 0: no restriction.

2.4.4 LASeR full
2.4.4.1 Applications

Advanced rich-media services on higher end embedded devices. 

2.4.4.2 List of Tools/Functionalities

This is the complete profile.
2.4.4.3 Comparison with existing profiles and object types

This profile is a superset of LASeR mini.
2.4.4.4 Supporting companies

· Streamezzo

· France Telecom

· ENST

· Siemens

· Expway

· ETRI

· Netntv
2.4.4.5 Profile definition

This table defines the allowed elements in the profile, the list of their possible children and the list of their possible attributes, possibly with restrictions when listed in bold.
	Element name
	Attributes

	a
	id externalResourcesRequired choice size audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform xlink:href xlink:title xlink:type xlink:role xlink:arcrole xlink:actuate xlink:show 

	animate
	id enabled begin end dur repeatCount repeatDur restart attributeName fill to xlink:href xlink:title xlink:type xlink:role xlink:arcrole xlink:actuate xlink:show from by values calcMode keyTimes keySplines additive accumulate 

	animateColor
	id enabled begin end dur repeatCount repeatDur restart attributeName fill to xlink:href xlink:title xlink:type xlink:role xlink:arcrole xlink:actuate xlink:show from by values calcMode keyTimes keySplines additive accumulate 

	animateMotion
	id path keyPoints rotate enabled begin end dur repeatCount repeatDur restart attributeName fill to xlink:href xlink:title xlink:type xlink:role xlink:arcrole xlink:actuate xlink:show from by values calcMode keyTimes keySplines additive accumulate 

	animateTransform
	id type enabled begin end dur repeatCount repeatDur restart attributeName fill to xlink:href xlink:title xlink:type xlink:role xlink:arcrole xlink:actuate xlink:show from by values calcMode keyTimes keySplines additive accumulate 

	audio
	id externalResourcesRequired begin end repeatCount repeatDur syncBehavior syncBehaviorDefault syncTolerance syncToleranceDefault audio-level syncReference requiredFeatures requiredExtensions systemLanguage requiredFormats xlink:href xlink:title xlink:type xlink:role xlink:arcrole xlink:actuate xlink:show 

	circle
	id cx cy r audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform 

	defs
	id audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility 

	desc
	id 

	ellipse
	id rx ry cx cy audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform 

	foreignObject
	id externalResourcesRequired width height x y background-fill background-fill-opacity audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility requiredFeatures requiredExtensions systemLanguage requiredFormats 

	g
	id externalResourcesRequired choice size audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform 

	image
	id externalResourcesRequired width height x y transformBehavior opacity audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform xlink:href xlink:title xlink:type xlink:role xlink:arcrole xlink:actuate xlink:show 

	line
	id x1 y1 x2 y2 audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform 

	linearGradient
	id gradient-units x1 x2 y1 y2 audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility 

	metadata
	id 

	mpath
	id xlink:href xlink:title xlink:type xlink:role xlink:arcrole xlink:actuate xlink:show 

	path
	id d audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility rotation scale translation transform 

	polygon
	id points audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform 

	polyline
	id points audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform 

	radialGradient
	id gradient-units cx cy r audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility 

	rect
	id width height x y rx ry audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform 

	script
	externalResourcesRequired id begin type enabled 

	set
	id enabled begin end dur repeatCount repeatDur restart attributeName fill to xlink:href xlink:title xlink:type xlink:role xlink:arcrole xlink:actuate xlink:show 

	stop
	id offset audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility 

	svg
	id externalResourcesRequired width height viewBox preserveAspectRatio zoomAndPan background-fill background-fill-opacity syncBehavior syncBehaviorDefault syncTolerance syncToleranceDefault begin transformBehaviorDefault audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility 

	switch
	id externalResourcesRequired audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility requiredFeatures requiredExtensions systemLanguage requiredFormats 

	text
	id audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility requiredFeatures requiredExtensions systemLanguage requiredFormats editable x y rotation scale translation transform 

	title
	id 

	trigger
	id enabled delay event observer timeAttribute keyCodes url xlink:href xlink:title xlink:type xlink:role xlink:arcrole xlink:actuate xlink:show 

	tspan
	id audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility requiredFeatures requiredExtensions systemLanguage requiredFormats 

	use
	id externalResourcesRequired overflow width height x y audio-level color color-rendering display display-align fill fill-opacity fill-rule font-family font-size font-style font-weight image-rendering pointer-events shape-rendering stop-color stop-opacity stroke stroke-dasharray stroke-dashoffset stroke-linecap stroke-linejoin stroke-miterlimit stroke-opacity stroke-width text-anchor text-rendering visibility requiredFeatures requiredExtensions systemLanguage requiredFormats rotation scale translation transform xlink:href xlink:title xlink:type xlink:role xlink:arcrole xlink:actuate xlink:show 

	video
	id externalResourcesRequired begin end repeatCount repeatDur syncBehavior syncBehaviorDefault syncTolerance syncToleranceDefault audio-level syncReference requiredFeatures requiredExtensions systemLanguage requiredFormats xlink:href xlink:title xlink:type xlink:role xlink:arcrole xlink:actuate xlink:show width height x y overlay transformBehavior rotation scale translation transform 


2.4.4.6 Conformance test streams

Not defined yet.
2.4.4.7 Level definitions
Level 0: no restriction.
2.5 Object Descriptor (OD) Profiles and Levels

There are currently no OD profiles under consideration.

2.6 IPMP Extensions Profiles under Consideration

These Profiles apply to the MPEG-4 and MPEG-2 IPMP Extensions specifications (ISO/IEC 14496-13, ISO/IEC 13818-11)

2.6.1 Simple IPMPX Profile

2.6.1.1 Application Areas

Simple profile of IPMPX can be used by Portable devices like music players, mobile devices, which are usually limited by CPU power, memory, etc.

2.6.1.2 List of Tools/Functionalities

This profile only includes the normative specification about the content syntax, and it doesn’t include anything about terminal behavior (for example, messaging between terminal and tools). For IPMP Extensions on MPEG-2, this includes ISOIEC 13818-1 FDAM2, which is about the definition of IPMP Control Information Table, IPMP Stream’s stream_id, IPMP Descriptor’s tag, plus some basic IPMP Data definitions and the architecture from ISOIEC 13818-11. For IPMP Extensions on MPEG-4, this includes ISOIEC 14496-1 FDAM3, which is about the IPMP Extensions part of OD framework, plus some basic IPMP Data definitions and the architecture from ISOIEC 14496-13.

Industry domain can take this simple profile, and specify some normative tools to ensure maximum simplicity.

2.6.1.3 Comparison with Existing Profile

Does not apply

2.6.1.4 Supporting Companies/Institutions

· Matsushita Electric Industrial Co.,Ltd.

· Motorola

· University of Tokyo

2.6.1.5 Level definitions 

Does not apply.

2.6.2 Core IPMPX Profile

2.6.2.1 Application Areas

Core profile of IPMPX can be used for TV STB devices, home media gatways, etc.

2.6.2.2 List of Tools/Functionalities

Core profile includes all features of simple profile, plus parametric definition of tools, the ability to carry tools inside content stream, definition of IPMP stream, and some basic messages to facilitate interoperable tool/terminal communication, including messages for routing of IPMP information from the content stream to tools, messages for tool connection/disconnection, messages for content consumption permission.

The industrial domain that adopts this profile should define a messaging API for the specific domain to pass the defined messages in order to ensure interoperability of IPMP tools. Some normative IPMP tools can be further specified to ensure simplicity.
2.6.2.3 Comparison with Existing Profile

The core profile extends the simple profile by adding the flexibility of specifying tools in a parametric way, carrying tool in the content, and by adding some basic messages to support the interoperable tool/terminal communication. 

2.6.2.4 Supporting Companies/Institutions

· Matsushita Electric Industrial Co.,Ltd.

· Motorola

· University of Tokyo

2.6.2.5 Level definitions 

Does not apply.

2.6.3 Main IPMPX Profile

This Profile consists of the entire IPMPX specification. Further details are to be provided in the next version of this document. There is an ongoing discussion about whether this Profile is needed or not.

2.7 3D Compression Profiles and Levels

2.7.1 Proposal for "Simple 3D Compression" Profile and Levels

The "Simple 3D Compression" profile combines the 3D Mesh Compression, Interpolation Compression, Wavelet Subdivision Surface, and Bone Based Animation tools for efficient 3D resource transmission and storage.

2.7.1.1 Application Areas
· 3D Game
· 3D GUI
· 3D avatar
· 3D background
2.7.1.2 List of Tools/Functionalities
The "Simple 3D Compression" profile represents a collection of compression tools to allow implementation of minimum functionalities for compact transmission and storage of 3D object under a constrained environment (e.g. mobile), where the processing power and memory size can be very limited. 
The "Simple 3D Compression" profile contains the following 3D Compression object types:
· The Simple 3DMC object type provides high compression and error resilience for static triangle 3D models. 
· The Simple CI object type compresses the Coordinate Interpolator animation.

· The Simple PI object type compresses the Position Interpolator animation. It can support both Key-Preserving and Path-Preserving mode.
· The Simple OI object type compresses the Orientation Interpolator animation. It can support both Key-Preserving and Path-Preserving mode.
· The Simple WSS object type represents, in a compressed form, the details for subdivision of 3D mesh. This tool is used for level of detail management and animation. It only allows IndexedFaceSet as a base mesh.
· The Simple BBA object type compresses the skeleton animation based on bone transforms and connected to a skin mesh model. This object type does not support Muscle. 
Table 7 – 3D Compression Object Types
	AFX Tools
	3D Compression Object Types

	
	Simple
3DMC
	Simple
CI
	Simple
PI
	Simple
OI
	Simple
WSS
	Simple
BBA

	3D Mesh Compression (3DMC)

·  Basic
	X
	 
	 
	 
	 
	 

	CoordinateInterpolator (CI)
	 
	X
	 
	 
	 
	 

	PositionInterpolator (PI)

·  Key Preserving

·  Path Preserving
	 
	 
	X
	 
	 
	 

	OrientationInterpolator (OI)

·  Key Preserving

·  Path Preserving
	 
	 
	 
	X
	 
	 

	Wavelet Subdivision Surface (WSS)

·  IndexedFaceSet for base mesh
	 
	 
	 
	 
	X
	 

	BBA

·  Only Bones
	 
	 
	 
	 
	 
	X


The "Simple 3D Compression" includes the object types as illustrated in Table 8.

Table 8 – "Simple 3D Compression" Profile
	
	"3D Compression" Object Types

	
	Simple 3DMC
	Simple
CI
	Simple
PI
	Simple
OI
	Simple

WSS
	Simple

BBA

	Simple 3D Compression Profile
	X
	X
	X
	X
	X
	X


2.7.1.3 Comparison with Existing Profiles and object types
The Simple 3D Compression Profile is the first profile defined in the "3D Compression" profile dimension. 
2.7.1.4 Supporting Companies 
· Samsung Electronics: http://www.samsung.com/
· Electronics Telecommunication Research Institute: http://www.etri.re.kr/
· Gomid: http://www.gomid.com/
· Reakosys: http://www.reakosys.com/
· VirtualDigm: http://www.vdigm.com/
· Nexus Chips: http://www.nexuschips.com
· Geosoft: http://geosoft.co.kr/
· Wow4M: http://www.wow4m.com/
2.7.1.5 Profile Level Definition

According to target device and applications, we defined two levels as listed in Tables 9, 10 and 11. The level 1 is for the mobile device without H/W graphics accelerator. Thus, it is suitable simple application such as 3D Background, 3D GUI, 3D Pre-Viewer and 3D Avatar. On the other hand, the level 2 is for the mobile device supported by H/W graphics accelerator. Thus, the level 2 is suitable for the 3D Game application in addition to the application in level 1.
Table 9. Levels and data constraints.
	Level
	Data Constraints

	Level 1
	Number of triangles in a scene ( 500

Number of objects in a scene ( 30

16.16 FixedPoint,  8-bit and 16-bit Integer

Number of bones attachable to an object ( 10
Number of bones affecting a vertex ( 2

Number of vertex in Coordinate Interpolator = 0

	Level 2
	Number of triangles in a scene ( 5000

Number of objects in a scene ( 100

16.16 FixedPoint,  8-bit and 16-bit Integer
Number of bones attachable to an object ( 30

Number of bones affecting a vertex ( 4

Number of vertex in Coordinate Interpolator > 0


Table 10. Levels and functionalities constraints.
	Level
	Functionality Constraints

	Level 1
	Triangle only

colorIndex and texCoordIndex not supported (coordIndex values are used instead)

The vertices of a face shall not define a self-intersecting polygon
A given coordIndex is not repeated in a face
Ignore normal and normalIndex  
The color and texCoord cannot be supported at the same time.
“Back Channel” not supported

	Level 2
	Triangle only

Full support of colorIndex, normalIndex, texcoordIndex
The vertices of a face shall not define a self-intersecting polygon
A given coordIndex is not repeated in a face
Color and Texture can be blended.
“Back Channel” not supported


Table 11. Levels and player constraints.
	Level
	Player Constraints (Informative Recommendation)

	Level 1
	Size of Texture memory ( 1 M

Number of light ( 1

DirectionalLight

Material: ambientIntensity, diffuseColor,  emissiveColor

Transparency

Flat and Gouraud shading

Texture Blending not supported

Texture Filtration not supported

Total Decoding Time ( 10sec

	Level 2
	Size of Texture memory ( 4 M

Number of light  ( 8

Directional Light, PointLight and SpotLight 

Material: ambientIntensity, diffuseColor, emissiveColor, shininess, specularColor
Transparency
Flat and Gouraud shading

Texture Blending

Texture Filtration

Perspective correction

Total Decoding Time ( 10sec


2.7.1.6 Conformance test Streams

Not defined yet.

�To be further studied in terms of complexity burden.


�To be further studied in terms of complexity burden.


�To be further studied. The main question is: do the extra complexity burdens justify excluding these tools.


�The maximum number of objects is under review





�The maximum number of object is under review.
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