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MPEG-4 Profiles/Levels Summary



Abstract

MPEG-4 provides a large and rich set of tools for the coding of audio-visual objects.  In order to allow effective implementations of the standard, subsets of the MPEG-4 Systems, Visual, and Audio tool sets have been identified, that can be used for specific applications. These subsets, called ‘Profiles’, limit the tool set a decoder has to implement. For each of these Profiles, one or more Levels have been set, restricting the computational complexity. The approach is similar to MPEG-2, where the most well known Profile/Level combination is ‘Main Profile @ Main Level’. A Profile@Level combination allows: 

a codec builder to implement only the subset of the standard he needs, while maintaining interworking with other MPEG-4 devices built to the same combination, and

checking whether MPEG-4 devices comply with the standard (‘conformance testing’). 



Profiles exist for various types of media content (audio, visual, and graphics) and for scene descriptions. MPEG does not prescribe or advise combinations of these Profiles, but care has been taken that good matches exist between the different areas.



This document reflects the thinking within MPEG as represented in the MPEG-4 FCD and July “Study on the FCD”.  It may undergo slight changes in getting to the MPEG-4 FDIS in October.  The Profiles and Levels definition for MPEG-4 Version 1 will be final at the October 1998 meeting.
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�1	Introduction



This document provides an overview of the current state of MPEG-4 Profiles and Levels after the 434rdth MPEG Meeting in TokyoDublin.



1.1	Profiles in MPEG-4 Version 1

For Systems, MPEG-4 has ‘Profiles’. Each Profile is a subset of the complete toolbox that enable a large class of applications. For Audio and Visual, MPEG-4 also has Profiles, but here a distinction is made between Object Profiles and Combination Profiles:

Object Profiles define the syntax and tools for a single (Audio of Visual) Object, that represents a meaningful entity in the audiovisual scene;

Combination Profiles are meant to determine which Objects can be combined in a decoder.



The Combination Profiles are being defined for Audio and Visual separately, as MPEG does not want to prescribe how to combine Audio and Visual tools. Thus, no Audio-Visual (Combination) Profiles will exist.



Combination Profiles themselves still give no bounds on issues like bitrate, complexity, screen size, sampling rate, etc. These constraints are to be defined in the Combination Profile’s Levels. The situation with regard to Profiling and Levels is currently under study, and not stable enough to list here. After the Tokyo MPEG 1 meeting in March 1998, when MPEG-4 Version 1 reached Final CD status (see Annex A), many of the Profiling issues have been resolved.

For the Systems, Visual and Audio parts of MPEG-4, subsets of the MPEG-4 tool set have been identified, that can be used for specific applications. These subsets are called ‘Profiles’, which limit the tool set a decoder has to implement. For each of these Profiles, one or more Levels have been set, restricting the computational complexity. The approach is similar to MPEG-2, where the most well known Profile/Level combination is ‘Main Profile @ Main Level’. A Profile@Level combination allows:

a codec builder to implement only the subset of the standard he needs, while maintaining interworking with other MPEG-4 devices built to the same combination, and

checking whether MPEG-4 devices comply with the standard (‘conformance testing’). 

Profiles exist for various types of media content (audio, visual, and graphics) and for scene descriptions. MPEG does not prescribe or advise combinations of these Profiles, but care has been taken that good matches exist between the different areas.

�

1.2	�1.3	Visual Profiles

The visual part of the standard provides profiles for the coding of natural, synthetic, and synthetic/natural hybrid visual content.  There are five profiles for natural video content:

The Simple Visual Profile provides efficient, error resilient coding of rectangular video objects, suitable for applications on mobile networks, such as PCS and IMT2000.

The Simple Scalable Visual Profile adds support for coding of temporal and spatial scalable objects to the Simple Visual Profile, It is useful for applications which provide services at more than one level of quality due to bit-rate or decoder resource limitations, such as Internet use and software decoding.

The Core Visual Profile adds support for coding of arbitrary-shaped and temporally scalable objects to the Simple Visual Profile.  It is useful for applications such as those providing relatively simple content-interactivity (Internet multimedia applications).

The Main Visual Profile adds support for coding of interlaced, semi-transparent, and sprite objects to the Core Visual Profile.  It is useful for interactive and entertainment-quality broadcast and DVD applications.

The N-Bit Visual Profile adds support for coding video objects having pixel-depths ranging from 4 to 12 bits to the Core Visual Profile.  It is suitable for use in surveillance applications.



The profiles for synthetic and synthetic/natural hybrid visual content are:

The Simple Facial Animation Visual Profile provides a simple means to animate a face model, suitable for applications such as audio/video presentation for the hearing impaired.

The Scalable Texture Visual Profile provides spatial scalable coding of still image (texture) objects useful for applications needing multiple scalability levels, such as mapping texture onto objects in games, and high-resolution digital still cameras. 

The Basic Animated 2D Texture Visual Profile provides spatial scalability, SNR scalability, and mesh-based animation for still image (textures) objects and also simple face object animation.

The Hybrid Visual Profile combines the ability to decode arbitrary-shaped and temporally scalable natural video objects (as in the Core Visual Profile) with the ability to decode several synthetic and hybrid objects, including simple face and animated still image objects.  It is suitable for various content-rich multimedia applications.

1.4	Audio Profiles

Four Audio Profiles have been defined:

The Speech Audio Profile provides a very-low bit-rate parametric speech coder, a CELP speech coder, and a Text-To-Speech interface. 

The Low Rate Synthesis Audio Profile provides a low bit-rate synthesis method, using wavetables and a Text-to-Speech Interface to generate sound and speech at very low bitrates.

The Scalable Audio Profile, a superset of both the Speech and Low Rate Synthesis Audio Profiles, is suitable for scalable coding of speech, music, and synthetic music for networks, such as Internet and Narrow band Audio DIgital Broadcasting (NADIB). The bitrates range from 6 kbit/s and 24 kbit/s, with bandwidths between 3.5 and 9 kHz.

The Main Audio Profile is a rich superset of all the other Profiles, containing tools for natural and synthetic Audio.

1.5	Graphics Profiles

Graphics Profiles define which graphical and textual elements can be used in a scene.  These profiles are defined in the Systems part of the standard:

The 2D Graphics Profile supports a variety or 2D graphics elements, and is intended for applications requiring low-complexity graphics.

The Complete Graphics Profile supports 2D and 3D graphics elements, and is intended for applications requiring advanced graphics.

1.6	Scene Description Profiles

Scene Description Profiles, defined in the Systems part of the standard, allow audiovisual scenes with audio-only, 2-dimensional, 3-dimensional or mixed 2D/3D content. The 3D Profile is called ‘VRML’, as it optimizes interworking with VRML material:

The Simple Scene Profile provides a minimal set of tools to describe the composition of a traditional audio-video scene, which can be used in e.g. a mobile communications terminal.

The 2D Scene Profile is intended for systems that implement only low complexity graphics, i.e. 2D transformations and alpha blending.

The VRML Scene Profile is intended for systems that require 3D graphics capabilities. This Profile maximises interoperability with the Virtual Reality Modeling Language specification.

The Audio Scene Profile is intended for systems that support only audio scenes.

The Complete Scene Profile includes all MPEG-4 scene description tools.



2	Definitions

2.1	Scene Description Profile

A Scene Description Profile defines which scene description nodes are allowed to build an audiovisual scene



This corresponds to a set of BIFS nodes.

2.2	Object ProfileType

An Object ProfileType defines the syntax of the bitstream for one a single (Audio, Visual, or Graphics) Object, that can represent a meaningful entity in the (Audio or Visual) scene. 



  Note that this corresponds to a list of tools. There are Audio Object ProfileTypes and Visual Object ProfileTypes. 

2.3	Combination Profile

A Profile is a subset of the complete toolbox that enables a large class of applications.  Audio and VisualA Combination Profiles defines which different Object ProfileTypes can be combined in anthe (Audio or Visual) Scene. A Graphicsal Combination Profile defines which Ggraphical elements can be combined in the scene. A Scene Description Profile defines which scene description nodes are allowed to build an audiovisual scene.  This corresponds to a set of BIFS nodes.



Profiles (Object as well as Combination Profiles) only define syntax, and not yet complexity bounds, since that is a level issue. Note that a Combination Profile is more than a collection of tools: it is a collection of admissible Object ProfileTypes, and hence a list of admissible Elementary Streams - perhaps with a restriction on how they can be combined.



Note that MPEG does not want to specify what are acceptable combinations of Audio, Visual and Graphics Combination Profiles. We want to let the market decide this.

2.4	Level

Profiles themselves give no bounds on issues like bitrate, complexity, screen size, sampling rate, etc. These constraints are to be defined in the Profile’s Levels.



A lLevel is a specification of the constraints and performance criteria on an Audio, Visual, or Graphics Combination Profile or a Scene Description Profile, and thus on the corresponding tools.



Note that in the normative parts of the standard (S, V and A) Combination Profiles can only exist at a certain level, there are no profiles without a level. We could however have a profile that is defined at only one level, in which case mentioning the level can be omitted.

 



�

Profile Requirements 

A 'set of profile requirements' is a specification of the requirements identified to address a cluster of Audio, Visual or Systems functionalities that satisfy  the needs of one or more classes of applications.



Profiles form one of the dimensions used to specify MPEG-4 conformance points. There are Visual and Audio Object Profiles, Visual and Audio Composition Profiles and Systems Profiles.



Level Requirements 

A 'set of level requirements' is a specification of the constraints and performance criteria within a specific Systems, or Composition profile that satisfy the needs of one or more classes of applications



A level is one of the dimensions used to specify MPEG-4 conformance points. Levels are defined for Combination Profiles and one or more levels may be specified for each Combination Profile. 



The definition of Object Profile Levels is currently not envisaged, but perhaps they may be useful as elements to be used in the definition of Composition Profiles.



3	Visual Profile Definitions



3.1	Profiles and levelsProfiles and Levels

A “profile” is a defined subset of the entire bitstream syntax that is defined by the specification. Within the bounds imposed by the syntax of a given profile it is still possible to require a very large variation in the performance of encoders and decoders depending upon the values taken by parameters in the bitstream.



In order to deal with this problem “levels” are defined within each profile.  A level is a defined set of constraints imposed on parameters in the bitstream.  These constraints may be simple limits on numbers.  Alternatively they may take the form of constraints on arithmetic combinations of the parameters.” [Video-CD]

The next three sections (3.2 – 3.4) correspond directly to the Visual FCD sections 9.1 – 9.3, modified as suggested in the “Study of the Visual FCD” produced at the July MPEG meeting.  Section 3.5 corresponds directly to Annex M in the Visual FCD, again as modified in the July study.



3.2	Visual Object ProfileTypes



The following table lists the tools included in each of the Object ProfileTypes. Bitstreams that represent a particular object corresponding to an Object ProfileType shall not use any of the tools for which the table does not have an ‘X’.

�Visual Object Types��





Visual Tools�Simple�Core�Main��Simple  Scalable��12N-Bit�Animated 2D Mesh�Basic Animated. 2D Texture�Scalable Texture�Simple Face��Intra Coding Mode (I-VOP)�X�X�X�X�X�X�����Inter Prediction Mode (P-VOP)�X�X�X�X�X�X�����AC/DC Prediction�X�X�X�X�X�X�����Slice Resynchronization�X�X�X�X�X�X�����Data Partitioning�X�X�X�X�X�X�����Reversible VLC�X�X�X�X�X�X�����4MV, Unrestricted MV�X�X�X�X�X�X�����Binary Shape Coding��X�X��X�X�X����H.263/MPEG-2 Quantization Tables��X�X��X�X�����P-VOP based temporal scalability Rectangular Shape ��X�X�X�X�X�����P-VOP based temporal scalability Arbitrary Shape ��X�X��X�X�����Bi-directional Prediction. Mode (B-VOP)��X�X�X�X�X�����OBMC ���X��������Interlaced tools���X��������Grayscale Alpha Shape Coding���X��������Static Sprites (includes low latency mode)���X��������Spatial Scalability Rectangular Shape����X�������Temporal Scalability Rectangular Shape����X�������Temporal Scalability Arbitrary Shape�����������4- to 12-bit pixel depth�����X������Scalable Wavelet Texture ������X�X�X���2D Dynamic Mesh with uniform topology������X�X����2D Dynamic Mesh with Delaunay topology������X�����Facial Animation Parameters���������X��Table 2-1: Object ProfileTypes





3.3	Visual Combination Profiles

Decoders that conform to a combination Profile shall be able to decode all objects that comply towith the Object ProfileTypes for which the table lists an ‘X’.



�Object  

ProfileTypes

Combination

Profiles�Simple

�Core

�Main

�Simple Scalablee.�12N-Bit�Animated 2D Mesh�Basic Animated. 2D Texture�Scalable Texture�Simple Face��1.	�Simple�X����������2.	�Simple B-VOPSimple Scaleable	�X���X�������3.	�Core�X�X���������4.	�Main�X�X�X�����X1���5.	�12N-Bit�X�X���X������6.	�Hybrid�X�X����X�X�X�X��7.	�Basic Animated 2D Texture�������X�X�X��86.	�Simple Scaleable Texture		��������X���97.	�Simple FA���������X��Table 2-2 -Visual Combination Profiles

1Concerns have been raised about the complexity implications of including the scalable texture tool in Main Profile, to those applications that don’t need the tool. Concerned parties are asked to bring evidence to WG11, showing that there is indeed such an implementation burden. Based on this evidence, a decision will be taken.





Note that the Combination Profiles can be grouped into three categories: Natural Visual (Combination Profile numbers 1-5), Synthetic Visual (Combination Profile numbers 6 8 and 79), and Synthetic/Natural Hybrid Visual  (Combination Profile numbers 68 and 97).



3.4	Visual Combination Profiles@Levels

3.4.1	Natural Visual

The table that describes the visual combination profiles and levels is given below.

below, with the following notes:



Enhancement layers are not counted as separate objects.

Defined as the combined Object surface in active macroblocks (including memory needed for enhancement layers and B-VOPs). The Macroblocks can be overlapping. The numbers were derived as follows:

99 MBs can fill a QCIF surface; 198 MBs is twice that amount. 

396 MBs can fill a CIF surface; 792 MBs is twice that amount; 495 MBs is 1.25 times 396.

1620 MBs can fill a ITU-R BT.601 surface twice.

The conformance point for the Simple Scalable CP levels is the Simple CP @L1 when spatial scalability is used and Simple CP @ L2 when temporal scalability is used.

The numbers of MB’s per second were derived as follows:

1485 MBs/s corresponds to QCIF at 15Hz. 

5940 MBs/s corresponds to 15 Hz CIF; 11880 MB/s corresponds to 30 Hz CIF. 

7425 MB/s corresponds to 1.25 times the amount of MBs in CIF at 15 Hz. 

4860 MB/s corresponds to 1620 MBs at 30 Hz.

The maximum Number of Boundary Macroblocks is 50% of the maximum total number of macroblocks

12-Bit�L2�CIF�8�8 x Core or Simple�4�792�23760�11880�(= 50%)�N. A.��2 Mbit/s�1��Main�L3�CCIR 601�16�16 x Main or Core or Simple�4�1620�Progressive: 48600�Interlaced: tbd�24300

(=50%)�t.b.d�1 taps default integer filter�15 Mbit/s �1 ��Main�L2�CIF�8�8 x Main or Core or Simple�4�792�23760�11880�(= 50%)�t.b.d.�1 taps default integer filter� 2 Mbit/s �1 ��MainL1QCIFWill not be definedCore�L2�CIF�8�8 x Core or Simple�4�792�23760��11880�(= 50%)�N. A.��2 Mbit/s�1��Core�L1�QCIF�4�4 x Core or Simple�4�198�5940��2970�(= 50%)�N. A.��384

kbits/s�1��Simple Scalable�L2�CIF�4�4 x Simple or Simple Scalable�1�792�23760�N.A.�N.A��256 kbit/s�1 spatial or temporal enhance-�ment layer��Simple Scalable�L1�CIF�4�4 x Simple or Simple Scalable�1�495�7425 �N.A.�N.A��128 kbit/s�1 spatial or temporal enhance-�ment layer��Simple�L3�CIF�4�4 x Simple�1�396�11880�N. A.�N. A.��384 kbit/s�N. A.��Simple�L2�CIF�4�4 x Simple�1�396�5940�N. A.�N. A.��128 kbits/s�N. A.��Simple�L1�QCIF�4�4 x Simple�1�99�1485�N. A.�N. A.��64 kbits/s�N. A.��Visual Combination Profile�Level�Typical Visual Session Size (in�dicative)�Max. total number of objects 1�Max. number per type�Max. number different Quant Tables�Max. total Ref. memory (MB units)2�Max. number of MB/sec 4�Max. number of Boundary MB/sec.5�Max sprite size (MB units)�Wavelet restric�tions�Max bitrate�Max. enhance-�ment layers per object��Table 2-3: Definition of Natural Visual Combination Profiles@Levels.



3.4.2	Synthetic Visual

3.4.2.1	Simple TextureScalable Texture CPProfile 



Level 1:

Quantization modes: restricted to mode 1,

Default Integer wavelet,;

numberNumber of objects = TBDt.b.d,.

Maximum  number of pixels: 414720 (note: although this corresponds to the amount pixels in an ITU-R Rec. BT.601 frame, i.e. 576 * 720 pixels, there are no restrictions on the aspect ratio), and

Maximum decoding time: 1 second.

Level 2:

t.b.d.

�

3.4.2.2	Simple Face Animation CPProfile

Level 1:

number of objects: 1,

The total FAP decode frame-rate in the bitstream shall not exceed 72 Hz ,

The decoder shall be capable of a face model rendering update of at least 15 Hz, and;

maximum bitrate 16 kbit/s.;

Level 2:

maximum number of objects: 4,

The FAP decode frame-rate in the bitstream shall not exceed 72 Hz (this means that the FAP decode framerate is to be shared among the objects),;

The decoder shall be capable of rendering the face models with the update rate of at least 60Hz, sharable between faces, with the constraint that the update rate for each individual face is not required to exceed 30Hz, and.

Maximum bitrate 32 kbit/s.;

3.4.3	Synthetic/Natural Hybrid Visual

The Levels of the Combination Profiles which support both Natural Visual Object ProfileTypes and Synthetic Visual Object ProfileTypes are specified by giving bounds for the natural objects and for the synthetic objects. Parameters like bitrate can be combined across natural and synthetic objects.

3.4.3.1	Basic Animated 2D Texture Profile

Level 1 = Simple Facial Animation CPProfile @ Level 1 + restrictions on Texture objects: t.b.d.

Maximum number of Mesh objects: 4,

Maximum total number of nodes (vertices) in Mesh objects: 480,

( = 4 x nr. of nodes of a uniform mesh covering a QCIF image with 16x16 pixel elements),

Maximum frame-rate of a Mesh object: 30 Hz, and

Maximum bitrate of Mesh objects: 64 kbit/sec.





Level 2 = Simple Facial Animation CPProfile @ Level 2 +

 restrictions on Texture objects: t.b.d.

Maximum number of Mesh objects: 8,

Maximum total number of nodes (vertices) in Mesh objects: 1748,

( = 4 x nr. of nodes of a uniform mesh covering a CIF image with 16x16 pixel elements),

Maximum frame-rate of a Mesh object: 60 Hz, and

Maximum bitrate of Mesh objects: 128 knits/sec.





3.4.3.2	Hybrid CPProfile

Level 1 = Core Visual Combination Profile @ Level 1 + Basic Animated 2D Texture @ Level 1 +

Max number of Mesh objects tbd

Number of nodes in the Meshes (4 times # of macroblocks in the visual session) = t.b.d. (proposal: 792);

max. frame-rate of the mesh - 30 Hz;

max. bitrate t.b.d.

Maximum number of Mesh objects: 4 

( = maximum number of objects in visual session)

Maximum total number of nodes (vertices) in Mesh objects: 480 

( = 4 x nr. of nodes of a uniform mesh covering a QCIF image with 16x16 pixel elements) 

Maximum frame-rate of a Mesh object: 30 Hz

( = maximum frame-rate of video object)

Maximum bitrate of Mesh objects: 64 kbit/sec.



Level 2 = Core Visual Combination Profile @ Level 2 + Basic Animated 2D Texture @ Level 2 +

max number of Mesh objects tbd

Number of nodes in the Meshes (4 times # of macroblocks in the visual session) = t.b.d. (proposal: 3168);

max. frame-rate of the mesh: t.b.d.

Max. bitrate: t.b.d.

Restrictions on texture t.b.d.

Maximum number of Mesh objects: 8 

( = maximum number of objects in visual session)

Maximum total number of nodes (vertices) in Mesh objects: 1748 

( = 4 x nr. of nodes of a uniform mesh covering a CIF image with 16x16 pixel elements) 

Maximum frame-rate of a Mesh object: 60 Hz

( = 2 x the maximum frame-rate of video object)

Maximum bitrate of Mesh objects: 128 kbit/sec.



3.5	Visual Profiles@Levels

The table that describes the visual profiles and levels is given below, with the following notes:



Enhancement layers are not counted as separate objects.

Defined as the combined Object surface in active macroblocks (including memory needed for enhancement layers and B-VOPs). The Macroblocks can be overlapping. The numbers were derived as follows:

99 MBs can fill a QCIF surface; 198 MBs is twice that amount. 

396 MBs can fill a CIF surface; 792 MBs is twice that amount; 495 MBs is 1.25 times 396.

1620 MBs can fill an ITU-R BT.601 surface twice.

The conformance point for the Simple Scalable Visual Profile Levels is the Simple Profile @L1 when spatial scalability is used and Simple Profile @ L2 when temporal scalability is used.

The numbers of MB’s per second were derived as follows:

1485 MBs/s corresponds to QCIF at 15Hz. 

5940 MBs/s corresponds to 15 Hz CIF; 11880 MB/s corresponds to 30 Hz CIF. 

7425 MB/s corresponds to 1.25 times the amount of MBs in CIF at 15 Hz. 

4860 MB/s corresponds to 1620 MBs at 30 Hz.

This cost function gives a maximum number of hypothetically equivalent intra coded MB per second.  It is calculated as the sum of the products of the relative occurrence of the different MB types and their respective weight factors, multiplied with the maximum number of MB given in the current level definition.   For profiles including the OBMC mode (Main Visual Objects) the respective weight factors for P- and B-MBs have to be used.  The cost function equation is:



C = (wI * NI +	[wP * NP | wP (OBMC) * NP (OBMC)] + 

			[wB * NB | wB (OBMC) * NB (OBMC)] + wSI * NSI + wSP * NSP ) * NMB/sec



Where in MB without object boundary:

I-type MBs use a weight factor, wI = 1.0 (reference for the relative weight factors),

P-type MBs use a weight factor, wP = 1.5,

P-type OBMC MBs use a weight factor, wP(OBMC)= 2.0,

B-type MBs use a weight factor, wB = 2.5,

B-type OBMC MBs use a weight factor, wB(OBMC)= 3.0,

Where in MB including object boundary (shape):

I-type (IntraCAE) MBs use a weight factor, wSI = 3.0, and

P-type (InterCAE) MBs use a weight factor, wSP = 3.5.

�

N-Bit�L2�CIF�8�8 x Core or Simple�4�792�23760�41342�11880�(= 50%)�N. A.��2 Mbit/s�1��Main�L4�1920 x 1088�16�16 x Main or Core or Simple�4�16320�Progressive: 

489600�TBD��65280�1 taps default integer filter�38.4 Mbit/s �1 temporal, 2 spatial ��Main�L3�CCIR 601�16�16 x Main or Core or Simple�4�1620�Progressive: 48600�Interlaced: TBD�138267�24300

(=50%)�6480�1 taps default integer filter�15 Mbit/s �1 ��Main�L2�CIF�8�8 x Main or Core or Simple�4�792�23760�67597�11880�(= 50%)�1584�1 taps default integer filter� 2 Mbit/s �1 ��Main�L1�QCIF�

Will not be defined��Core�L2�CIF�8�8 x Core or Simple�4�792�23760��41342�11880�(= 50%)�N. A.��2 Mbit/s�1��Core�L1�QCIF�4�4 x Core or Simple�4�198�5940��10336�2970�(= 50%)�N. A.��384

Kbytes/s�1��Simple Scalable�L2�CIF�4�4 x Simple or Simple Scalable�1�792�23760�34452�N.A.�N.A��256 kbit/s�1 spatial or temporal enhancement layer��Simple Scalable�L1�CIF�4�4 x Simple or Simple Scalable�1�495�7425 �10766�N.A.�N.A��128 kbit/s�1 spatial or temporal enhancement layer��Simple�L3�CIF�4�4 x Simple�1�396�11880�17226�N. A.�N. A.��384 kbit/s�N. A.��Simple�L2�CIF�4�4 x Simple�1�396�5940�8613�N. A.�N. A.��128 kbit/s�N. A.��Simple�L1�QCIF�4�4 x Simple�1�99�1485�2153�N. A.�N. A.��64 kbit/s�N. A.��Visual  Profile�Level�Typical Visual Session Size (in�dicative)�Max. total number of objects 1�Max. number per type�Max. number different Quantization Tables�Max. total Ref. memory (MB units)2�Max. number of MB/sec 4�Cost function equivalent I-MB/sec5�Max. number of Boundary MB/sec.5�Max sprite size (MB units)�Wavelet restric�tions�Max bitrate�Max. enhancement layers per object��Table 2-3: Definition of Natural Visual Profiles@Levels.



4	Audio



4.1	MPEG-4 Audio Object ProfileTypes and Levels

4.1.1	Object ProfileTypes

Object Type�Hierarchy�Tools supported:�Object Type ID ��NULL��Direct connection Input to Output�0��AAC Main PNS�contains AAC LC�13818-7 main profile

PNS�1��AAC LC PNS��13818-7 LC profile

PNS�2��AAC SSR PNS��13818-7 SSR profile

PNS�3��T/F��13818-7 LC

PNS

LTP�4��T/F Main scalable�contains T/F LC scalable�13818-7 main

PNS

LTP

BSAC

tools for large step scalability (TLSS)

core codecs: CELP, TwinVQ, HILN�5��T/F LC scalable��13818-7 LC

PNS

LTP

BSAC

tools for large step scalability (TLSS)

core codecs. CELP, TwinVQ, HILN�6��TwinVQ core��TwinVQ�7��CELP��CELP�8��HVXC��HVXC�9��HILN��HILN�10��Parametric��HILN+HVXC�11��TTSI��Text-To-Speech Interface�12��Main Synthetic�contains Wavetable Synthesis�all structured audio tools�13��Wavetable Synthesis��SASBF

MIDI�14��reserved���15-30��Audio Generator��Synthesis tools for conformance testing�31��

Table 3-1: Audio Object ProfileTypes

��

4.1.2	Combination Profiles

Profile�Hierarchy�Audio Object Types supported:��Main�Contains Scalable, Speech and�Low Rate Synthetic�AAC Main, LC, SSR, Main/LC/SSR+PNS

T/F, T/F Main Scalable, T/F LC Scalable

TwinVQ core

CELP

HVXC

HILN

Parametric

Main Synthetic

TTSI

Audio Generator��Scalable�Contains Speech�T/F LC Scalable

AAC-LC or/and T/F

CELP

HVXC

TwinVQ core

HILN

Parametric

Wavetable Synthesis

TTSI

Audio Generator��Speech��CELP

HVXC

TTSI

Audio Generator��Low Rate Synthesis��Wavetable Synthesis

TTSI

Audio Generator��

Table 3-2: Audio Combination Profiles



4.1.3	Complexity Units



Complexity units are defined to give an approximation of the decoder complexity in terms of processing power and RAM usage required for processing MPEG-4 Audio bitstreams in dependence of specific parameters.



The approximated processing power is given in “Processor Complexity Units” (PCU), specified in integer numbers of MOPS. The approximated RAM usage is given in “RAM Complexity Units” (RCU), specified in (mostly) integer numbers of kWords (1000 words). The RCU numbers do not include working buffers whichbuffers that can be shared between different objects and/or channels. Total complexity estimates for single-object / single-channel decoders which also include ROM requirementsdecoders that also include ROM requirements are given in Section 1.2 of the Audio FCD.



If a profile level of a profile is specified by the maximum number of complexity units, then a flexible configuration of the decoder handling different types of objects is allowed under the constraint that both values for the total complexity for decoding and sampling rate conversion (if needed) do not exceed this limit.

�

The following table gives complexity estimates for the different object profileTypes:



Object ProfileType�Parameters�PCU (MOPS)�RCU (kWords)�Remarks��AAC Main�fs = 48 kHz�5�5�1)��AAC LC�fs = 48 kHz�3�3�1)��AAC SSR�fs = 48 kHz�4�3�1)��T/F �fs = 48 kHz�4�3�1)��T/F Main Scalable�fs = 48 kHz�6�5�1), 2)��T/F LC Scalable�fs = 48 kHz�5�3�1), 2)��TwinVQ core�fs = 24 kHz�2�3�1)��CELP�fs = 8 kHz�1�1���CELP�fs = 16 kHz�2�1���CELP�fs = 8/16 kHz (bandwidth scalable)�4�1���HVXC�fs = 8 kHz�2�1���HILN�fs = 8 kHz, ns = 40�5�2�1), 3)��HILN�fs = 8 kHz, ns = 90�10�2�1), 3)��TTSI��-�-�4)��Wavetable Synthesis�fs = ???, nt = ???�under study�under study, 5)���Main Synthetic��under study�under study���Sampling Rate Conversion�rf = 2, 3, 4, 6��2�(.5)���Table 3-3: Complexity of Object ProfileTypes



Definitions:

fs = sampling frequency

ns = max. number of sinusoids to be synthesized

nt = max. number of tones to be synthesized simultaneously

rf = ratio of sampling rates



Notes:

PCU proportional to sampling frequency

Includes core decoder

RCU proportional to sampling frequency

The complexity for speech synthesis is not taken into account

Size of wavetable



4.1.4	Levels within the Combination Profiles

Levels for Main Combination Profile



Four levels are defined by complexity units:

PCU < 40, RCU < 20

PCU < 80, RCU < 64

PCU < 160, RCU < 128

PCU < 320, RCU < 64000



Levels for Scalable Combination Profile

Four levels are defined by configuration,; the fourth level is defined by complexity units:

24kHz   1 channel or 1 object (all object profileTypes) or 2 objects (overlay of a speech object and one low complexity SA or HILN object at 16 kHz)

24kHz   2 channels or 2 objects

48kHz   2 channels or 2 objects (48 kHz t/f or speech coding)

48 kHz/24 kHz 5 channels or multiple objects, max. one integer factor sampling rate conversion for a maximum of two channels. Flexible configuration is allowed. PCU < 30, RCU < 19.

�

Levels for Speech Combination Profile

Only one level is defined for one speech object.



Levels for Low Rate Synthesis Combination Profile

Two levels are defined by the maximum number of tones to be synthesized simultaneously, the size of the sample RAM and by the maximum number of TTS objects which can be transmitted:



max. 8 tones to be synthesized simultaneously, 64 kWords of sample RAM�max. 2 TTS objects

max. 24 tones to be synthesized simultaneously, 256 kWords of sample RAM�max. 8 TTS objects



�

5	Systems

This Subclause defines profiles of usage of Scene Description and Graphics primitives, as specified in Subclause 7.2 in the FCD. These profiles identify the various elements of this specification that must be implemented by system manufacturers in order to ensure compliance (for the specific profiles), and can thus be used by content creators.



The scene description profiles affect primarily the types of nodes whichnodes that are allowed to be present in the scene description. In some profiles, BIFS Animation and/or ROUTES are not allowed as well. Object Content Information, in particular, is available in all profiles. As describe in FCD Subclause 7.2, nodes are organized into Shared, 2D, 3D, and Mixed. The profiles are defined in terms of these sets of nodes, when possible.



In addition to scene description profiles, a set of profiles is defined for graphics media nodes that are contained in a scene description. These define the types of graphics media nodes that can be used within this profile.



Profile definitions alone are not sufficient to provide sufficient characterization of a terminal’s capabilities. For this reason, within each profile a set of levels area set of levels is defined. These levels constrain the values of various parameters so that an upper bound is identified, for use both by terminal manufacturers as well as content creators.



5.1	Parameters Used for Level Definitions

The following tables lists possible restrictions that have been defined for specific audio nodes and general restrictions that may be suitablein order to limit a conformant scene’s complexity. Where no explicit restriction is stated only general restrictions will apply to this node.

 



Parameter�Min�Max��Audio Nodes����Width�8�128��Depth�1�16��Total memory buffer�0 (AudioDelay and AudioClip are forbidden)�8 Megasamples (1s for 64 channels at 96 kHz)��Total conversion processing power�0 (sampling rate conversion is forbidden) ?�512 MIPS (128 mean complex SRCs)��AudioFx�[0...0]�TBD��Spatialisation�0�TBD��



Node�Restriction�Remarks������Grouping Nodes����Layout

�restricted by #nodes and #streams and depth of scene graph�Unclear definition in spec.:

·	dependency of scrollRate field to bitrate for StreamingText  unclear (should be the same!)

·	only used for formatting of Text and StreamingText? (proposed solution: yes!)

·	multiple children nodes allowed? (proposed solution: no! - if yes: how are they handled?) ��Transform2D�#transformations 

to be distinguished by

·	scaling

·	rotation

·	translation���Group

��no inherent complexity, only limited by general limitations (e.g. max. #nodes and scene depth)��Inline2D�Either all inlined scene graphs jointly match a conformance point OR each stream individually matches a conformance point���Shape2D

Appearance��‘container’ nodes, no inherent complexity������Appearance Nodes��������VideoObject�#nodes according to the selected Video Combination Profile���MovieTexture

ImageTexture�#pixels to be transformed for all MovieTexture and ImageTexture nodes�It is assumed that the VideoObject2D and Image2D nodes cannot be transformed and mapped onto a specific geometry ��MovieTexture

ImageTexture

VideoObject2D

Image2D

Background2D�#pixels to be held in memory for all these nodes�This may be a superset of a Visual Combination Profile since it includes moving Visual Objects and still images.��TextureTransform�limited by #pixels to be transformed 

(see MovieTexture and ImageTexture nodes)���Material2D�transparency allowed/not allowed�The transparency field may cause additional complexity! �symbol 224 \f "Wingdings" \s 10�à� restriction tbd��ShadowProperties�allowed/not allowed�further/better restriction of this node depends on clarifications in spec.:

·	to which (geometry) nodes may this node be applied?

·	How shall this node be rendered? (The shadow’s color will depend on the material where the shadow falls on!)��LineProperties�allowed/not allowed�further/better restriction of this node depends on clarifications in spec.:

·	to which (geometry) nodes may this node be applied?������Geometry Nodes����Circle�#nodes���Rectangle�#nodes�������Text�#characters for all Text (including buffer for StreamingText???) nodes�The ‘maxExtent’ may lead to a rather high rendering complexity of this node. (�symbol 224 \f "Wingdings" \s 10�à� adequate restriction tbd)��StreamingText��A box size needs to be defined in which the text (or parts of it) is to be displayed. It is assumed that this box is defined by a parent Layout node. (�symbol 224 \f "Wingdings" \s 10�à� corresponding clarification in spec. is required!) ��FontStyle�#of supported font styles. �The 3 generic style families SERIF, SANS, and TYPEWRITER will be enough in many cases������IndexedFaceSet�total #faces for all IndexedFaceSet nodes�Texture mapping on IndexedFaceSet nodes potentially causes additional complexity (besides the computational requirements for transformation processing) due to a high amount of transformation matrices (one per face! �symbol 224 \f "Wingdings" \s 10�à� memory requirements!)��TextureCoordinate�#nodes �may lead to an additional complexity of the IndexedFaceSet node (see remarks of that node)��IndexedLineSet�total #lines for all IndexedLineSet nodes���PointSet2D��restricted only by limitations of  Color and Coordinate2D nodes��Curve2D�total #points for all Curve2D nodes�������Misc. Nodes��������Color�total #color fields (1 color field = 3 values: [R,G,B]) for all color nodes�#SFColor values (as used by the ShadowProperties and LineProperties nodes) might have to be included in this restriction	��Coordinate2D�#point fields (1 point field = 2 values: [x,y] ) for all Coordinate2D nodes�������Composite2DTexture�#nodes�The implications of this node are not well understood. Nesting of these nodes should not be allowed. Its size must be added to the overall #pixels restriction.������AnimationStream�#fields to be changed per second�This increases system control overhead��Table 4-1: Restrictions regarding Complexity for Grouping and Visual BIFS Nodes of 2D Profile



General�#nodes�to limit the necessary memory size for all nodes���#streams�limited also by max. #object descriptors���#object descriptors����sum of all bounding boxes’ surfaces < Fmax

Fmax  tbd�to limit the maximum number of (texture) pixels to be rendered���display size (CIF, QCIF, etc.)�e.g. to limit the max. #pixels to be transformed���color space�to limit the maximum number of allowed colors���depth of scene graph�limits the number of cascaded transforms��Table 4-2: General Complexity Restrictions for 2D Profile



5.2	Scene Description Profiles

The following scene description profiles are defined:



Simple

2D

VRML

Audio

Complete

5.2.1	Simple Profile

The simple profile is intended for applications that intend to emulate the operation of traditional broadcast TV. In particular, it provides for only those tools necessary to place one or more video streams and theirs associated audio stream(s) in a scene.



The following table summarizes the tools included in the profile.



Simple Profile��Nodes�ROUTEs�BIFS Animation�BIFS Updates��Layer2D, Transform2D, Sound2D, AudioSource, VideoObject2D�No�No�Yes��

�

In addition, the following restrictions apply:

No rotation or scaling is allowed in the transform nodes (if present, their values will be ignored). 

Only pixel metrics are to be used (i.e., the ‘isPixel’ parameter should be set to 1 in the BIFSScene structure).

No childrenLayer children nodes are allowed in the Layer2D node.

5.2.2	2D Profile

Applications supporting only 2D graphics capabilities have to conform to the “2D profile” as specified in this subclause. This profile is intended for systems that implement low complexity graphics that only include 2D transformations and alpha blending.



2D Profile��Nodes�ROUTEs�BIFS Animation�BIFS Updates��Shared (7.2.5.1), 2D (7.2.5.2), Layer2D (7.2.5.4.2.1), and Composite2DTexture (7.2.5.4.2.3)�Yes�Yes�Yes��

5.2.3	VRML Profile

Applications claiming conformance with the “VRML profile” of this Committee Draft have to implement all and only the nodes specified by this International Standard, that are common to the specification of ISO/IEC 14472-1 (VRML) [2].



Nodes that are common to this Final Committee Draft of International Standard and VRML are clearly identified in the description of nodes.



VRML Profile��Nodes�ROUTEs�BIFS Animation�BIFS Updates��Common VRML/MPEG-4 nodes�Yes�No�Yes��5.2.4	Audio Profile

Applications supporting only the audio-related nodes as defined by this Subclause,Subclause conform to the “Audio Profile”.



The “Audio profile” is defined by nodes 3.2.3 to 3.2.7 in the FCD (Audio nodes), plus node 3.4.17 (Sound node).



Audio Profile��Nodes�ROUTEs�BIFS Animation�BIFS Updates��Audio Nodes (3.2.3-3.2.7), Sound Node (3.4.17)�Yes�No�Yes��5.2.5	Complete Profile

Applications supporting the complete set of capabilities specified by this Part 1 of Committee Draft conform to the “Complete Profile”.



Complete Profile��Nodes�ROUTEs�BIFS Animation�BIFS Updates��All�Yes�Yes�Yes��

�

5.3	Graphics Combination Profiles

Graphics combination profiles define the set of graphics primitives (graphics media nodes) which are allowed to be present in a scene description that complies towith this profile. Currently, two such profiles are defined:

2D

Complete

5.3.1	2D Graphics Profile

The 2D graphics combination profiles involves all 2D graphics media nodes, and is profiles involve all 2D graphics media nodes, and are intended for use in conjuctionconjunction with the 2D scene description profile.



2D Graphics Profile��Nodes��Shared and 2D nodes��5.3.2	Complete Graphics Profile

The complete Complete Graphics Pprofile includes all graphics media nodes, and is intended for use in conjuctionconjunction with the VRML and Complete scene Scene description Description profilesProfiles.



Complete Graphics Profile��Nodes��All��

6	DMIF



The DMIF part of the standard has defined no Profiles.

�Annex



Abbreviations:



AAC�Advanced Audio Coding��Alpha plane�Image component providing transparency information ??? (Video)��BIFS�Binary Format for Scene description ��BSAC�Bit-Sliced Arithmetic Coding��CELP�Code Excited Linear Prediction��DMIF�Delivery Multimedia Integration Framework��FAP�Facial Animation Parameters��FBA�Facial and Body Animation ��FDP�Facial Definition Parameters��HILN�Harmonic Individual Line and Noise��HVXC�Harmonic Vector Excitation Coding��LC�Low Complexity��LPC�Linear Predictive Coding��LTP�Long Term Prediction��mesh�A graphical construct consisting of connected surface elements to describe the geometry/shape of a visual object.��MIDI�Musical Instrument Digital Interface��MPEG�Moving Pictures Experts Group��Rendering�The process of generating pixels for display��Sprite�A static sprite is a - possibly large - still image, describing panoramic background.��T/F coder�Time/Frequency Coder��TTS�Text-to-speech��Viseme�Facial expression associated to a specific phoneme ��VRML�Virtual Reality Modeling Language��
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