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PREFACE

This Standard was prepared by the Standards Australia Committee IT-029, Coded
Representation of Picture, Audio and Multimedia/Hypermedia Information.

This Standard is identical with, and has been reproduced from, ISO/IEC 14496-16:2004,
Information technology—Coding of audio-visual objects, Part 16: Animation Framework
eXtension (AFX).

The objective of this Standard is to provide the multimedia designer with an understanding of
models and their relationships for interactive multi-media contents including (but not limited to)
computer games and animation. This part also provides the designer with information «n
progressive streaming of view-dependent information.

The terms ‘normative’ and ‘informative’ are used to define the application of [1e anuex to
which they apply. A normative annex is an integral part of a standard, whereas an in‘ormative
annex is only for information and guidance.

As this Standard is reproduced from an international standard, the following coplics:

(a) Its number appears on the cover and title page while the in‘erna‘ional standard number
appears only on the cover.

(b) In the source text ‘this International Standard’ should reac ‘tlis Australian Standard’.
(c) A full point substitutes for a comma when referring to ¢ decimal marker.

References to International Standards should be 1»placed by references to Australian or
Australian/New Zealand Standards, as follows:

Reference to International Standard Australian Standard/New Zealand

ISO/IEC AS/NZS

14496 Information technologv—C oring of 14496 Information technology—Coding of
audio-visual objects audio-visual objects

14496-1 Part 1: Systems 14496.1 Part 1: Systems

14496-2 Part 2: Visual 14496.2  Part 2: Visual

Only referenced docume. ts that have been adopted as Australian or Australian/New Zealand
Standards have beer list.d.


https://www.stdhive.com/standards/as-iso-iec-1449616-2004-pdf/

CONTENTS
Page
1 ST oT o] o1 =TT PRSP 1
2 [N g g Fo AV A= =Y =T =T g Yot =T PEPRRRN L
3 Symbols and abbreviated teIMS ... ... e nnrreees s ‘
4 Animation Framework eXtension (AFX) ...t e e e e e e e e e s e aaaaaaeaes .2
4.1 T 0 o LU o f o J o 1S PR 2
4.2 LIS 2 2 11 T = P U PSPPI 3
4.3 (€T=ToT o 011 4 YA o o] E=J PP TP PO PPPPPPP 5
e B0t R 01 (o Yo [T o1 £ o PO T PP SRR VUPPPTPIPRPRN 5
4.3.2 Non-Uniform Rational B-Spline (NURBS).........cciiiiiiiiiiiiiie e e e 6
4.3.3  SUDAIVISION SUITACES ...eciiiiiiiiiitiiie ettt e s e e e et e e e s snne e e s e et et e e e s aareeeeeaanes 9
v/ IV 1S o €] g o I f=T o =TT =] g} = LA o [ PP PPRR 27
S - T g A o L=} V) (=T 1 4 1 U U RP PRI 33
4.4 Yol e =T o £=ET=T a1 €= L0 o P SO PURORR OO 37
0 A Yo o g oY 11 1T a Vo TN o o Yo L= P PR 37
4.4.2 Scripting extensions for solid modeling operations...................i.... oL ————— 41
I B ¢ 11 4 o = o SRR 45
4.5 L= =0 (Yo | P 47
Y0t R |01 o Yo LU o34 o o 47
452 Depth Image-Based RePreSENTALION .....c.iiii ittt eetia et e e e s e eeeae s a7
453  Light-field Mapping ..o e e ettt e e e e e e e e e e e are e e e e 52
4.6 T Yo F=1 T o Yo T o To ] - OO P PP RPN POPPPRR 57
4.6.1  NONLINEAIDEIOIMET ...ciiiiiiiiiie ettt ettt e et e et e e st e e e e sn et et e e e e e nnneeene 57
4.6.2  Free-form defOrMationNS. .. ... s et e e e e e et e e e e s e a bbbt e e e e e e a bbb raraaaee s 58
4.7 Generic skeleton, muscle and skin-based moc 2l d xfinition and animation..........occoevvvieee e 59
4.7.1 Generic skeleton, muscle and skin-based model definitioN .........coovvivi e 59
4.7.2 Generic skeleton, muscle and skin-bas ™ model animation ........cooooe oo 65
5 Bitstream specification.................. . . TR 67
5.1 Wavelet SUDAIVISION SUITACES .. it i it e e e s 67
51,1  DOWNSIIEAM SYNTAX ..eeritueiiiiiit o eeat ettt e ettt e e et e ettt et e ettt etb e e e e eees s s e e e e eante e e eeeeeeeenann e eeeeeesennn 67
5.1.2 Upstream syntax (FOr DaCK el e, et e e e e e e e s ae e e e e aaane 69
5.2 LSy T ] o BE] A =T To o SO PP 70
5.2.1 Overview...........ccuuee.. o~y . "SRR 70
A B TN =T 8 == U0 IS o U Tox R PPERRR: 70
5.2.3 Decoder ....c........fuus ettt eeeeeeeeeeeeeeeeeeee e, ae i e ee e e e e e eeee e et e e e te e et eeaaeaaaeeeeee e e rrraae 86
53 Depth Image-Base d RePIrESENTALION ....c.iiiiiiiiiiiiii it e e e e e e s e e e e e e as 97
T 0 R @ Tod A €Tl @0 ] 1] o =Tl 0 ] PP PPPP PP PPPPPPPRTRRN: 97
5.4 Compressed 0N 2-Dased @nNIMALION ....uuiiiiii e e e e 102
5.4.1 Bone-Based Animation stream encapsulation within BIFS-ANIM .......ccccocciiiiiiiiee e 102
5.4.2 BoneBascd Animation stream definition ..o 103
55 AR . GENEriC BACKCNANNEL. ... oot 115
5.5.1 Usagu Of the BaCkChannel. ... e e e e e s e e e e e e s s sranbreeeeaeeeas 115
5.5.2  3aCKCRANNEI ACCESS UNIt. oottt e e e e e e e e e e e e e e s st e e e eaeeeeessaaabaeeeeaeeens 115
TR R o o] (@ = 1 [ =1 (@] 41121 = U o U ERPP PRSP 115
nne A (hormative) Wavelet Mesh DecOdiNg PrOCESS ...oooiiiiiiiiiiiiiiiiiiiee ettt 127
Al OVEIVIBW ..ttt ettt e et ookt e ekttt e ok et e o4 s ket e oo b et 4o 4 e e e e e ek et e e e an b e e e e st et e e e e nnn e e e e nanreeees 127
2 B aSE MESI ... n et e et e e e e e 127
A.3 DefiNitioNs and NOTALIONS .oiiiiiiiiiieiieie e e e e e s e e e b a e e e e e e s e aatsbesbaeeeaee s sssabreenaaaeens 127
A.4 SRR o] Eo T g Y R =) g - o] § o o I ORI 128
A.5 p = o =TT o L=To o Yo [T PP URR PP PRRRRR 128
A.6 Synthesis filters and Mesh reCONSTIUCTION . ... ..uiiiiiiiii e 128


https://www.stdhive.com/standards/as-iso-iec-1449616-2004-pdf/

Page

A7 o Fe T o] g =T a Lo OO PP OO PPPPPPTN 130
Annex B (normative) MeshGrid REPreSENTatiON ........ccccvviiiiiiiiie et 131
B.1 The hierarchical multi-resolution MeShGIid ..........ooiiiiiiiiiii e 131
B.1.1 Relation between the resolution level of the mesh and the number of reference-surfaces.............. 132
B.1.2 Relation between ROIS @Nd TIlES. ....coiiiiiiiiiii it e e 133
B.1.3 Relation between the resolution level of the grid and the number of reference-surfaces. ............... 133
B.2 SCAlADIITY IMOAES ...ttt e e e oo e et e et e e e e e e e s s ab bbb ee e e e e s s annbbnneeeee s 134
B.2.1 The mesh resolution SCalability .........uuuiiiiiiiiii e e e e e e e e s rreraaeeeeessannes 134
B.2.2 The scalability in SNAP@ PreCISION ..o..iiieieiee et e e e e e aneenees 134
B.2.3  The vertex position SCAlADIIITY .......coeiiiiii e 135
B.3 ANIMAtioON POSSIDIITIES ..ot e e e e e e e s e e e e e e e e e e e eanes 36
B.3.1 Vertex-based animation...........uueiiiiiiii e e e e 158
B.3.2 Rippling effects, changing the OffSES ... e 7
B.3.3 Animation of the reference-grid POINTS ........ccccveiiiiie i Do, 137
Annex C (informative) MeShGrid repreSentatioN ... .....coo it et e e s eeeesneee s aeeeeeens 139
Cl Representing Quadrilateral meshes in the MeshGrid format ...........cccccceiiiiniiiiccc e e, 139
C.2 IndexedFaceSet models represented by the MeshGrid format. .........cccccooiviiiiiiiiii s e, 140
Annex D (informative) Solid repreSEentation ........coooiciiiiiiiiei e e e e e e n et e e s as brrrrrreraaaaa s 142
D.1 OVEBIVIBW ..ttt ettt oottt e e e e e 44 ekt bbb bttt e e e e e e e aaananbbeseeeeeeeeessannnbbsneeees aeas hteneeeesaesssannnnnnes 142
D.2 S To] 1o I = T 0 T (A= T AP PRSPPI 142
D.3 ATTRMELICS OF FOIMIS .ot e e e e e s ettt e e e e s e abe e aaeee e e 143
D.3.1 General Arithmetic Operators 0N DENSITIES .......ccccviiiiiiiiiiieiiieie e e 144
D.3.2 Ternary Logic : The Kleene Operators ........cccceeeveeeeiiiiiiiieiieeeeeeenenin oo eeeere e 146
D.3.3  DENSItIeS FIlIING «.ieiciiiee ittt T ettt e st e e e st srn e e e s nnre e e s 148
Annex E (normative) Light-field mapping framework ..........cccoooiiiiifiiii e 149
Annex F (informative) Generic skeleton, muscle and skin-based mucdel definition and animation: XMT

compliant animation file FOrMat ... e e e s s s neanees 154
F.1 "bone" animation mask and animation values................ e et e e 154
F.2 "muscle" animation mask and animation VAIUES ...........ccooiiiiiiiiiiiiie e 154
F.3 Frame mask and frame values repreSentation ... ... i e e et a e e e e e e saarraeraaaee s 154
F.4 DT (oY 27 = N 1 - e SRS 155
Annex G (informative) Face and Body animatior. <M1 tompliant animation and encoding parameter

IO FOTMIAL. ... e e ettt 159
G.1 XSD fOr FAP fIl@ FOIMAL ... ettt e et e e e et e e e s abe e e s snbb e e e e e neeeas 159
G.2 XSD fOr BAP fIll@ FOIMAL ... e ettt e et e e e ea e e s snne e e e e e neeeas 160
G.3 D ST (o] g =1 = PSSR PRTR 162
Annex H (normative) NOGE COUING AL €S .uuiiiiiiiiiiiiiiiiiii it e e e e e e e e e e e e e s s bbb re e et e e e e s aasabraeeaaaeeeeanns 165
Annex | (informative) Patent STAtEMIANTS ..ot e e e s e et e e e e e e e e e s ttanaaeeeeaeeesannnes 183

7L oY TeYo =1 o 4V SRR 184


https://www.stdhive.com/standards/as-iso-iec-1449616-2004-pdf/

AUSTRALIAN STANDARD
Information technology — Coding of audio-visual objects —

Part 16:
Animation Framework eXtension (AFX)

1 Scope

This International Standard specifies MPEG-4 Animation Framework eXtension (AFX) model for crcating interactive
multimedia contents by composing natural and synthetic objects. Within this model, MPEG-" is «¥*2nded with
higher-level synthetic objects for geometry, texture, and animation as well as dedicawd compressed
representations.

AFX also specifies a backchannel for progressive streaming of view-dependent informat »n.

2 Normative references

The following referenced documents are indispensable for the-apy ication of this document. For dated
references, only the edition cited applies. For undated rcferences, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 14496-1:2001, Information technology — Coding o' audio-visual objects — Part 1: Systems

ISO/IEC 14496-2, Information technology — Coding of audio-.:sual objects — Part 2: Visual

ISO/IEC 14496-11:2003, Information technology — C adina of audio-visual objects — Part 11: Scene description
and application engine

3 Symbols and abbreviated terms

List of symbols and abbreviated terms.

AFX Animation Fram 2w k £ Xtension
BIFS Blnary Formati.r Scene

DIBR Depth-Imaje Cased Representation
ES Elementary Strr.am

IBR Image-Basea Rendering

LFM Licht-F.~ld Mapping

NDT Noac Data Type

oD Oviect Descriptor

SDL Syntactic Description Language
VRN'L Virtual Reality Modelling Language

www.standards.com.au © Standards Australia


http://www.standards.com.au
http://www.isostandards.com.au
Cara Misdale
AUSTRALIAN STANDARD

https://www.stdhive.com/standards/as-iso-iec-1449616-2004-pdf/

	footer: www.standards.com.au
	f2: © Standards Australia


