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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international

organizations, governmental and non-governmental, in liaison with 15O and IEC, also take partin the
work. In the field of information technology, ISO and IEC have established a joint technical cominiftee,
ISO/IEC]TC 1.

The procedures used to develop this document and those intended for its further maintenance| are
described in the ISO/IEC Directives, Part 1. In particular the different approval criferia needed for
the different types of document should be noted. This document was drafted in agcordance witH the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subyject
of patent rights. ISO and IEC shall not be held responsible for identifying any or all such p4tent
rights. Details of any patent rights identified during the development-¢f the document will be ir] the
Introduction and/or on the ISO list of patent declarations received (see@ www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and doeg not
constitute an endorsement.

For an explanation on the meaning of SO specific terms and expressions related to conformity assessnent,
as well as information about ISO’s adherence to the World Trade Organization (WTO) principles il the
Technical Barriers to Trade (TBT) see the following URL: www.iso.org/iso/foreword.html.

Amendment 3 to ISO/IEC 14496-16:2011 was\prepared by ISO/IEC JTC 1, Information technology,
Subcommittee SC 29, Coding of audio, picture;xnnultimedia and hypermedia information.
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Information technology — Coding of audio-visual
objects —

Part 16:

Animation Framework eXtension (AFX)

AMENDMENT 3: Printing material and 3D graphics coding for
browsers

Page 48, 4.3.6.4.2

Replace the following:

IndexedRegionSet {
coord Coordinate {point [
oo00,100, 110,010,011, 001, 101, 1 1MNYy*0.50.50
1}
texCoord TextureCoordinate {point [
00, 0.333 0, 0.667 0, 1 0, 01, 0.333 1, 0.667\4» 1 1, 0.06067 0.5
1}
region [
Region {
coordIndex [
218-1,108-1, 038 -1, 32.8-1,127-1, 761-1, 567 -1, 745 -1
1
texCoordIndex [5 1 0 4 7 6 2 3 8]
texture ImageTexture {url "../pixy136.png"}
}
Region {
coordIndex [4 3 0 -1, 0 5%&-1, 6 50 -1, 01 6 -1, 347 -1, 72 3 -1]
texCoordIndex [4 7 6 5 1e0 3 2]
texture ImageTexture {@hl "../pix/245.png"}
}
]
}
With the following:
IndexedRegionSet {
[...]
Region {
coordImdex [
2 »¥8*>-~1, 108 -1, 03 8-1, 328-1, 650-1, 016-1, 567-1, 745 -1
]
[...]
}
Region {
coordIndex [4 3 0 -1, 0 54 -1, 127 -1, 76 1-1, 347 -1, 72 3 -1]
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Page 48, 4.3.7

Replace the current 4.3.7 (which shall be renumberred to 4.3.8) with the following.

4.3.7 3D meshes with Printing Material Texture

4.3.7.1 _General

The|IndexedPrintingRegionSet (IPRS) node is based on the IndexedRegionSet described in 4.3.6
and|it describes region-based printing material information which can be used in the 3D printing
application. The main design concept of IPRS is that the representation shall be easy to the designer.
Bas¢d on this concept, IPRS has adopted texture mapping method for describing the printing material
infofmation because it is very popular to the designer. Thanks to the region-based texture mapping,
per face or region or global material mapping is possible.
4.3.7.2 IndexedPrintingRegionSet node
4.3.7.2.1 Node interface
Ind¢xedPrintingRegionlSet {
bventIn MFInt32 set_colorIndex
bventIn MFInt32 set_coordIndex
bventIn MFInt32 set_normallndex
bventin MFInt32 set_texCoordIndex
bxposedField  SFString unit #mm, cm, m, inch
bxposedField  SFFloat minimumVerticalResolution #unit is unit
bxposedField SFNode color NULL
bxposedField SFNode coord NULL
bxposedField SFNode normal NULL
bxposedField SFNode texCoord TRUE
field SFBool ccw I #[-1,inf)
field MFInt32 colorIndex TRUE
field SEBool colorPerVertex TRUE
field SFBool convex 1
field MFNode printingRegions 0 #[0,inf)
field SFFloat creaseAngle 1 #[-1,inf)
field MFInt32 normallndex
field SFBool normalPerVertex TRUE
field SFBool solid TRUE
field MFInt32 texCoordIndex [ #[0,inf)
}
2 © IS0 2016 - All rights reserved
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4.3.7.2.2 Functionality and semantics

An IPRS node has exactly the same fields as an IRS one, except for the physical size information of
printout, and region field, which has been replaced by printingMaterialRegion.

4.3.7.3 PrintingRegion node

4.3.7.3.1 Node interface

PrintingRegion {
exposedField MFInt32 printingMaterialType NULL
exposedField SFFloat surfaceThickness #unit isTunit
exposedField SFNode color NULL
exposedField SFNode normal NULL
exposedField SFNode texCoord NULL
exposedField SFNode colorTexture NULL
exposedField SFNode printingMaterialTexture NULL
exposedField SFNode textureTransform NULL
field MFInt32 colorIndex 1 #[-1,inf)
field MFInt32 coordIndex ] #[-1,inf)
field MFInt32 normallndex 1 #[-1,inf)
field MFInt32 texCooerdindex ] #[0,inf)
field MFInt32 printingMaterialTexCoordIndex 1 #[0,inf)
}
4.3.7.3.2 Functionality and semantics

field name \O semantic
unit It has single string value which shall be one of the length unit definefl in

the ISO/IEC 23005-6 (UnitTypeCS). It defines the unit of the coord figld.
When this value is set as mm, all the coord values are interpreted as
mm (millimetre).

surfaceThickness It defines the suggested surface thickness of the model. For example
a cylinder model with 5 surfaceThickness is interpreted as “Print thle
cylinder with 5 mm surface and leave the inside empty.” Here, the uyit
for surfaceThickness is the same as unit files.

minimumVerticalResolution It defined the resolution for the acquisition process. When the mode
is designed based on the scanner, the scanner resolution is mentioned
here. When this field is set as 0.1, the 3D printing resolution which is

Her-thanrminimumVerticalReselution-doesnotmake-sense—trthis
OITIATICT UIIdIT IminmimmmmuIimmver tituritc vl .
way, the printing resolution may be estimated. Here, the unit for mini-
mumbVerticalResolution is the same as unit files.

rintingRegions t has PrintingRegion node which defined the sical material char-
printingRegi It has PrintingRegi de which defined the physical ial ch
acteristics of print-out. It has multiple nodes. When a single element is
provided, the whole model is considered as one region.

printingMaterialType It has multiple integers that defines the printing materials of print-out
as areference to a classification defined in ISO/IEC 23005-6 (Printing-
MaterialCS). When a single material is provided, the whole region is
printed as one material.

© IS0 2016 - All rights reserved 3
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field name

semantic

colorTexture

It defines the color texture used in each region for rendering purpose.

printingMaterialTexture

It defines the printing material texture map used in each region. It shall
be lossless gray image format such as PNG because the lossy compres-
sion results in a misunderstanding on the printing material informa-
tion. And the values in the image are restricted by printingMaterial-
Type. All values in the printing material texture are one value in the

p--'nh'nnMnfnm'nl’ruun ququququ
g ater gty pe-at

For example, when the printingMaterialType is provided as [0, 1, 2],
the printingMaterialTexture shall has values among 0, 1, and 2. When
the array length of printingMaterialType is 1, the printingMaterial-
Texture is null because this region is printed as a single materiakwith
printingMaterialType.

texQoordIndex

It defines the texture coordinate indexes of colorTexture.

printingMaterialTexCoordIndex

It defines the texture coordinate indexes of printingMaterialTexture.
When this is null, texCoordIndex is used as printingMaterialTexCo-
ordIndex.

4.3.7.4 Examples

The| following examples are based on the IRS representation described in 4.3.6.4.3. It has two
printingRegion and each printingRegion has colorTexture and printignMaterialTexture as illustrated in

Figyre 25.
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¢) colorTexture(245.png) d) printingmaterialTexture(245_material.png)

Figure 25—JPRS-example-with-twe printingRegion;
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In this example, three materials [0, 1, 2] are used thus the values in the printingMaterialTexture are
restricted by 0, 1 and 2.

IndexedPrintingRegionSet {
unit "mm"
minimumVerticalResolution 0.1
coord Coordinate {

pornt [ O OO, 1 OO, 20, O1 0, OL 1, 001, I 01, I 1T I, 0.5 0.5 0 ]
}
texCoord TextureCoordinate {
point [ O O, 0.333 0, 0.667 O, 1 0, 01, 0.333 1, 0.667 1, 1 1, 0.1667 0.5 ]
}
printingRegions [
PrintingRegion {
surfaceThickness 10.0
printingMaterialType [0, 1, 2]
coordIndex [ 2 18 -1, 108 -1, 038 -1, 328-1, 650=-1~0106 -1, 56 7 11,
745 -1 ]
texCoordIndex [5 1 0 4 7 6 2 3 8]
colorTexture ImageTexture { wurl "../pix/136.pag" }
printingMaterialTexture ImageTexture { wurl "../material/136 material.png" }
}
PrintingRegion {
surfaceThickness 15.0
printingMaterialType [0, 1, 2]
coordIndex [4 3 0 -1, 0 54 -1, 127 -1, 763,51, 347 -1, 72 3 -1]
texCoordIndex [4 7 6 5 1 0 3 2]
colorTexture ImageTexture { arl)"../pix/245.png" }
printingMaterialTexture ImageTexture {(\arl "../material/245 material.png" }

Page 273, Clause 6

Insert the following clause.
6 Web3D Coding

6.1 General

This document describ€s’a scene representation using a JSON schema. The reason for choosing JSQN is
the native support by inodern browsers and easiness of integration with javascript. The JSON scherha is
used to connect the ebject 2graph elements, MPEG AFX tools, images and shaders. The main componlents
of the library {see Figure 82) are the JSON parser and the GraphicsCodec, whereas the GraphicsCpdec
contains both,the SC3DMC and BBA decoders. The input of the library is the JSON description file.|The
JSON Parser-analyses its data and calls the appropriate decoders, the SC3DMC decoder for the mesh
data anid-BBA decoder for the animated data. The output of the decoders is then used to initializg the
corrésponding glindexedFaceSet structures that are then used by the WebGL engine to render the sdene.

© IS0 2016 - All rights reserved 5
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Figure 82 — Ove w of the Web3DCoding architecture
K\
6.2 |Scope <O
oF

Define a JSON schema thg}:qﬁ‘fows connections between object graph elements to MPEG 4 AFX
con:lgression tools (SC3DMC'and BBA), image compression tools (JPEG, JPEG2000 and PNG) and shaders.

-

6.3 [JSON Schema O

{ O
L o

"gropert N
"obje /
ype": "object",
@ roperties™: {
\ "name": {
"type": "string",
"description" : "The name of the object. The name has to be unique in
the object
definition"
by
"shapes": {
"type": "array",
"items": {
"type": "object",
"properties" : {
geometry filename" : {

"type" : "string",

© IS0 2016 - All rights reserved
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"description" : "An URL to the file containing the 3D mesh
compressed (MPEG-SC3DMC) data for the shape"
by

"transform": {
"type" : "array",
"items" : {
"type" : "number"
by
"description™ - "Apn Array of values representing the transformation
matrix specifying the transformation of the shape relative to the obgegt
center."
by
"appearance" : {
"type" : "object",
"properties" : {
"lineProperties" : {
"type" : "object",
"properties" : {
"applied" : {
"type" : "boolean",
"description" : "Specifies if the additional properties

shall be applied to all the }kihe geometry."
by

"linetype" : {
"type" : "number",
"description" : "Selects_ka line pattern as defined in thd

Table 77. Line type A€ the default. X3D. If a
linetype that is ngt\supported is requested, linetype 1
shall be used."

by

"linewidthScaleFagtor" : {
"type" : "ndmber",
"description™ : "is a multiplicative wvalue that scales 4
browser dependent nominal linewidth by the linewidth scgle
factors\This resulting value shall then be mapped to thsg
near&st available line width. A value less than or equal
to @ero refers to the minimum available line width.."

}

by
"description" : "Specifies additional properties to be appligd
to all line geometry."

by

"materials" : {
"type" : "object",
"properties" : {
"diffuseColor" : {
"type" : "array",
"items" : {
"type" : "number"

by
"description" : "An array of values, reflects all light
sources depending on the angle of the surface with
respect to the light source. The more directly the
surface faces the light, the more diffuse light reflectg'

by

Tl o £ < OULUL CIRY
"type" : uarrayu,
"items" : {

"type" : "number"

Hy
"description" : "An array of values, represents the
Models <<glowing>> objects. This can be useful for
displaying pre-lit models (where the light energy of the
room is computed explicitly), or for displaying
scientific data."

by

"shininess" : {
"type" : "number",

© IS0 2016 - All rights reserved 7
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"description" : "Determine the specular highlights (e.g.,
the shiny spots on an object). Lower shininess wvalues
produce soft glows, while higher values result in
sharper, smaller highlights"

by

"specularColor™ : {
lltype" H "array",
"items" : {
"type" : "number"
1
"description" : "An array of values. When the angle from

the light to the surface is close to the angle from the
surface to the viewer, the specularColor is added to the
diffuse and ambient colour calculations."
}y
"transparent" : {
"type" : "boolean",
"description" : "Defines whether this matexial is
transparent"
by
"opacity" : {
"type" : "number",
"description" : "Specifies how 'clear' an object is,
with 0.5 being a bit transparent!
}
}y
"description" : "An array of materials, one for each sub-shape of
the shape."
}y

"shaders" :{
"type" : "array" ,
"items" : {
"type" : "object",
"properties" : {
"activate" : ¢
"type" AN'boolean",
"descidption" : "A Specifies if the current shader is
actige or not."

by

"isSelected" : {
“type" : "boolean",
"description" : "Indicates that this shader instance

is the one selected for use by the browser."

by

"igyalid" : {
"type" : "boolean",
"description" : "Indicates whether the current shader objects

can be run as a shader program."
}o

"language" : {
"type" : "string",
"description" : "Indicates to the browser which shading

language is used for the source file. This field may be used
as a hint for the browser if the shading language is not
immediately determinable from the source (e.g., a generic
MIME type of text/plain is returned). A browser may use this
field for determining which node instance will be selected

Qll\){. tu Jl_gllUJ_C lc.uk_duc.gc that Jl_t J..D uut L/G.tJG.}Jl‘C Uf utJtJUJ_tJl_llkj.
Three basic language types are defined for this specification
and others may be optionally supported by a browser.."

by

"shader fileName" : ({
"type" : "string",
"description" : "An URL pointing to the shader definition

file in the specified language."
}
by

"required" : ["activate", "isSelected", "isValid", "language",
"shader fileName"]

© ISO 2016 - All rights reserved
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by

"texture fileName" : {

"type" : "string",

"description" : "An URL pointing to the texture for the material."
bo

"textureTransform" : {
"type" : "object",
"propertieg" - {

"center" : {
"type" : "array",
"items" : {
"type" : "number"

by
"description" : "Specifies a translation offset in texfure
coordinate space about which the rotation and scale fields are
applied."

by

"rotation"™ : {
"type" : "number",
"description" : "Specifies a rotation in radddns of the texture
coordinates
about the center point after the scaleyhas been applied. A
positive rotation value makes the teXtwre coordinates rotate
counterclockwise about the centre,thereby rotating the appearange
of the texture itself clockwise,

by

"scale" : {
"type" : "number",
"description" : "Specifiega~scaling factor in S and T of the

texture coordinates abqout\the center point."

b

"translation" : {
"type" : "array",
"items" : {
"type" : "humber"
bo
"descriptiop! : "Specifies a translation of the texture
coordinag&sw."
}
}
}
by
"description" s \"specifies the visual properties of geometry"
}y
"anm" : {
"type" & "array",
"items TN {
Utype" : "object",
"properties" : {
"numFrames" : {
"type" : "number",
"description" : "Specifies the number of frames for the current set

of properties."

by

"localCoordinates™ : {
"t_yt)c" . "L}uulca“",
"description" : "Specifies if the bone transforms are

represented in local coordinates."
by

"skeleton" : {
"type" : uarrayu,
"items": {
"type" : "object",
"properties" : {
"numBones" : {
"type" : "number",
"description" : "Specifies the number of bones in

the current skeleton."
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by

"bones" : {
"type" : "array",
"items" : {
"type" : "object",
"properties" : {
"boneID" : {
"type" : "number",
"description" : "Specifies the unique
id of the bone, ™
}y
"parentID" : {
"type" : "number",
"description" : "Specifies the parent
bone unique id of the bone."
by
"boneTransform" : {
"type" : "array",
"items" : {
"type" : "number"
by
"description" : "Armay of wvalues
representing the_transform matrix of
size 4x4 represented as 16 values
array."
}
}
}y
"description" : "Armay\of objects of type <<bones>>."
}
}
}y
"description" : "Arra%w/of objects of type <<skeleton>> that
specifie the set of BoOnes connections and hierarchical
relations."
}
by
"required" : ["numFrames", "localCoordinates", "skeleton"]
by
"description" : "Ah optional field describing the connection between the
bones and the vertices."
}y
"animation" =¥\
"type" : "object",
"properties" : {
"oba streams" : {
"type" : "array",
"items" : {
"type" : "object",
"properties" : {
"name" : {
"type": "string",
"description" : "A name for the animation. It has to
be unique for the shape object.”
I
"animation fileName" : {
"type" : "string",
"description" : "An URL pointing to the BBA file
that corresponds to the animation.™
}
}y
"required" : ["name", "animation fileName"]
}y
"description" : "An array of BBA animation streams associated

with the shape."

by
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