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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 com
established by the respective organization to deal with particular fields of technical activity. 1ISO.an
technical committees collaborate in fields of mutual interest. Other international organizations, govern
and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field jof 'infor
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

ittees
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ation

The main task of the joint technical committee is to prepare International Standards. Draft International

Standards adopted by the joint technical committee are circulated to national bodies for voting. Publicati
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this,dociment may be the subject of
rights. ISO and IEC shall not be held responsible for identifying any,er all such patent rights.

Amendment 2 to ISO/IEC 15938-3:2002 was prepared by \Joint Technical Committee ISO/IEC J
Information technology, Subcommittee SC 29, Coding ,ef_audio, picture, multimedia and hyperr
information.

This document preserves the sectioning of ISO/IEC\15938-3. The text and figures given in this Amend
are currently being considered as additions ,and/or modifications to those corresponding sectio
ISO/IEC 15938-3.
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Information technology — Multimedia content description
interface —

Part 3:
Visual

AMENDMENT 2: Perceptual 3D Shape Descriptor

Replace subclause 1.2 with:

1.2 Overview of Visual Description Tools

This part of ISO/IEC 15938 specifies tools for description of visual contehtyincluding still images, vide
3D models. These tools are defined by their syntax in DDL and hinary representations and sem
associated with the syntactic elements. They enable description of the visual features of the visual ma
such as color, texture, shape and motion, as well as localization of thé described objects in the image or
sequence. An overview of the visual description tools is shown inEigure 1.

The basic structure description tools include five supporting*tools of visual descriptions defined in clauses
They are categorized into two groups, descriptor containérs and basic supporting tools. The former cons
three datatypes, GridLayout providing efficient representations of visual features on grids, Time§

b and
antics
terial,
video

6-11.
sts of
eries

representing temporal arrays of several descriptions; GofGopFeature describes representative descriptions

over video segment, and MultipleView describing a 3D object using several pictures captured from dif]
view angles. The latter contains two tools, Spatial2DcoordinateSystem used to specify the 2D coord
system and Temporallnterpolation indicating the interpolation method between two samples on a time ax

The remaining description tools, except for the FaceRecognition descriptor, are associated with
features and are grouped into five feature categories: Color, Texture, Shape, Motion and Localization.

The color description tools inClude five color descriptors to represent different aspects of color fea
representative colors (DominantColor), color distribution (ScalableColor), spatial distribution of

(ColorLayout and ColorStricture) and perceptual feeling of illumination color (ColorTemperature). If
contains three supperting tools, ColorSpace and ColorQuantization used in DominantColor
llluminationinvariantColor to extend four color descriptors, DominantColor, ScalableColor, ColorLayou
ColorStructure, to.support illumination invariant similarity matching. An extension of ScalableColor to a
of frames or pictures (GoFGoPColor) is also included in this group. All the color descriptors can be extr
from arbitratily Shaped regions.

The _(texture description tools facilitate browsing (TextureBrowsing) and similarity ref
(HomogeneousTexture and EdgeHistogram) using the texture of a still or moving image region. All the t4
descriptors can be extracted from arbitrarily shaped regions.

ferent
inate
S.

visual

ures:
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jroup
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xture

The shape description tools include two descriptors that characterize different shape features of a 2D object or
region. The RegionShape descriptor captures the distribution of all pixels within a region and the Contour
Shape descriptor characterizes the shape properties of the contour of an object. The extension of
RegionShape is also defined as ShapeVariation to describe temporal variation of shape over video segment.
The Shape3D and Perceptual 3D Shape descriptors provide 3-dimensional shape information; the former
represents an intrinsic shape characterization of 3D mesh models, and the latter represents part-based

representation of a 3D object.

The motion description tools include four descriptors that characterize various aspects of motion. The
CameraMotion descriptor specifies a set of basic camera operations such as, for example, panning and tilting.
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The motion of a key point (pixel) from a moving object or region can be characterized by the MotionTrajectory
descriptor. The ParametricMotion descriptor characterizes an evolution of an arbitrarily shaped region over

time

in terms of a 2D geometric transformation. Finally, the MotionActivity descriptor captures the pace of the

motion in the sequence, as perceived by the viewer. All motion descriptors except for CameraMotion can be

extra

The |

cted from arbitrarily shaped regions.

ocalization description tools can be used to indicate regions of interest in the spatial (RegionLocator) and

spatio-temporal (SpatioTemporalLocator) domains.

The

FaceRecognition descriptor and the Advance Face Recognition descriptor are not associated with any

partidular visual feature and can be used to describe a human face for applications requiring the matching and

retrie

val of face images.

- Basic Structures

Descriptor Containers Basic Supporting Tools
GridLayout Temporallnterpolation
TimeSeries Spatial2DcoordinateSystem
GofGopFeature

MultipleView

- Visual Features

- Color
- Color Feature Descriptors 4 - Color Supporting. Tools
DominantColor ColorSpace
ScalableColor ColorQuantiZation
ColorLayout [NluminatignlnvariantColor
ColorStructure
GofGopColor
ColorTemperature
- Texture ——— — Shape ——— Motion
HomogeneousTexture RegionShape CameraMotion
TextureBrowsing ContourShape MotionTrajectory
EdgeHistogram ShapeVariation ParametricMotion
Shape3D MotionActivity
. ) Perceptual 3D Shape
- Localization
RegionLocator
SpatioTemporalLocator

—Other

FaceRecognition
AdvancedFaceRecognition

Figure 1 — Overview of Visual Description Tools
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Extend the definitions in clause 2:

2.4 adjacency matrix

matrix with rows and columns labeled by graph vertices, with a 1 or 0 in position (i, j) according to whether i-th

and j-th nodes are adjacent or not.

Replace subclause 4.2.2 with:

4.2.2 Generic binary representation

The use of the video-specific syntax is signalled using the codec configuration meehanism defin
ISO/IEC 15938-1. And the following classification scheme is defined for this purpose.

ed in

<ClassificationScheme uri="urn:mpeg:mpeg7:cs:VisualDescriptoxr€odecCS:2001">
<Term termID="1">
<Name xml:lang="en">MPEG7CameraMotion</Name>
<Definition xml:lang="en">ISO/IEC 15938-3 Binary' Camera Motion
Codec</Definition>
</Term>
<Term termID="2">
<Name xml:lang="en">MPEG7ColorLayout</Name
<Definition xml:lang="en">ISO/IEC 15938-3 Binary Color Layout
Codec</Definition>
</Term>
<Term termID="3">
<Name xml:lang="en">MPEG7Color@uanhtization</Name>
<Definition xml:lang="en">ISO/IEC 15938-3 Binary Color Quantization
Codec</Definition>
</Term>
<Term termID="4">
<Name xml:lang="en">MREG7ColorSpace</Name>
<Definition xml:lang="en">ISO/IEC 15938-3 Binary Color Space
Codec</Defindition>
</Term>
<Term termID="5">
<Name xml:lang="en">MPEG7ColorStructure</Name>
<Definitioh Jxml:lang="en">ISO/IEC 15938-3 Binary Color Structure
Godec</Definition>
</Term>
<Term termID="6">
<Namé& xml:lang="en">MPEG7ContourShape</Name>
¥Pefinition xml:lang="en">ISO/IEC 15938-3 Binary Contour Shape
Codec</Definition>
</ Term>
<Term termID="7">
<Name xml:lang="en">MPEG7DominantColor</Name>

<Definition xml:lang="en">ISO/IEC 15938-3 Binary Domlnant Color
Codec</Definition>
</Term>
<Term termID="8">
<Name xml:lang="en">MPEG7EdgeHistogram</Name>
<Definition xml:lang="en">ISO/IEC 15938-3 Binary Edge Histogram
Codec</Definition>
</Term>
<Term termID="9">
<Name xml:lang="en">MPEG7FaceRecognition</Name>

© ISO/IEC 2006 — All rights reserved



https://iecnorm.com/api/?name=5628ec1f7a89a8fbe02f062a5e37a386

ISO/IEC 15938-3:2002/Amd.2:2006(E)

<Definition xml:lang="en">ISO/IEC 15938-3 Binary Face Recognition
Codec</Definition>
</Term>
<Term termID="10">
<Name xml:lang="en">MPEG7FoFGoPColor</Name>
<Definition xml:lang="en">ISO/IEC 15938-3 Binary GoFGoP Color
Codec</Definition>
</Term>

o + ol VO | e e
—CFR—c ¥~ =

<Name xml:lang="en">MPEG7GridLayout</Name>
<Definition xml:lang="en">ISO/IEC 15938-3 Binary Grid Layout
Codec</Definition>
/Term>
Term termID="12">
<Name xml:lang="en">MPEG7HomogeneousTexture</Name>
<Definition xml:lang="en">ISO/IEC 15938-3 Binary Homogeneous Téxture
Codec</Definition>
/Term>
Term termID="13">
<Name xml:lang="en">MPEG7IrregularVisualTimeSeries</Nam&e>
<Definition xml:lang="en">ISO/IEC 15938-3 Binary Irreggular Time Series
Codec</Definition>
/Term>
Term termID="14">
<Name xml:lang="en">MPEG7MotionActivity</Name>
<Definition xml:lang="en">ISO/IEC 15938-3 Binary Motion Activity
Codec</Definition>
/Term>
Term termID="15">
<Name xml:lang="en">MPEG7MotionTrajectory</Name>
<Definition xml:lang="en">ISO/IEC:N5938-3 Binary Motion Trajectory
Codec</Definition>
/Term>
Term termID="16">
<Name xml:lang="en">MPEG7/MultipleView</Name>
<Definition xml:lang="en"»¥ISO/IEC 15938-3 Binary Multiple View
Codec</Definitign>
/Term>
Term termID="17">
<Name xml:lang="en">MPEG7ParametricMotion</Name>
<Definition xml:Tang="en">ISO/IEC 15938-3 Binary Parametric Motion
Codec</Befinition>
/Term>
Term termID="18">
<Name xmb:ilang="en">MPEG7RegionLocator</Name>
<Defimition xml:lang="en">ISO/IEC 15938-3 Binary Region Locator
Codec</Definition>

/ Term>
Térnm termID="19">
Name ml-lang="en">MPEGJReq] anhapa Name

<Definition xml:lang="en">ISO/IEC 15938-3 Binary Region Shape
Codec</Definition>
</Term>
<Term termID="20">
<Name xml:lang="en">MPEG7/RegularVisualTimeSeries</Name>
<Definition xml:lang="en">ISO/IEC 15938-3 Binary Regular Time Series
Codec</Definition>
</Term>
<Term termID="21">
<Name xml:lang="en">MPEG7ScalableColor</Name>
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<Definition xml:lang="en">ISO/IEC 15938-3 Binary Scalable Color
Codec</Definition>
</Term>
<Term termID="22">
<Name xml:lang="en">MPEG7Shape3D</Name>
<Definition xml:lang="en">ISO/IEC 15938-3 Binary Shape 3D
Codec</Definition>
</Term>

inn} + IRt n
P e s 8 ey e g e

<Name xml:lang="en">MPEG7Spatial2DCoordinateSystem</Name>
<Definition xml:lang="en">ISO/IEC 15938-3 Binary Spatial 2D Coordigate
System Codec</Definition>
</Term>
<Term termID="24">
<Name xml:lang="en">MPEG7SpatioTemporallocator</Name>
<Definition xml:lang="en">ISO/IEC 15938-3 Binary SpatioTemporal Locatoj
Codec</Definition>
</Term>
<Term termID="25">
<Name xml:lang="en">MPEG7TemporalInterpolation</Nane>
<Definition xml:lang="en">ISO/IEC 15938-3 BinargynTemporal Interpolation
Codec</Definition>
</Term>
<Term termID="26">
<Name xml:lang="en">MPEGT7TextureBrowsing/Name>
<Definition xml:lang="en">ISO/IEC 15938=3 Binary Texture Browsing
Codec</Definition>
</Term>
<Term termID="27">
<Name xml:lang="en”>MPEG7GofGepEeature</Name>
<Definition xml:lang="en”>1S0/IEC 15938-3 Binary Gof Gop Feature
Codec</Definition>
</Term>
<Term termID="28">
<Name xml:lang="en”>MPEG7ColorTemperature</Name>
<Definition xml : ldag="en”>IS0O/IEC 15938-3 Binary Color Temperalture
Codec</Definition>
</Term>
<Term termID="29/>
<Name xml:ZFang="en”>MPEG7ShapeVariation</Name>
<Definition xml:lang="en”>IS0O/IEC 15938-3 Binary Shape Variaftion
Codec</Definition>
</Term>
<Term tefmID="30">
<Name xml:lang="en”>MPEG7I1lluminationInvariantColor</Name>
<Pefinition =xml:lang="en”>ISO/IEC 15938-3 Binary Illumination Invarfiant
Color_Codec</Definition>
</Term>
<Term termID="31">
Name xml --lang="en”>MPEGTAdvancedFaceRecognition Name

<Definition xml:lang="en”>ISO/IEC 15938-3 Binary Advanced Face Recognition
Codec</Definition>
</Term>
<Term termID="32">
<Name xml:lang="en”>MPEG7Perceptual3DShape</Name>
<Definition xml:lang="en”>ISO/IEC 15938-3 Binary Perceptual 3D Shape
Codec</Definition>
</Term>
</ClassificationScheme>
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Replace Table 1 in subclause 5.2.4 with:

Table 1 — Assignment of IDs to descriptors

ID Descriptor
0 Forbidden
1 CameraMotion
2 ColorLayout
3 ColorSpase
4 ColorStructure
5 ColorQuantization
6 ContourShape
7 DominantColor
8 EdgeHistogram
9 FaceRecognition
10 GoFGoPColor
11 GridLayout
12 HomogeneousTexture
13 IrregularVisualTimeSeries
14 MotionActivity
15 MotionTrajectory
16 MultipleView
17 ParametricMotion
18 RegionLocator
19 RegionShape
20 RegularVisualTimeSeries
21 ScalableColor
22 Shape3D
23 Spatial2DCoordinateSystem
24 SpatioTemporalLocator
25 Temporalinterpolation
26 TextureBrowsing
27 GofGopFeature
28 ColorTemperature
29 ShapeVariation
30 llluminationinvariantColor
31 AdvancedFaceRecognition
32 Perceptual3DShape
33-255 Reserved
Add after subclause 8.5:
8.6 |Perceptual 3D Shape
The Perceptual BD-Shape descriptor is a part-based representation of a 3D object expressed as a graph. In
this dontext “node” is a vertex in the graph representation corresponding to a part in the 3D model. Such a
representation facilitates object description consistent with human perception. Compared with the Shape 3D

desciliptor,.the Perceptual 3D Shape descriptor supports additional functionalities, like ‘Query by sketch’ and
‘Que:|y by editing’, which make the content-based retrieval system more interactive and efficient in querying

and retrieving similar 3D objects.
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8.6.1 DDL representation syntax

<U—— H4#4#4444HH 44 HHHHHHHHHHEHHHHHHFE A A HHH A H S S SR H S H SRS >
<!-- Definition of MPEG-7 P3DS Datatype ==>
<U—— H4#4#44444H 444 HFHHHHHHHHEHHHHHHFEHHHSHHHEHH S S SR HHHHS RS >
<complexType name="Perceptual3DShapeType">

<complexContent>

<extension base=mpeg7:VisualDType>

secuence
<element name="BitsPerAttribute">
<simpleType>
<restriction base="integer">
<minInclusive value="1"/>
<maxInclusive value="15"/>
</restriction>
</simpleType>
</element>
<element name="IsConnected" minOccurs="0" maxOccurs="1!>
<simpleType>
<restriction>
<simpleType>
<list itemType="boolean"/>
</simpleType>
<minlength value="1"/>
<maxlength value="32385"/>
</restriction>
</simpleType>
</element>
<sequence minOccurs="1" maxOccurs="255">
<element name="Volume" typerimpeg7:unsignedl5"/>
<element name="Center X" type="mpeg7:unsignedl5"/>
<element name="Center YM)type="mpeg7:unsignedl5"/>
<element name="Center@Z" type="mpeg7:unsignedl5"/>
<element name="PCA Axis 1X" type="mpeg7:unsignedl5"/>
<element name="PCANAxis 1Y" type="mpeg7:unsignedl5"/>
<element name="RE€A Axis 1Z" type="mpeg7:unsignedl5"/>
<element name="PCA Axis 2X" type="mpeg7:unsignedl5"/>
<element name="PCA Axis 2Y" type="mpeg7:unsignedl5"/>
<element  pame="PCA Axis 27" type="mpeg7:unsignedl5"/>
<element mame="Max 1" type="mpeg7:unsignedl5"/>
<element” name="Max 2" type="mpeg7:unsignedl5"/>
<element name="Max 3" type="mpeg7:unsignedl5"/>
<élement name="Convexity" type="mpeg7:unsignedl5"/>
</seguience>
</seguehce>
</éxtension>
<J/cdomplexContent>
</complexType>

© ISO/IEC 2006 — All rights reserved 7
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8.6.2 Binary representation syntax

Perceptual3DShape { Number of bits | Mnemonics
NumOfNodes 8 uimsbf
BitsPerAttribute 4 uimsbf
for (i=0; i<( NumOfNodes * NumOfNodes -

NumOfNodes)/2; i++) {

IsConnected]i] 1 bslbf
}
For (i=0; i< NumOfNodes; i++) {
Volume[i] BitsPerAttribute | uimsbf
Center_X][i] BitsPerAttribute | uimsbf
Center_YI[i] BitsPerAttribute | uimsbf
Center_Z]Ji] BitsPerAttribute | uimsbf
PCA_ Axis_1X]i] BitsPerAttribute | uimsbf
PCA_ Axis_1Y]i] BitsPerAttribute | uimsbf
PCA Axis 1Z]i] BitsPerAttribute | uimsbf
PCA_Axis 2X]i] BitsPerAttribute | uimsbf
PCA_Axis_ 2YT]i] BitsPerAttribute | uimsbf
PCA Axis 2Z]i] BitsPerAttribute | uifsbf
Max_1]i] BitsPerAttribute |ruimsbf
Max_2[i] BitsPerAttributé | uimsbf
Max_3[i] BitsPerAttribute | uimsbf
Convexity]i] BitsPerAttribute | uimsbf
}
}
8.6.3| Descriptor component semantics
NumlOfNodes

This field exists only in binary representation,and indicates the number of nodes (corresponding to parts in the
ject). Its minimum value is 1 and maximum is 255.

3Do

BitsH
The 1
PCA |
and |
2BitsPe
value|
bin is|
quan

erAttribute

umber of bits used for quantization of parameters, Volume, Convexity, Center_X, Center_Y, Center_Z,
[Axis_1X, PCA_Axis_1Y, PCA Axis_1Z, PCA_Axis_2X, PCA_Axis_2Y, PCA_Axis 2Z., Max_1, Max_2
Max_3. Its minimum.value is 1 and maximum is 15. The uniform quantization with a number of steps

rAttribute

is employed.)The parameters residing on the boundaries between bins are assigned to integer

corresponding to)the upper bin boundary. That is, all bins are with [min max) style, except that the last
[min max]. la.more detail, let n=BitsPerAttribute, then for a float parameter value x in [0, 1] interval, the
ization result-quant(x) is as follows:

k, when i <x<
211

2n

+1,for any integer 0 <k <2" -1

unnf(r) — {

|

2" 1, when 1-——— < x <1
2n
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