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Metaverse Youtube, Twitch, Facebook, Instagram, Tik Tok?
Metaverse busking, contest, exhibition, fashion show ...
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2| MPEG-V (ISO/IEC 23009)

= MPEG-V History
- Starts at 2008

- Standardize 4D sensorial effects (RoSE) and virtual worlds
(Metaverse)

- Define the data exchange interface between the real world and the
virtual world

« Compose of 7 parts (ISO/IEC 23005-1 ~ 23005-7)
- Finished 4t edition in 2019
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MPEG-1oMT (ISO/IEC 23093)

= MPEG-IoMT History

Starts AhG from 2014.10 in MPEG

Specify standard interfaces (data formats and APIs) for Media
Things!

Compose of 4 parts (ISO/IEC 23093-1 ~ 23093-4)
Finished FDIS 2"d edition (will start its 379 edition soon!)

Support enhanced Media Services in 10T
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MPEG-V Architecture

Virtual World
F 3 F 3
Sensed Virtual World Sensorial
Information Object Effects
Characteristics
A 4 A 4

Engine

ﬂ RV Adaptation: converts Sensed
Info from RW to VW Object
Char/Sensed Info applied to VW

VR Adaptation: converts Sensorial
Effect data and/or VW Object
Char. from VW into Actuator Cmds

2

applied to RW

F 3 F 3 r 3 r 3 r 3
Sensed Sensor Sensor Actuation Actuator Actuator
Information| Capability Adaptation Preferences Commands | Capability

Preferences
Y
Real World User Real World
(Sensors) @ @ (Actuators)
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Real World to Virtual World

MPEG-V Architecture (Real-to-Virtual)

-,
i \ F
Virtual World L M-ﬂ_‘
F 3 I
Sensed Virtual World Sensorial
Information Object Effects
Characteristics
Engine

RV Adaptation: converts Sensed
Info from RW to VW Object
Char/Sensed Info applied to VW

VR Adaptation: converts Sensorial
Effect data and/or VW Object Char.
from VW into Actuator Cmds

applied to RW
Sensed Sensor Sensor Actuation Actuator Actuator
Information| Capability Adaptation Preferences Commands | Capability
Preferences
Y
Real World User Real World
(Sensors) @ @ (Actuators)
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Real-To-Virtual (MPEG-V Data)

Real world-to-Virtual world

- N, of

- 1 '
1 1 1
ﬁl ﬁl il

MPEG-V Part 5 MPEG-V Part 2
Sensed I nf ormation Sensor Capabilities Sensor Adaptation Preferences

Qflduptation
Engine

Adapted Sensed Information

VW Object Characteristics

MPEG-V Part 5 (SI)

MPEG-V Part 4 (VWOC)
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Real-To-Virtual (MPEG-V Data)

= E-nose Sensed Information Syntax

<!— #idEtisddtiditiddadritittitESdritEta iRt nEr ¢
<!l-— Definition of E-Nose sensor Typs — =
<!—— #i#EtitdEtEdidH AR EEHEAESEERERERFERFRAEREL ——¢
<complexType name="EnoseSensorType"><
<complexContent>«
<extension base="iidl:SensedInfoBaseType"><

<choice>¢

<element name="MonoChemical" type="mpeg7:termReferenceType"
minOccurs="0"/>«
<element name="MixtureChemical" type="mpeg7:termReferenceType"

minOccurs="0"/>«

</choice><

<attribute name="strength" type="siv:strengthType"/>¢

<attribute name="harmfulness" type="siv:harmfulnessType" use="optional"/>¢

<attribute name="chemicalGasDensity" type="float" use="optional"/><

<attribute name="chemicalGasDensityUnit" type="mpegvct:unitType"
use="optional"/><
</extension> ¢
</complexContent><
</complexType>+
<simpleType name="strengthType"><

<restriction base="NMTOKEN"><

o

<enumeration
<enumeration
<enumeration
<enumeration

<enumeration value="imperceptible"/><
<enumeration value="very weak"/>¢
<enumeration value="weak"/><
<enumeration value="distinct"/>¢
<enumeration value="strong"/><
<enumeration value="very strong"/>¢
<enumeration value="intolerable"/>¢
</restriction>¢
</simpleType><

<simpleType name="harmfulnessType"><
<restriction base="NMTOKEN">+<

value="no hazard"/>¢
value="minimal"/>¢
value="slight"/><
value="moderate" />«

<enumeration value="serious"/><
<enumeration value="severe"/><
</restriction><
</simpleType><

14



2 |Real-To-Virtual (MPEG-V Data)

= E-nose Sensed Information Instance

The E-nose has an ID of “enose01” and references “ENID01”
- The recognized scent is “orange”

* The strength of recognized scent as mixture gas is “distinct” with
no harmfulness

<iidl:SensedInfo xsi:type="siv:EncseSensorType" id="snose0l" activate=

sensorIdRef="ENID0O1" strength="distinct" harmfulness="no hazard">¢
<siv:MixtureChemical>+

m true'll

urn:mpeg:mpeg-v:01-CI-ScentCS5-NS:orange«
</siv:MixtureChemicalx>#
</iidl:SensedInfo>¢




2 |Real-To-Virtual (MPEG-V Data)

= Virtual World Object Characteristic Syntax and
Instance

<complexType name="ControlFaceFeaturesType"> <Avatar xsi:type="AvatarType">

<sequence> <ControlFeatures>
<element name="HeadOutline" <ControlFaceFeatures>
type="vwoc:0utlineType" minOccurs="0"/> <LeftEyeOutline>
<element name="LeftEyeOutline" <Outline8Points>

<Pointl xsi:type="Physical3DPointType"
z="0" y="88.4034" x="82.25715" />
<Point2 xsi:type="Physical3DPointType"
z="0" y="90.78987" x="85.4884644" />
<Point3 xsi:type="Physical3DPointType"
z="0" y="92.0758" x="88.81471" />
<Point4 xsi:type="Physical3DPointType"

type="vwoc:0utlineType" minOccurs="0"/>
<element name="RightEyeOutline"
type="vwoc:0utlineType" minOccurs="0"/>
<element name="MouthLipOutline"
type="vwoc:0utlineType" minOccurs="0"/>

<element name="NoseOutline"

type="vwoc:0utlineType" minOccurs="0"/> z="0" y="91.4023743" x="92.52211" />
<element name="LeftEyeBrowOutline" <Point5 xsi:type="Physical3DPointType"
type="vwoc:0utline4PointsType" minOccurs="( z="0" y="89.6318054" x="96.32446" />
<element name="RightEyeBrowOutline" <Point6 xsi:type="Physical3DPointType"
type="vwoc:0utline4PointsType" minOccurs="( z="0" y="88.0785751" x="92.80879" />
<element name="LeftEarOutline" <Point7 xsi:type="Physical3DPointType"
type="vwoc:0utline4PointsType" minOccurs="( z="0" y="87.52385" x="89.20732" />
<element name="RightEarOutline" <Point8 xsi:type="Physical3DPointType"
type="vwoc:0utline4PointsType" minOccurs="( z="0" y="87.46607" x="85.77515" />
<element name="FacePoints" </Outline8Points>

</LeftEyeOutline>

type="vwoc:0utlineType" minOccurs="0"/>
</ControlFaceFeatures>

</ControlFeatures>
</Avatar>

<element name="MiscellaneousPoints"

type="vwoc:PointType" minOccurs="0"

mMmavOD~A11re="11r"HhA11i AT /S




MPEG-V Architecture (Virtual-to—Real)

Virtual World to Real World

Virtual World
Sensed Virtual World Sensorial
Information Object Effects

Characteristics
A \

Engine

VR Adaptation: converts Sensorial
Effect data and/or VW Object
Char. from VW into Actuator Cmds

RV Adaptation: converts Sensed
Info from RW to VW Object
Char/Sensed Info applied to VW

applied to RW
F 3 r 3 F 3 b
Sensed Sensor Sensor Actuation Actuator Actuator
Information| Capability Adaptation Preferences Commands | Capability
Preferences
Real World User Real World

(Sensors) @ @ (Actuators)




Virtual-To—-Real (MPEG-V Data)

MPEG-V Part 3

Sensorial Effects

@ -

MPEG-V Part 2

Actuator Capabilities Actuation Preferences

SE SE

Qdaptation
Engine

Adapted Sensorial Effects

MPEG-V Part 5 (Actuator Commands)
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2

Virtual-To-Real (MPEG-V Data)

= Scent Sensorial Effect Syntax

<complexType name="ScentType™
<complexContent>

<extension base="gedl:EffectBageType">/
<attrilbute name="zcent™ type="mpeg?:termBeferenceType™

use="opptional™/ >
<attribute name="intensity-—-value"
use="pptional™/ >
<attribute name="intensity-range™
use="optional"/ />
< /extensions
</complexContents
</ complexType >

type="gedl:intensityvalueType™

type="zedl :intensityRangeT ype™

19



2 |Vlirtual-To—-Real (MPEG-V Data)

Scent Sensorial Effect Instance
« The scentis lilac

« The intensity is 0.1 mi/h [within a range of (0.0,10.0) ml/h] with a
duration of 10s and the effect starts at si:pts="0""

<z3edl :DeszcriptionMetadata>+

<gedl :Claz=zificationSchemehlias alias="SCENT" href="urn:mpeg:mpeg-v:01-51-
ScentC5-N5"

</gedl:DescriptionMetadatax+

<gedl :Effect =x=i:type=Tgev:S5centType™ intensity-value="0.1" intensitv-range="0.0
10.0™ duration="10" scent=":5SCENT:lilac™ si:pts="0"/>»+

20



MPEG-V Architecture (Virtual-to-Virtual)

Virtual World to Virtual World

Virtual World
Sensed Virtual World Sensorial
Information Object Effects

Characteristics

Engine

VR Adaptation: converts Sensorial
Effect data and/or VW Object Char.
from VW into Actuator Cmds

RV Adaptation: converts Sensed
Info from RW to VW Object
Char/Sensed Info applied to VW

applied to RW
r 3 3 F 3
Sensed Sensor Sensor Actuation Actuator Actuator
Information| Capability Adaptation Preferences Commands | Capability
Preferences
Real World User Real World

(Sensors) & & (Actuators)




2

Virtual-To-Virtual (MPEG-V Data)

= Describes the metadata for virtual objects

& affribufes

any

(UWDBaseTypE ['i]—

_______________________

____________________

____________________
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Virtual-To-Virtual (MPEG-V Data)

Describes the metadata for avatars

'||'
|
|
|
|
|
|
|
|

woc:AvatarBaseType (extension)

B aifribuies
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Virtual-To-Virtual (MPEG-V Data)

Describes the metadata for avatars

Body
Expressi-
on

Congrat-

ulations

Avatar Avatar

Appearance Animation

Facial
Expressi-
on

Facial
Look

(a) Avatar appearance (b) Avatar animation
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MPEG-IoMT Architecture

(1) Commands

Media Thing

)

Ent'ty S ’L Coglgan
(Physical/Virtual Actu-( 5 )c_om_mun
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N

Media Thing

)|

—
Mo
e

)(

—
(U8
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N\

(

Comman
d&
Commun
ication

Sensor/
Actu-
ator/Pro

Proc- cessing

essor

1. User commands (setup info.) between a system manager and a

MThing

1": User commands (setup info.) forwarded by an MThing to another

MThing, possibly in a modified form (e.g., subset of 1)

2: Sensed data (Raw or processed data) (compressed or

semantic extraction) and actuation information

2': Wrapped interface 2 (e.g., for transmission or for

semantic transformation)
3: MThing characteristics and discovery




2 |MPEG-IoMT Sensor Interface

= Sensor data APIs

Modifier and Type Method and Description

MPEGVSensedDataType = getMPEGVEnose()

The function returns a class (i.e., Java or C++)
or a structure (i.e., C) that shall include a retur
ning type (e.g., XML, Binary) and sensed data
defined by EnoseSensorType from ISO/IEC 230
05-5 (MPEG-V Part 5).

P

S

- __

<iidl:sensedInfo xsi:type="siv:EnoseSenscrType" id="enose0l" activate="trus"
sensorIdRef="ENIDO1" strength="distinct" harmfulness="no_hazard"><
<siv:MixtureChemical>¢
urn:mpeg:mpeg-v:01-CI-ScentC5-NS:orange<
</siv:MixtureChemical>¢
</iidl:SensedInfo>¢

-

Sensed Information

26



2 |MPEG-IoMT Analyser Interface

= Analysed data APlIs

Moaodifier and Tvpe Method and Descri_ntinn

AnalysedDataType getAnalysedMusicFrequency()

This function returns a class (i.e., Java or C++) or a st
ructure(i.e, C) that shall include a returning type (e.g.,
XML, Binary) and an analysed music frequency accord
ing to the audio source and the sampling rate followi
ng the specification in subclause 8.11.2.

MAnalyser
Interface

—

« Music frequency analyser

- People counter
 Face region detector/verifier ?‘T I ?IT

 Object detector -

- Light color converter =/ N
T Sensed Information
IoMT Part 3/

MPEG-V Part 5

27



2 |MPEG-IOMT Interface to Metaverse

= \What to do in Metaverse?

MAnalyser
Interface

-

Sensed Information

IoMT Part 3/
MPEG-V Part 5




= Actuation data API

2 |MPEG-IOMT Actuator Interface

MPEG-V Part 3

Sensorial Effects

@ -
:
/

SE

\

<iidl:InteractionInfo>¢
<iidl:DeviceCommandList>¢
<iidl:DeviceCommand xsi:type="dcv:ScentType" 1d="scent0l"¢
deviceIdRef="scentdevice00l" activate="true" intensity="30"¢
scent="urn:mpeg:mpeg-v:01-SI-ScentCS-NS:acacia" >+
<iidl:TimeStamp xsi:type="mpegvct:AbsoluteTimeType" absTime="1:30:23"/>
</1idl:DeviceCommand><
</iidl:DeviceCommandList>¢
</iidl:InteractionInfo>+

Adaptation

int setSprayScent(MPEGVCommandType scentSpray)

Engine

This function sets a command to a scent sprayer wit
h a class (i.e, Java or C++) or a structure (i.e,, C) that
shall include a returning type (e.g., XML, Binary) and
sensed data defined by ScentType from ISO/IEC 2300
5-5 (MPEG-V Part 5). This function returns 1; if the ta
sk succeeds, it returns 0, otherwise.

-

@ _ Actuate devices!
% MPEG-IoMT Part 3/

MPEG-V Part 5

29
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= Conclusion

MPEG-V BEE2 & M 4|2 Metaverse, Metaverse2} Metaverse ZF
w 2ol= HIO|EH & e

MPEG-IoMT E&E2 0|2{%t MPEG-V H|O|E{ & M &5}
== ™o
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= Contact:
- EX|CHEtn SEAZEYOER UMD ny

- Email: goldmunt@gmail.com
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