w SAMSUNG ADVANCED
INSTITUTE OF TECHNOLOGY

Virtual world Interaction

and Interoperability.

Y ES
MHRL EE| e
2011.5.3.

creation™



1.Introduction

2.7H MIA

3.7}4F M| A| Interface 7|=

4.7t MA =2 288 8

5.MPEG-V = L& 9 szt
6.Q & A

1 -

M

creation

i



SAMSUNG ADVANCED
INSTITUTE OF TECHNOLOGY

.|
@ Augmented Reality: 2=l QIE{I{|0|A S 7}X A | @ Life logging: D149 &2 A A

Zt Database3}
Ol M A Faoz HAE HSAHE SOl HE S£ DB =
ST 3A A B/ 52 SR 29, RHE ¢ H0 = RIX|, AlZE EEE Zetoh ATS S DB AH|A
ZoteEl XY g&
© Mirror World: A|22{0| MO 2 & El SN2 © JHAMIA: LKA EM2 717 A2 0|M 3+
" Google earth & Juoh 7ty X, 2, X|F 9/X] 7|2 A = World of Warcraft, 2|L|X|, Second Life 52| A Q&/Aets
H| £ Simulation &t Simulation &7t
Augmentation g S

Augmenbed
Realty

7H0lo| 2t5 = 0| Logging

pons omed by
Blockbuster Entertainment (find Nessest Store]

2AIZE S0 I=0f Tt

= =
& 34 8 3
b w
Workds : Y5
AFE RIZE FHAt 24K|9k0] OIE 20|
Simulation TECWER RS

3D Xl__I_L EL‘%I _(ID_l 0" _?_l)é—)l Al.j(l_| gjol- -9 Source: ASF, Metaverse Roadmap Overview, 20@sation



ME S4o| L, P2P ™%,
3D Graphlcs, ST AN = X[,
Ciefet =% 7hs Collaborative work Xt

MUDs, HE 37HE Bof
X0| 2D OjH}E} S &t 3D BrowserE M

® Possible Expansion
to Various fields

- Social Networking

- Immersive Advertising

- Virtual Tour/Education

- Portal for Collaboration

- 3D portal for 3D QIE{4ll

Lineage from

NCsoft Active worlds Philips @ Second Life
- Voice Chat,

- Avatar Customize

MMORPG, ('98~),

Second Life “Virtual space”
('03~) In TelePlace

' %%ﬁa worlds
@

O
Habitat Active worlds ('94~)
from Lucas Film
('86) _
1980 1990 2000 2010 ;
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714 MlAl - Applications 8l 7t5d
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World of Warcraft  Second Life

=Kinect Avatar chat (CES 2011): M4l =2 8l VoIPE ZE%t 714 MA & AME 7ts
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7ta MlAl - EXE (Major features of virtual v )Sfr;;zésfs“fszw

@A shared space: 02| AFEXS0| 22 &7
= =00 HO| SAI0 5 7t
= Socialization or community: 7tAb A A OA M2 ZHAHE WA &t
: Clan, Social group, clubs, housemates &
" CO creation: AFEXLT7L 2 Zhet MA LHQ| %7*% s = AL, =8 Jts
X

JHAF ZH R O] Geometry—'?'-E-I TextureZtX| M2 A =8 7t

@Persistence: AF2XIO| ML 0ot DSIH, AA|ZIC 2 A& RISl

- o
"AY " VvWe| B2, O[dE AWistX| 7| fIo] AAEXAZE HF B2 AlZHS &H|SHA &

» Immediacy: 4 A|7P I*E &, MAIZE CHst =S24X 9l F/B Hl&

@ Avatar Mediation: 7}AF S7H0|| AFE XS HESSH= Avatar/7] 2 E Q9| XA &
A |t

= by A1|74|01I = AlZhE EUA =, FX} OtHIELS AFEALE SYAISHH, 24 =& AHESHH
2| S RojA .
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7 M4 - M 245 (1/2) P rsuna L

OATE 2|0

= Distributed Architecture: Ct=2| ZAXEEE E35t 7} A s& & BE THs
- Client-server?|8l B Hl: Client= OfHIE} U H|HFY S| A2 X|&, Server= Clientd] 2R
ot 40| XN|& (Second Life: 3D simulation on server)
- P2P 7|4t B & Server= 2t AFEXALQ| =M =l £ 20t Support, LIH X|= Client7f =&

(3D simulation on each cllent)

- Service-oriented architecture: Af2X}7} @ L6t= MH|AE XML7|HIO 2 K&

" Programming Language & Standard:
- C++, Java, web-based programming (Lua, Squeak, Ruby)
- XML (data standard for virtual worlds),
- Proprietary script languages (Linden scripting language)

= 3D graphics: 3D model, layout, animation, rendering 52| 7|=0| &8

= Artificial Intelligence: @17t} H|Z=ot =F 0 2 Ot=7| 2|2t X|&HH A Z, Virtual agent

=d &dd &

= Speech Interface: VoIP (AFX}ZF CHZH MH|A K&, 24M olAl 2 Xad™ g3 =
Gami N iir_ver Shlext S
F :;I F — W
- L’V‘ 1“ \’( :rlvice =] Serlvice
‘1! \’:‘ — service rasponse =
® =
Client \’!@ Client \}!‘9
= Client Client
Client
Client-server7|tt o & P2P 7|ut mei SOA D&l

6 creation™



71 M4 - £ 245 (2/2)

CALE X} 717
n ST L2 AOFEZE, Tablet 53
=TV 8l Console 7|t Interface: Sony
=\/R/AR devices: 2N MlA 7|8 QIE
- Head Mount Displays 7|7|= =4S N&5tLt CHE

=2t VW 8% (3Xl= SonyQ| PSP 52 2 B4 7ts)
ny Pla yStatlon Home, C|X| & %FOAfOI VW 7H'='F gl A2}

1u1|0| (Nintendo Wii), Kinect & &&
of ThsA He

@ 7|4t (Infrastructure)

mData Center

=Internet communication
=Mobile network

*Billing systems

FOf SHUS B3 VW NI ML
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IS MA - 382

Ot MA MB[AQ| BN E fISHM = ALE Hold STt 7hat MAZE Interoperability
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7tAF Ml A| Interface 7|= - Interaction= 9|

Virtual Worlds

A - Soundscape of Virtual world
- Representation of Real world in VW

[sensor becomes Integrated\ Indoor / Outdoor Sensor Network\ (Various types of actuators are

and Wireless Infrastructure becoming gommeroally
available

AMBX, PC& Accessory, Philips
- X High 2 2EIX0| et &

4 o O o2 =

Xt
N
(. )/
f(’J
| SPINNER V4.0 Vibro-Etfec Air Tickle
» ﬁ
-integrated with 7t0|2f, AH|2{| <2
opo[3, 2. 85, & MM, =
MM e o = A N =
= WiFi, Zigbee, S Wirelss £l 240
K—Ex. MIT context aware VW / \ 9 ° ° 82l :rLjT/ \4D Theater 5 47 7|&2| 483
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1E5224T A\ MRS chase Al I/Fo| 15} AHEXE| AFE] 91X

£ User Interface S 214 Interface Fioial ™Al B Ol A

“MOVE" (2010) \

User Behavior Analysis
Emotion analysis

[ 4 y
Facial E):pression I/F
*

? %, Human Recognition
Microsoft (2010) “.. ® Entertainment
“Kinect” %, )
- Entertainment (Game)

*
*

‘- Casual PC Interface (OS)

PS3 (2006)

PS2 (2000)

® Wellness Industry

- Wellness

‘ (Pre\7g11tive therapy)
Xbox 360 (Z005) - Proactiv'e‘ Life care

“Wiimete"

Nintendo (2006)
“"Wii”

Sony (1994)
“PlayStation”

¥

Xbox (2001)
1990 2000 2010 2020
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OQMON U2 SFM XZ B, DB 7|#rO 2 Upsamplingstol 23t A2 B K|
- Z7b8 el Mol M4 Jts
- XA © MMEE 28l "Mass spring model” M &

Additional points
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7Ha MAH EE=o| 2 - Challenge U 0|4«

T Impact
s
VW A Regulation
M X}
o O
7t MA
Open source
VW ProviderQ| Uncertainty
E 5t
(e ly — |

|

« Open sourceE 28510 sILI2| 714 M4l Client2 Z2 A|AHISl B E VWE
% 7Isot= S ot2{nstLt, 0]= CtE Platform0j| A t JS1%EI7‘I =

i

« 714 M A 2t Interoperability7} EtHE|X| O™, 2t 7iAb MA|= DnRlE Mat Z2e =11
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@VRML: 3D Interactive Vector graphics?| o} B HF (1S014772-1:1997)
=3D polygon, texture, transparency = A&
sScriptE 289l A Animation, sounds, lights 52 =& 7t

@ X3D: XML 7|dto] VRML CHAISH= 3D A=A E BETS= E=F (1S019774)
»User Interface, Earth, Shader, H-Amin (Off L| 0| O| M), GeoSpatial S2| ItE 7} =X
=t MAOf Cigt Mot BE KS

@ MPEG-V: Media context and control (ISO/IEC 23005)
n7bA A HA MAC &8 S FHa A ¢t InteroperabilityS 2|3t Metadata =

@ IEEE Virtual world: Virtual worlde| @=lof Cist E=3} XIgd (2010. 10~)

n7tA HIAIE OSI model & &850 R & 7|HIO 2 HEF3} A& Interface & Arch. 77}X| =&

0'sl Model Service Composition — messaging between different systems, stats

Trust — passing of identity associated with individuals (tied to Avatar)
Scripting — standards for server side (phpd and client side (javascript)
Application Layer Semantic / Metadata Stats

W Security — access controls, signatures, DRM

Presentation layer Browser / Client specifications

Session layer SSLJ TLS Encryption Session Persistence
Transport layer Visual Parts Voice Ports Shared App POWS} Ranges
Metwork Layer

Datalink layer IP based Network

Fhysical Layer

X3D H-Anim QlX| @& IEEE Virtual world model
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MPEG-V = L& 8l sigt - MPEG-V Archit

OJA MA EHS YT B HHo| 37 U 21X
m Jtab M| A7t Interoperability (Adaptation VV)
= S{A M| A Q| DeviceE E3t 714 MA =2t (Adaptation RV/VR)

C7Hd MA A2l
= OFBIER: 7hat BH7 20 ALBXIE (Y4 7|8 EHY 4 9l 2
= Jhaf 24N 7HAF BHHO| OFBIELS R|QI3H 2E 2K

MPEG-V Architecture |

Virtual

Enriched content

]

RepresentationR

Virtual World Data

| Adaptation VRIRV |

" User Interaction

| Adaptation RV | | Adaptation VR

b M 2H
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Part 1: Architecture (1= 5! use case)

:

- HE L|8: MPEG-V2| Scope U X, Use casesE HP S
Part 2: Control Information (Sensor/Actuator®| & §
HZE L8: Sensor U Actuator?| 45 (Capability) 7|

Part 3: Sensory Information (7tN&->3A HE M&
- & L|8: Sensory Effect H|E}L|O|E| 7|=

£ AMEX H2E 7|E
flet & O|C|oje| oEf BIO|&)

— =

(Part 4: Virtual world object characteristics (314> 714 M M4 2|8t OfHtEH/ZHAMZH K| O] M EF O|O|E) |
- BF LH8: OtHfEr B! 7h 24N & 3L MO 7|=
\,

(Part 5: Data formats for interaction devices (Sensor/Actuator2 £3&| MErst 0| E)

- B&E LY E: Actuator = 8l sensor ZUX| HE =X 7|
\

Part 6: Common types and tools

- BEE 8 OE ZE22 AL8E|E Typedt tool Ho|
Part 7: Conformance and Reference Software
-BE WE: Z4 olES A AZog o Ho

A

VANCED

TECHNOLOGY

Interaction
Data format
HE

ofuter/ 7k 245
etadata &

b LA

——2

Sensory Information
(Part 3)

Sensor
Adaptation Preference

Adaptation
RYW Engine
{(non-normative)

Adaptation
YR Engine
{non-normative)

Sensor Capability

Sensed Information
{Part 5)

ERERR AR R

o

e
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—-Interaction methods for:VWs

@ LISt 1A M A2 oA MlAl ZFHe| Interaction= £|oF Common data format & &
» Mouse U Keyboard 52 &2HX0|X| 0 £2F0| FHl Interface XS
» XA ED QU= CHUSE Al HEAIO| Interface”| =2 Common format
0| 1) 6= Motion MIAME =&3t 3D Object manipulation

=X} O] Al
o 1

L—

O 2) Camera 7|HE ™A1 XA Q14 & S &

Scaling & Rotation of an object
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MPEG-V EE L2 S T2 - use case 1: 4 718 7p i) 22000

1

oo MA 22| 7ty MA EHE (Bt AdlA)
- 2AlZE 28 §EE 7hS MAO ¢

o
2

- Light, ambient noise, temperature, humidity, distance, atmospheric pressure, force,
torque, pressure sensors

/ Sensing in Real World \ ﬂeflecting Environmentam

context to Virtual World

= ..-( - (-2e
A B R
== -")=:lf‘ S —,——:32 .*-:,
- il e
e e

¥

: - Turn on thehght -
- Brightness changes detected - Change day (night) to night (day)
- Adapt the time series sensor data
- Measure Temperature, Humidity, semantically to the virtual world
Light, Atmospheric pressure, and etc, based on the sensor capabilities and
in the real world. adaptation preferences.

17 - creation™




MPEG-V E—’.I_:— LH-g- I:I*I -CF_% - Use Case 2: Do what Ledo™™ cim or recanoiocy

® Motion Sensor
- Device®| 3X}I& AtO| I ertial M =2XSH= MA
- K|, FE, VSR, e, 455, VS E M
- BN M Z[8E 7Hy I71I N =% S0 28 7ts

Multi-modal Interface
! ﬁ =
Vl rtual World
Real World

Virtual Navigation

OOI-

\ Virtual Concert Virtual Games /
+
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MPEG-V = L& 9l o=t - MPEG-V Part 2 and 54

@MPEG-V Part 2 & 5= MANZEH XH& e MA HE B ZAHE |3t Capability § &
@t ActuatorE HEZE 17| 2|t Device Command@l Capability HHE, AIEAt M &
HE Zgdtn ULt

[ Scope of Part 5 ] _ _
Virtual Worlds' Virtual Worlds?
Scope of Part 2
P i A
User’s Sensory
Preference (Part 2) Sensed Information /
Sensory Device
Commands
I v
Sensory Device Adaptation RV / VR Sensed Information /
Capability (Part 2) o (rerreniEiG) Sensory Device
Commands

1 A

[ Sensed Information / J

Sensory Device
Commands

! !

Sensor / Actuator

Sensor Device
Capability (Part 2)

creation™




O d NA e THY MA HSE (BHE AA)
- MM EH M HEE Adaptatlon EngineOﬂ ME!
- MAZIe =2 +1IA17f Adaptation Engine0f Sensed Information=2 ™ &
- MAE MEE CapabilityE 7|HH2 2 S| A 510 VWO A M &

-

Il

r

- Sensed Information
(TimeStamp, id, sensorldRef, linkedlist,
grouplD, activate, priority)

- Sensor Capability
(Accuracy, unit, maxValue, minValue,
offset, numOfLevels, sensitivity, SNR)

/ Sensing in Real World \ ﬂeflecting Environmentam
context to Virtual World

- Brlghtness changes

- Turn on‘the Ilght
- Change day (night) to night (day)

\\ W)
'\

- Adapt the time series sensor data
semantically to the virtual world

- Measure Temperature, Humidity, VOl
Light, Atmospheric pressure, and etc, based on the sensor capabilities and
in the real world. adaptation preferences.
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MPEG-V = L2 9l 22 -Interoperability cmm ..

@7tak M Al ZF OtHtEF &2 Character 5! 7HAF K| o] M& 50| 2 Q.
= Jtab MAO|A 71Ol F kS BrESE OfHLEL MM 20| AIEAIS0| B2 AlZF A Q.
= Interoperabledt 714 M| A 7t0f|l= &20Ql2| OtHIEtE LCtE Ztat MA G| Importstil i|
A8 7S

i AN ; XA <HairColor>
N = Blonde

</HairColor>

VW " - Import parameters of VW 2
the created avatar

(—

» Sound resource
» Appearance resource
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MPEG-V E= L& 5l o=} - MPEG-V Part 4 - Interactio roperability

QT MA 24X E4 (VWOO)2
= JHM MNA Q| CYot Y E Edotet
= JHAb MA@} Interaction2 & 4= Q= HHS ST
= geometry, sound, scent, animation, and texture
X| 91 Ztzto| MediaQ| QX2 RASIEE &t

oln

O| Resourcel| FormatS |35}

Interaction references Z/J scent
as an event as a resource |

animation

Interaction devices
Resources
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cE|lAaA En 23, ID 24t 7|2 2o A
s d8H 23
« XX 30}
7t MA L =X |X| 27|, Bek S
= Ol 2] HEAl
- R|o] Bfol LHXIEIOf Q= XE o0 —
X ol
j' = Virtual cello !
- ‘gl% EEIEI A\ -
: A0 L= 2 0t0f| LS Mapping XS N\
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7|2 7d 242 &4 OfHErE
- Appearance: OtHEIS| 2B &
ol”7| &2t Metadata
- OfL|H|O]4: Of Lm0 M 2|AA B B[4
A O| mfat H

- HO{:OfHIE}S| H? s A0 & M Default Idle  Body noise Resting pose
T M-S Of L mjo] 12| of

- ‘S4: OtHIErS| 94 #¥

== = = — =
= Al
- W& B E: OtH{EOf =
M-S

Agreeableness = -0.9 Agreeab|eness =09
‘d40| = Ci2t LHE M3t 7ts
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MPEG-V = L8 9 ol — Avatar Control featuremm ;e

= Supports the feature points of the avatar to control both face and
body.
— Placeholder for sensor (sensed information)
— 24 A= E290| 9|Z2tN MHEHE =225t Facial control featuresZ2 A 9|
— AMHe =4 & Body features2 H9|
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CHNOLOGY

@ﬂﬂﬂ oS
fﬂxfol T
OtHFE}S] Hofol &8 “ts

Interaction Information 2

(Sensed Information)
Adaptation
RV Engine

Control Information

+ Face Expression Sensor (Sensor Capability) .
+ Gesture (Intelligent Camera) VR Engine
User Control / Interaction Virtual World Object Avatar
in Real World Information Characteristics in Virtual World

<ntelligent Camera Sensor Capability>
FeatureTrackingstatus: True
FacialExpressionTrackingstatus: True
maxFaceFeaturePoint: 36
TrackedFeature: Face
FaceFeaturePoint: True

<Intelligent Camera Sensed Information’»
d="1CS002" timestamp="100" activate="true"
FareFeature: Pxi0.0,Py:0.0 Fz:0.0

[facel cature: Fxi0.01,Fy:i0.0,Fz:0.01

<Face Frame>

<Intelligent Camera Sensor Capability>
FeatureTrackingStatus: True
GestureTrackingStatus: True
maxBodyFeaturePoint: 18
TrackedFeature: Body
BodyFeaturePoint: True

<Intelligent Camera Sensed Information>
id="1C5002" timestamp="100" aclivate="lrue*
BodyFealure: Px:0.0,Py:0.5,FP2-0.05
BodyFeature: Px:0.0,Py:0.4,FPz:0.04
<Gesture> <Body Frame> <Body Feature Control>
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MPEG-V = L& 4l izt - MPEG-V 29

« 7tAF MIAH FQ| InteractionZt& HEZF: MPEG-V part 2, 4, 50| &8 7t5381H,
« 7tet MA Zt2| Interoperability2t & #Z: MPEG-V part 4

* MPEG-V part 5= Interaction device?| & 8l o =X [|0|H 4} A&
« Sensed Information, Device command (Actuator)
 MPEG-V part 2= Ha2ot X&F 52 2|9t Control & XS
 Sensor Capabilities, Device Capabilities, User Preferences
« MPEG-V part 4= 7t2F MAl L2l OthbEF B! 7+ak 2| S| High level description
Ol Control & X|&
- Fa uyge
- identity (Digital Rights X| &),
- resources H3 (sound, scent, haptics, animation, and appearance),
- A A|ZF =ZEF (scaling, position, rotation, body skeleton, facial feature
points),
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SAMSUNG ADVANCED

INSTITUTE OF TECHNOLOGY

« Avatar characteristics

-size, clothing, accessories,

* Personal attributes « Communication protocols
-Shape, animation, control -Ensure security, trust, privacy
AR A2 * VO characteristics « Virtual currency exchange
Zf Interface 55 house, fumniture, ... « Visual context on location and

« User ID, user profile, ownership, orientation information from
rights and obligation of VO virtual world

» Haptic properties

0| RIBtE HE MY Y

o
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SAMSUNG ADVANCED

INSTITUTE OF TECHNOLOGY

« Many sensors * Not all the sensors,
« Mental state « User conditions (preference,

- Emotional, physical condition atmosphere, context, and so on),

« Control feature points for « Easy to use privacy /openness
T 2 SF P y privacy /op
14/ 4AZF  avatar control,
Interfaces : : :
* Input events « Contextual information (visual
» Behavioral model impression) from real world,

 Timing constraints for sensors

and actuators
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