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We are witnessing the early, turbulent days of a revolution as
ggnificant as any other in human history. A new medium of
human communication is emerging — one that may surpass the
printing press, telephone, and television in itsimpact on our
economic and social lives. Interactive multimedia and the
information highway ar e creating a new economy based on the
networking of human intelligence.

-- Donald Tapscott
The Digital Economy
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Paradigm Shift — Mobile Life
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i Background

= Today’'slifestyle
— People are extremely busy
— Peoplewant to access, control & communicateinformation whilst on the move
— Computing is becoming more available — more ubiquitous
— Extending ICT towards ubiquitous computingis an obvious next step
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-lﬁ Static lifev.s.Mobilelife

Static life Mobilelife
Restricted area Unrestricted area
Heavily instrumented environment Uninstrumented environment
Well-defined tasks Loosely defined tasks

Location dynamic

L
H More movement

i -

Interruptions disrupting Interruptions positive
Work-related goals Leisure-oriented goals

Source: Mobile HCI 2003
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""fi Social Trends for Mobiles

— lightweight, casual, and interrupt-driven
— Contents centered around exchanging info

— Stay in touch with others within private social
groups via cellular-phones

— mobile users expect to create & sharecontent

— Communication IS entertainment.

— Userscan share current personal status with their E\EE /ﬂ

buddies —
— Servicewill send an aert when buddy or required » £/~~ Li“
;h.'_j

resource is nearby
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— 2008 1 (EETaiwan, 25/01/05)

- 1.5 (DMEurope 04/03/05)

- SkypeOut 100 (Telecom.paper, 15/03/05)

— 2008 IPTV 2530 (DMEurope 14/03/05)

- 1100 VolP(iTHome , 11/07/05)

- 2010 (EETaiwan, 23/08/05)

- IEK ( , 30/09/05)
. content

— 2010 12 (IMS Research, 11/05/04)

— KDDI ( ,29/06/04)

- LG T-DMB (DMEurope, 16/11/04)

— NTT DoCoMo 3G (Reuters, 19/11/04)

- ( BP, 17/01/05)

- GPS ( BP, 25/01/05)

- (iTHome , 28/02/05)

— 2009 93 (Telecom.paper, 03/03/05)

- 99%" KDDI ( BP, 25/05/05)
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,30/09/04)
- Wi-Fi/GPRS
,12/10/04)
- uT

3

- e

(iTHome , 27/04/05)

( , 06/05/05)

( BP,27/05/05)

DoPod 700

KDDI
eT@xi

( BP,27/09/04)
uwB (

(iTHome

LAN (  BP 07/01/05)
(DigiTimes, 20/01/05)
HSDPA  (  BP, 16/02/05)
( , 15/03/05)
( BP,28/03/05)
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— NTT DoCoMo (JapanTimes, 23/02/05)

- (iTHome , 28/02/05)

- 2008 RFID (iTHome , 02/03/05)

— NTT (Telecom.paper, 02/05/05)

- 3G ( , 18/07/05)

- MIC 100 (iTHome , 28/12/04)
- Wad-Mart RFID (iTHome , 10/01/05)

- 2008 RFID (iTHome , 02/03/05)

- RFID (iTHome , 11/03/05)
- RFID (iTHome , 29/04/05)

- RFID ( , 02/05/05)

- RFID 8 5 (iTHome , 24/06/05)

- UBWALL ( , 16/09/05)

- RFID ( , 26/09/05)
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=& A nplications — Payment and Location Based Service

II1

Location Based AP
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ﬁi Applications— Multimedia and Entertainment
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in Applications— Home Control

= Handset-centric approach: NTT Docomo Foma ) | e

_ indoor & outdoor { e~ ottt .'._-;1-.—.3
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Data source: Hitachi (Home &life)

Data source: Toshiba (Feminity )
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= Mobilelife provides opportunities for industry
— Advanced technologies in networks, devices & contents —tightly coupled with digital
contents & embedded infrastructure
« Digitd contents: service-oriented multimedia (TV/movies, music, Ads., Courses, Shopping, ...)
» Embedded infrastructure: Mobile terminals, network devices, sensors, displays ...
— Integration of social/human experts, content providers & cross-domain technologies

= Taiwan's opportunities on promoting mobilelife
— Taiwan offersideal testbed for mobile life because of advanced high technology
development, open and liberal society, people curiosity to new products.
 Possible approach: Networks, sensors, displays, contents
— Withleading LCDs, wireless networks & mobile devices, Taiwan offers an ideal test bed.
* Penetration rate of cellular phonesin Taiwan: over 118%(world no. 1)
— Japan: about 64% penetration
e Taiwan WLAN output share in worldwide market: over 90% (world no. 1)
¢ LCD industry in Taiwan: estimated 2004/2003 year growth —49% (large-size), 53% (S/M-size)
— Taiwan experience in mobile life leads to culture export
« Export digital contents, new services & business models to intemational market
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Ecosystem
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Communication I nfrastructure + Mobile Device + Content
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Briefings on Related Technologies for
Mobile Contents
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11 2005

2004 Basic Feature Smartphone
W oice + Color STHT 65K * Open 05
* EM3 * Iusic Ring Tone (40 « PIl Function
+ Clock more polyphonic * 3rd Party Apps
+ Phone Bocle soundfcomposer) + Zecure E-manl wi Attachments
+ Calculator « WBSIATAD + Instant Message
+ Tava Etnbedded Garme « PC Synchronization
* PendWARTY kevboard Input
. N « Office/PTF Document Viewer
. Specification * Mernory Flash Card
Lowtier ' fier
2005 Val Multimed Smartphone with Multimedia Enhanced
* Base of Use + Clolor TFT 65K < Mega Prxel Camera Image
* Color STIV 4,096 . e
Y] ;'TSA (;;.renera .Image Dewrnload & Play
< RAD : otg ssargmg + Bluetooth
» Polyphonic Ring Tone . 2T Taym G;a.me » Syne E-mailTnstant hdessage
= oryra— + Advanced 30 Java Came
Dewrnload i .
+ High Eesolution Video
B s
—_— + Memory Flash Card ///’ ‘
T EEEMC . 2UE11H +Push-to-talle VI(®
#é - MH- R B2005% A« E ® i &
1|
Vid AcFMation FEGMPEG 4, WMPEG 4/H.263;15-20fps |
€0 7515 fps QCIF; VTG 10 CNVGATICIFCIF, WTC CIF - -
[{Capture/Play) fos 15ips i
20/30; Drawing 50-100k
. JPEGAIF/EMP; 2D i i
Graphic Graphic/ 2ME (MIDP 1,03 1anglestVE MIDP 20) |
OVGANGA Pixels with
CIF-QWGA Pixels wih ) . i i
Image Digital Zoom E|g\talf0pt|calloum&Autu - Zoom/!
acus
Musi Music Ring Tone Wusic Ring Tane i
usic {Pokyphonic Sound) (WA IATIMPS Fragment) | e

2003

2003

AR EFREMIC » 0045117
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i Mobile Technologies
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Java

Powecred

Browsing
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= handheld device , ODM
- ODM
- ODM
- . | Past Fow Futurg
Serecesducior N
Lorupormred ! Elmtemize K | ctandardize IC
E | 18 wechoacoes »
- sarvice/ | s » e
content provider E ] dorere ke
= Niche/Potential Apps A e | huts vake
- M ing oo L Hrapdked & Vidse
— Video streaming WAy | F | '
— Entertainment—Mobilegame ™" , ,
— Content Protection -- DRM o, Sl Chipoundry —+ Chipset Vandses — » Soiton Praviders
Iiny aticnt
Dawinabor Hmdaigrmnid - = oM
FELE . WLEWC BTN i 17 oy IcC
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Ti Mobile Messaging

SMS

| #ﬂ! | 'l
[

* Plain text, maximum * Plain text, simple « Freeform text, colour,
160 characters, black graphics & sound, graphics, photos, audio
only upper limit on message and video

» Uses the SS7 signalling size « Unlimited message size
channel » Uses the SS7 signalling . Uses IP standards

channel

* Supported by (nearly)
all GSM phones in EMS will have limited
current use significance

Fl4 - MW - XA ©2005% A - E %l &
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i Mobile Messaging Featres

= Message Composer MMS

- 2 ( 3GPP MMS media & codec)
« Text
« Speech/Audio: AMR, MPEG4 AAC-LC, MIDI
= Image: JPEG, GIF87a, GIF89a, PNG
= Video Clip: H.263, MPEG4 Simple Profile

« File Format : 3GP, MP4 Message Box
= Synchronization: 3GPP MMS SMIL o =
= Message Viewer MMS MMS b e g
SMIL x
MMS
= Message Box: InBox, OutBox, ToSend, ..
= Configuration Setting: User Agent Essage bowse, s omnuration

= MM1 Protocol stack Library : MMS Client MMS Center

- WAP MMS Encapsulation Protocol

B - ME - T B2005% A« E N i &




"ﬁ Mobile Messaging Applications

= P2P apps: Yoo
] I\/TZP apps: , yeen
. P—2M apps: | yeen

Message

MMS MMS

el
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i Mobile media streaming

101x90 pixels 0.
256 color, No ession Description Protocol
video support SDP)
M
2.
1.
160x120 pixels { I
4096 color video: | ;
=\ ——a
10105 =) N 2G or 3G Mobile .
~ Suitable Conten Network

. UAProf, UID
SDP resolution

RTSP/RTP
UDP/IP

6.

320x240 pixels ~ f M_—
65536 color
video: 30 fps

B2005F H r E R &
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iﬁ Media Streaming for mobile devices (cont.)

= Media transmission on handset: Streaming

— Streaming: ,
= Media Encoder, Player and Streaming on
handsets

— Supports current & future CPU/DSP. E.g.:
StrongARM, Xscale, MIPS, SHC, OMAP, ..

— Image Compression /Browser : BMP, JPEG,
JPEG2000, ..

— MPEG-4 Video QCIF (or even more)

— MPEG-4 AAC LC Stereo/Mono

— Support of WMV, H.264, ..

— Support streaming through wireless LAN

Fl4 - MW - XA ©2005% A - E %l &

ﬁi Mobile Media Streaming Apps. -- Surveillance
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#= Mobile 3D Graphics related standards

I

= MIDP v2.0 - Game API (JSR 118)

= MGIF (Mobile Game Interoperability Forum) —
Game Server API

= Java Technologies for Wireless Industry (JSR 185)

= Mobile 3D Graphics API for J2ME (JSR 184)

= OpenGL ES - Proposed Graphics API for
embedded systems

«
Gooles Khones MGiE =

SFDUP BOEILE GANES INTERDFERAELITY FORUM Jaua
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"ﬁ Mobile 3D Platform Approach

» Cross platform, low-level graphics APl standard

JSR 239
Defining official
Java Bindings to

C/C++

Java Applications

m Applications

Usable Fiiref:tly by

Scenegraph APIs  Games  Middleware
Usable by higher M3G (JSR 184) Engines Libraries

pstractiomtbrares— —— | —
“Close to the metal” y Software

. [ Hardware
pﬁﬁéﬁi’.ﬁﬁﬁo OpenGL ES @L| ES OpenGL ES Engines
ik Engines

Brings advgnced
D e o J2ME  symbian
—plaﬁfﬁfms—[\%zk’_ .

> |
brew__ A windows Mobile & 4

Applications

High-level
Graphics
Libraries

Lowlevel
3D Graphics
API

Operating
Systems
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S/W Architecture & functions
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" 3D
. 3D
" 3D
" SESSION
. 3D
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‘ﬁ Mobile 3D apps— 3D online games

Flip to
M video —
S ! buffer M 5=
H 2 -‘ ]
e HTTP/ File Server
1T
2D . High-Level [ |Gaming “ -
Display I?ﬁg&%i? Message
Module Module TCP/IP Stack
U DPTCP =
Raster 3D Compute objects’ 57 -
primitives onto spatial relations and
frame buffer determine which

object to be rendered Game Server
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i Content protection — DRM

Evolution of DRM standards
e y e ————
1980s mid 90’s today

Libraries Archives Museums Education
MARC FRBR CIboC NITF
Technology - Dublin Core News
RDF papers
XML schema abc
1SO11179 - EAN

OeBF uPC PRISM Magazines
eBooks- url uri DOI

Standards ISSN

urn Handle Journals
MPEG7 ISO codes ST sicl
XrML

Multimedia MPEG21 : SHOS  SBN Books
<indecs>2 rdd
PIMETA Sl

UMID BICI

- ISTC  Texts
Audiovisual ISAN IPDA IswcC
B3
ISRC ISMN CAE
Audio Music Copyright
fl 8 - M- X ©2005% A il 4
"'i'i Content protection — DRM (cont.)

Mobile DRM Roadmap

Frapistary DR salufions } Qi ot ol 3
A ORKM 1.0 soluticns -}Flrﬂ OrA DRM 2 mluuml>l
|

Prapristary DR cients for
mabile dawncas First OfA OR M hardsess Ofs, DR 1.0
fg. Moksa E2200 arman in new mckele devices

Firgl OfiA ORM RE deices S8

Ofds DRM 1.0 appravan by DS > Ohas DR raleass 2 >
AGFP Fal -4 with DR (04 DRM R2) >r

KPEC-21 IFMF bBecomes
imermational siandara, mpact?
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P ion —
111 Content protection — DRM (cont.)

= Integrated with DRM — OMA outlines
— OMA (Open Mobile Alliance) — the application layer standards body for the whole mobileindustry —
http://www.openmobilealliance.org/
« Formed from the WAP Forum and related bodies, e.g. SyncML, Wireless Village

+ A mobileindustry consortium which consists of over 300 member companies such as Nokia, Sony, DoCoMo, Vodafone,
Motorola, SonyEricsson, RealNetworks, Time Warner, Openwave, Siemens, Disney, Samsung, |IBM, Microsoft and T-Mobile

« Based upon open specifications jointly developed by industry players to avoid industry fragmentation
— The Scope of OMA DRM includes the ability to preview mediaobjects and to prevent downloaded DRM content
from being illegally forwarded(copied) to other users.

Content | _ 2. Transfer content Encryption key_ _ _ = 1 rights
Issuer | = | g ‘ Issuer
1. Browse to website an ;Ek;ﬁ:r?(s:,;lgms"
download protected cont 6. Establish
4. Deliver trust; purchase and
protected deliver rights object
Geirge’s devic%{) rights object
Share content withit
your domain ys
5. Super-distribute cofitent to
a friend Sarah’s
phone
4 - MW - X% D2005% R~ E Ril &
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What’s Next? Ubiquitous
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Ubiquity — We are facing a world of
heterogeneity

)
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Content/Knowledge Heterogeneity

Variety of all contents to discover what
enduser wants

Service Heterogeneity

Variety of all portals to get services

Computing Heterogeneity
Variety of all computing resources to solve
problems

Network Heterogeneity,
Variety of all network devices to get
information

Power Heterogeneity

Variety of all electronic devices to operate

TR T ©2005% A« £ ¥ il 4

ﬁi Trends — Towards | P multi-service network

- o

Today Tomorrow
Vertical Networks (single service) Horizontal Network (multi-services)
) BT ISES~___
__Sgprises~—___ /ie A = Content
- Ve ~ -~

Services
Environment

IP Multi-Services
network

| Fixed Telephony(;/)
Fixed Dat

[,

Transport, Switching & Access Networks

\
<~ //r Access

&
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Ti Global Trend — Ubiquitous Society

Tetvorta ot Cepend on PCs WA Vel
Information Terminals

CEN R

Information and communications in Japan 2004
#HE - M- KR D2005% .« E Wi &
.

11 Application/Services in Ubiquitous Society

Mobile TV with intelligent EPG service

Content downl oading/streaming across

E-cash payment using handset different networks
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111 Example 1. u-Japan

1egipda s [LIBigERtoliset Japan)
= A sadely where sverpaneieveryliting & easiy connacied br the neboork anytime, anpedere
- A ccanpietaiy news Saman of the fotene where peopls yecgeming pensicns snd norsing cora
hepone isxpayers by sezns of Fotiviies atilizing 12T

. . —
Cutrrently, eslagad gooks abé beitg met but Before Bedanan
can beocrig o vezlity nrany iscues must be tacklack

L

'?&5‘ H .
Realiration of g-Japan | B
IMQECE ARIBCALRIGES b i IWIEACLANELICAIEEI ;-

“Towards the Redlization of Towards the Realization of a Ubiquitous Network Society a Ubiquitous Network Society — Present Status
and Future Perspective of ICT in Japari’, Minister for Public Management, Home Affairs, Posts and Telecammunications, 21 June, 2004

Ha - ME - T ©2005% W - F Ml

"'I"'I- Example 2: u-Korea/I T839

| 1839 D U-KQrea007-)

R

“1T839 strategy ", MIC, www.mic.go.kr

=
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ﬁi Tech. Trends towards Ubiquitous Society — ICT

= Everyone/everything connected: New sensors/devices ’d ..,‘ .
(r

empower content sharing
— AppleiPod, Net Camera/l P-Camera 2

— Sensor devices for monitoring T
= Easily connected to network: Toward | P based
heterogeneous networks including fixed and mobile R
Convergence LR bl ik
— IMS (1P-based multimedia system)
— Korea's WiBro (WiMax), cellular, WLAN & BCN _ @ —
integration . A
= Convenience & intelligent: Multi-processor platforms T e
drive new H/W design for powerful & efficient smart
devices

— Wintel based architecture is becoming commodity
— NEC's Univerge (ARM Processor + Comm Processor)
— Advantech’s IPC (Intel x86 + TI OMAP Processor

#l# - M- Xl B2005F B T E M4

=& Tech. Trends towards Ubiquitous Society — Service

I

One-stop Service
- - (Service Web)

Intelligence & Ublqmtuus Web

Smarl
hjecis
Weh

Smart Ohjects Wehb
Service WWeh
Semantic Wehb

Semantlc
Weh

Application
YWebh(Enterprise
Application Integration)
= EC

Model(B2BE/B2C/B2IBZC)
= UDDLWSDL, S0AP

Integration Depth

Frovide Information
URIHTMLHTTP

Application Width
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fﬁ New busi ness/applications

Source lI/MIC S TH i 40 W MRy
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= Challengesto future life: 5W’s need to achieve
— Who: To identify or recognize who is the current user

— Which: To adjust the quality of service, according to which device user
operates.

— Where: To establish communication channel, according to where the user
is.

— What: To provide service, by knowing what user'sintention is.

— HoW: How intelligent can the associated man-machine interface be?
= Key concepts

— Connected/always-on

— Location-based

— User-aware/user-centric
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What 111 see and plan to do in
ubiquitous contents

Fl4 - MW - XA ©2005% A - E %l &

"ﬁ Multimedia Content

) Contents in Information Era
ion, Culture &

n ( Game....... )
. ( )
. ( )
» . ( )
Technologies .

LE LT ]
Ea:E

—— ] SEEE IR P ———
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ﬁi Ubiquitous Content Sharing & Services

Intelligent
Content Creation Content Delivery

IP Camera

% WLAN, LAN AW

contents

L

GPRS/3G/iB3G
UWB

Bluetoot!

Wa}mes I

Powerful/efficient

ADSL, Cable TV

Powerful/efficient

smart devices IP based heterogeneous networks smart devices
#HE - M- KR D205 R - ¥ R &

ﬁi Factors to Achieve Ubiquitous Content Sharing

= for various functions

= for various devices

= for various services
T 1 ] GRE @
| | — | S R e

i Fig L L ¥ i) BT

BLESA o GRS

[ —/ ———/ =0z

MPI W My Shreamisg

& 5w, B4
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-ﬁ Challenges for ubiquitous contents

= Need to connect different networks

- GSM/GPRS '
— 3G/iB3G/4G/ ..
— WLAN/Bluetooth/..
— Internet/Intranet
- DVB/DAB/.. \l
= Need to Support All Devices |

- (User |nteract|on) Screen size,
color, peripherals, .

- Device capablllty) CPU, |
memory, battery life, .

= Need to Support Various Apps |
— Customized, Personalized, .. I

— User attention

— Secure Cash Flow/Transactions \l

Fl4 - MW - XA ©2005% A - E %l &

III I11 Roadmap on Ubiquitous Contents Sharing
14

(Personalized Content Adaptation & Delivery)

=, .
(Cross Platform Cont Management
& Delivery £

e
L =
(Heterogonous Network Adapted i\ [~ {:___}
Conteng DgHvery \

t‘ =k
H—'\_".--" ,___,_,-
(Advanced Resl -time MMI Presentation) - Universal Content Appl_ioation, Interaction &

Services

(Mobile Real ime MMI Presentation) (Intelligent 3DMMI Prototyping Creation Platform)
— 4 ] ] ] S
2004 2005 2006 2007 2008
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5 Overall System Architecture
I NN ECE

Flexible 2D/3D MMI
Client Access API
ILC

T T I
. L ; User/Client/Network
Adaptation Decision Engine Monitoring

Client capability
Discovery
]
Quality Transcoding ..
M odality Transcoding Decision Rule Char acteristics
Complexity Transcoding
User
model/preference

1L IL IL
| Media Server AP |

1T
T

IT IT IT
Content Provider ﬂ ik Rinutone =t oo
20054 . - E ¥ i &
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-ﬁ Technology Approaches for Content Sharing
. (Content adaptation)

(Intelligent Uls)
— For -

— For vendor/manufacturer —
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T Content adaptation — Workflow

o]

« Single process flow « Personalized, PC
Video - Content Reuse interactive content
h « Real-time, automatic <A inf ti
‘u and reliable updates ccess information -
=5 anytime, anywhere L
= Scalable Process devi | mg—
« Fast time-to-market onany device i -
= Consistent message
& Web WAP Phone
'II
E /\ P / Payphone
Delivery .
Text & - ~\»&.
raphlcs \»_ \\;\ , o
Digital Content Access End-User
Publisher DTV- STB

a3

#4- ME - XA B2005% 8 - £ B4

-ﬁ Content adaptation — Challenges

— Divergity of devices
« PC PDA cellularphone NB DTV
— Heterogeneous networks

e Internet ATM WLAN GPRS/B3G Bluetooth Cable
DAB/DVB

— Specia user needs and preferences
e Behavior Age Purpose ......

— What is the optimized content presentation for Content
Provider & End User

# % - WE - Xk @2005% B © £ Ml




"ﬁ Content adaptation — Goals

= Pervasive Content Access

1024 x768, 300 sec

Digital Content Adaptation i
& Adapted Content ; |
' Audio
g‘; Optimization
User Pref®rence

(age, purpose, behavior ..) ey-lrames
+

Natural Environment i

(location, network, power, ﬂ 176x144, 30 sec

screen size,.) Context Awareness caoinr B .

Diversity of devices

Fl4 - MW - XA ©2005% A - E %l &

ﬁ"i Content Adaptation — Related Technologies

= Client capability, bandwidth discovery and
behavior mining
— CC/PP UAProfile DIA ...etc
= Content adaptation tools
— Transcoding cross modality  skimming
= Decision Engine for when and how to adapt | m ‘ ‘ ‘
content Pres%rHtﬁH LaJrer
rin Iﬂ‘ smligatio‘n ‘

| (Realistic Rende Vi

Digital Content Conceptual Model

— Perceptual Maximization
— Behavior Mining
— Summarization

— User Attention Adaptation &<

Optimization Primitive Layer

(CPUEPY ‘ ower-aware DR
(Seam,?eestsﬁglr’lmtﬁ ﬂFHEr Ijgr)wltr i

BT it
E-nvarmgrke of Finabod rogtin soheciion ared mdapini i
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"ﬁ Intelligent Uls — Trends

" : too many devices to control, too much data to
manage, technology still too hard to use
* WWW v.s telnet/gopher/FTP
* GUI v.s DOS commands

. , but handset screen sizeis too small
. , should be adjustable

: they can’t figure out how to get two devicesto talk to each other (SRI
2004)
 Exchange/connection protocol among devices
* Friendly management of tasks/data: ease of interoperability
* Flexible layout presentation of tasks/data

#4- ME - XA B2005% 8 - £ B4

i, i —
in Intelligent Uls — Related Research

= 3D GUI
— Microsoft’s Longhorn (next -generation OS)
« Windows can tilt, so that on edge of a serieswindows
appears to draw away from user
¢ Windows can be transparent
* When one window is superimposed on another, the
active window can cast a shadow on the inactive one
— Sun Microsystems — an open source project : Project

Looking Glass
e Target platform : Linux, Solaris
o , notes
. (thickness), deactivate

 Users can arrange windows any way they like
. demo ,
virtual space. Quicktime
VR 360
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ﬁi Intelligent Uls— Related Research (cont.)

= Zooming User Interface

— Apple’sOS X enables users to zoom - I
out to see avirtual desktop that’s much i
larger than the conventional desktop i

— “The Humane Environment” (THE) f— "
software project led by Jef Raskin .
» Document with level-of —details
» Metadata-based customization
— Annotation-based, feature extraction.
0S
= See-through Windows

— Transparent Video Interface: Facetop
project developed by UNC

#HEE-WE-TR ©2005% W - F Ml

iﬁ Intelligent Uls — Related R& D Issues

= |ntelligent Uls— Device-agnostic
— Friendly management of tasks/data: ease of interoperability
— Flexible layout presentation of tasks/data

= Related R&D issues
Flexible Desktop System for embedded system with constrained capabilities
« 3D/2D layout adjustment (evaluation criteria: screen size, color depth, H/W acceleration, ...)
« Support for various screen capabilities (dual-screen, see-through screen, ...)
Zooming User Interface for Mobile devices
« A high performance vector font/graphics engine
» Tools for authoring zoomable user interface
Digital Home
« Software architecture for changeable user interface
¢ User preference management
* A novel presentation interface for mediafiles within digital home network
- data-sharing across networks
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f‘ﬁ Application Scenario — Augmented Reality

Location specific )
military e
factory quality i ‘ .
street signs
J ‘u
. e N\ _
Object specific | —
equipment repair ey
healthcare
\S€ervice check-in
[ Person specific
name reminder )
hotel/airport check-in Power of the Web at point of
L\ ) decision
N\ Merging of the physical and digital
rTelepresence K“r\- worlds
healthcare R ) ] )
commerce 5 Virtual objects in the real world
\_community o (games, coupons).
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ﬁi Application Scenario — Display Everywhere

= Demandsfor Display Everywhere will become popular.
— Artificial canvasisnot always available!
« |If arbitrary existing surface can be used as a canvas.
— Interaction application for entertainment
— Demand for maobile projection scenario

Arbitrary Surface Interactive Entertainment MobileProjection
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ﬁi Application Scenario — Display Everywhere (cont.)

= Smart Display (Projector, Camera, Smart
Phone o (Interactive Entertainment, Interactive
Museum/Exhibition/Show)  Smart Display

La
rmjll:llu ]
. Elspll'f

Mobile projection
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-"ﬁ Application/Service Infrastructure

Content/Service Integration Platform

Cross platform interface

Robust Any Devices User-friendly

| Immediacy Any Network Heterogeneity

IT Infrastructure
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Conclusions
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I What's Happening Around Us?

Communication
+

Computation

Cooper ation
+

Ubiquity

Social Revolution
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outdoor These can all be incorporated into a collaborative lifestyle

Content & application
- service provider
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The connection of people, home, society and world with mobility & ubiquity

World of the future
Society of the future
Transportation of the future

i
Home of the future .
People of the future _1. i
TETILAT -
A

e ]

B ged o

ok |

E
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Open test bed for future mobilelifestyle

Technology International Domestic ! ng:na;:rx:jal
development collaboration collaboration S
A * ——— ——
v v v v

Open test bed infrastructure

Expertise ¢ nnovation "L industrial
recruiting & center alliances
incubation

Cross-domain integr ation of exper tise/technology/innovation
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T Conclusions

o]

= Future handset will be more & more powerful, becoming the centric of future
mobile life/ubiquitous society
— Remote control & DECT at home
— Portable media player for entertainment & education, ...
— Media communication over any available channel with best quality & interaction
— Can be plugged with any ICT facilities
= S/W and contents play important roles (both in client and service side)
— Integrated with embedded H/W & OS for efficient media processing
— Adaptive for different applications for flexibility
Adaptive for user behavior (intention, attention, ...)

- improve
- society well-managed
- global connected
#4- ME - XA B2005% 8 - £ B4
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Thanks for your attention !!!

Contact info: Wen-Tsung Chang ( )

e Tel: 886-2-27399616 x105
e Fax: 886-2-23775903
e E-mail: wtchang@iii.org.tw
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