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M ZERIK

& 2R (Multimedia )

Multimedia =Variety + Integration + Interaction
Variety: ZFgR (F. 5. B, 3.0
Integration: Kf 2 il A [F] S8 AU AR R Bl g — 4
Interactivity: ' 5 R84t 2 [A22 B, 1013

®or:

Multimedia = Multimedia data+ Interactions
Multimedia data — the collection of 3 Ms:
€ Multi-source . Multi-type - Multi-format
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Varlety
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Integration
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2013 Multimedia Grand Challenge Winner, “Structured Exploration of Who, What, When,
and Where in Heterogenous Multimedia News Sources.”
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Q Name extraction
£ S
; and normalization
- Topical
g organization
“Debt Limit” “Cong. Budget office” “Consumer Debt”
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Integration
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Anyone can build a fast CPU.
The trick 1s to build a fast system.
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Interaction
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@ H4k.  “things in the middle” #&# (5 B RIEA
Perception medium CECENTEEAA)
Representation medium (7RI
Presentation medium @ s#EA)
Storage medium (fEAEHEAA)
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& 24K (Multimedia )

Multimedia =Variety + Integration + Interaction
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Network offerings(PX4& & %)

4
MC Gbit WLAN
P | A H ki HIEER
Legacy |1997 2.4GHz 2 Mbit/s
802.11a |1999 5GHz 54 Mbit/s
802.11b |1999 2.4GHz 11 Mbit/s
802.11g |2003 2.4GHz 54 Mbit/s
802.11n |2009.09 2.4GHz 600 Mbit/s
802.11p |2010.07 5.86-5.925 GHz|27 Mbit/s
802.11ac |2014.01 2.4GHz 6.77Gbit/s
802.11ad |2012.12 60GHz 3Ghit/s
802.11ax |Est. 2018.12 |2 4/5GHz 10Ghit/s
802.11ay |Est. 2019.12 |60GHz 20Ghit/s




Network offerings(PX4& & k)
Wireless Communications = Gigabit

ME

T e oo oo s 0t
CRLTH B A o o o o i
R R L L L L | 72____WLAN (10 m)
S 1 1 1 1 1 1 1
100 Gble [ e By e [t
10Gb/s [~--------- pooommmomo- o2 . 7‘"Cellular(100 m)
1Gb/s |---------- b - - T 802 11acjad @l o e -

100 Mb/S _________ . . T T T T T T T T T T Ty T T __________:__________T__________T'
10 Mb/s [---- ———————— : ooml_|zess [[[[Eedecncmosaes —————————— ——————————
1 Mos 2010 T LESERRRS SRR
I o e T S A —
10 Kb/s : : )
1995 2000 2005 2010 2015 2020 2025 2030

FIGURE 2 The wireless roadmap of standards and their achievable data rates at time of their market introduction; also see [8].

Gerhard P. Fettweis, The Tactile Internet 42
IEEE vehicular technology magazine | MARCH 2014



, Network offerings(P4& &%)
MC SGHEIRAT 2 19) 17

Speed: >10 Gb/s
COMMUNICATIONS [N 25

%

MONITORING
>10 years, 10b/s (1Ah)

CONTROL e
Response: <10 ms j:f':\-ﬁ-:"u

Gerhard P. Fettweis, The Tactile Internet 43
IEEE vehicular technoloav maaazine | MARCH 2014
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M. MMC g9l 55268

1. I\/Iultimedia Conference Services
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2. Multimedia Conversational Services
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M. MMC g9l 55268

3. Multimedia Distribution Services
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4. Multimedia Retrieval Services
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5. Multimedia Messaging Services
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Integration(£E Hk)

Interactivity(32 H.)

Synchronization([=] %)

Network offerings(* 2% 7K %K)

®MMC k5528
Multimedia Conference Services
Multimedia Conversational Services
Multimedia Distribution Services
Multimedia Retrieval Services
Multimedia Messaging Services
Multimedia Collection Services
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Satellite,
Cable, Terrestrial
Broadcast

HDD+DVD ﬁecorder

Protected Distribution ! Protected Storage

Pre-packaged Media

Recordable Media

Figure 1: Digital content protection chain

Content Protection in the Digital Home

Intel® Technology Journal, 2002 o
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Milestones

»1982, Compact Disc-Consumer Audio
»1984, PC, CD-ROM (Audio ON LANS)
»1986, CD-I

»1988, Audio over Internet

»1990, MPC

»1992, Video over Internet

»1997, Java, Streaming

»2000, Mobile Internet

»2003, H.264/AVC

»2007, SVC (Scalable Video Coding)
»2013, HEVC (H.265)
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® Trends

Multimedia Communications on Internet/Intranet
/LAN/PSTN;

Network QoS Control for Multimedia Commutations
Packet-based Multimedia Terminals Technologies
High Speed Access Networks
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Interaction
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Gesture Input VS Mouse
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Example of Armband with Integeral EMG

Sensor Nodes for Implementing the

Wearable Eleciromyography-Based
Controller

i & (electroencephalogram, EEG) 2
FIFH AR AE Sk B7 B0 A5 5-100uV ) 55 H 35
XTI N AR 0 350 7 2 TR A 55 AR ) FL UK 2
TR . BN E AR AT DL A — AN
B, 478 Sk R 1A A AR A B SR (1 B
LT DARAE B R B3E Bk O o H 2 B T 3
HEE . RS AR RN Y B S AR B () e
HTET, ME R R IR, 74
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CES 2017: Tilt Brush
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Communication
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M’ Trends - Digitization

® Digitization of all media

E-mail, CD/MP3, digital camera, IPTV, web-radio, ePayment,
ePaper

@ Digitization of money

mWallet: various SIM card and NFC based applications have
been integrated in the mWallet

® Digitization of the home
The home gateway serves as a service hub

@ Digitalization of the car
Communication and entertainment in motion
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M. http:/lwww.ietf.org/

@ Internet Engineering Task Force( X457/ -
RFC(Request of Comment)
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| | [Search|

Chat Live with the
IETF Community

F 4
Home
About the IETFE

Mission
Standards Process
MNote Well
NomCom
Info for Newcomers
Internet-Drafts
Datatracker
Search
Submit
RFC Pages
Search RFC Ed Index
RFC Editor Queus
IANA Pages

Protocol Parameters

The Internet Engineering Task Force (IETF)

The goal of the IETF is to make the Internet work better.

The mission of the IETF is to make the Internet work better by producing high quality, relevant technical documents that

WiElan N

influence the way people design, use, and manage the Internet. Newcomers to the IETF should start here,

MNews

IETF Daily Doss
IETF Email List Archiving RFI

IETF Meeting Agenda Creation Tool RFI
IETF Journal

Leading Global Standards Organizations
Endorse 'OpenStand' Principles that Drive

Innovation and Borderdess Commerce
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Host: Morth American Cable
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TSG Structure

& 5 = RNE TR A

M http:/iwww.3gpp.org/

—
—
—

™

A GLOBAL INITIATIVE

Project Co-ordination Group (PCG)

TSG GERAN TSG RAN TSG SA TSGCT

GSM EDGE
Radio Access Network

GERAN WG1

Radio Aspects
GERAN WG2

Protocol Aspects
GERAN WG3

Terminal Testing

Radio Access Network
RAN WG1

Radio Layer 1 spec
RAN WG2

Radio Layer 2 spec
Radio Layer 3 RF spec

RAN WG3

lub spec, lur spec, lu spec
UTRAM O&M requirements

RAN WG4

Radio Performance
Protocol aspects

RAN WG5S

Muobile Terminal
Conformance Testing

Service & Systems Aspects
SAWG1

Services

SAWG2

Architecture
SAWG3

Security
SAWG4

Codec
SAWGS

Telecom Management
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Core Metwork & Terminals

CTWGH1

MM/CCISM (lu)
CTWG3

Interworking with external
nebworks

CTWG4

MAP/GTP/BCH/SS
CTWGE

Smart Card Application
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