Chap-1 (MM Comm)

1.1 Introduction

Multimedia

. supports text, graphics, video, image, audio, etc
. In one system with multiple input/output devices
. multimedia services to be achieved via other systems

LAN/WAN/PSTN
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1.2 Multimedia information representation

* Multimedia data
— blocks of digital data
— represented by a fixed number of binary digits (bits)

* bit per seconds (bps)
— a measurement unit for digital data communication

e Compression

— digitalization progress to represent the multimedia
types in a digital form

« MPEG : Motion Picture Expert Group
« JPEG : Joint Photographic Experts Group
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Data Capabilities for Multimedia Services

Audio
— 1.4 Mbps (each sample: 16 bits, 44.1 KHz sampling rate)
— stereo sound : 680 kbps, 340 kbps, or 170 kbps

Voice/Phone
— 48-352 kbps: 8 kHz/8bits (mono)

Video
— 27.7 MB/s: 640 x 480 x 24 pixels x 30 frames (24-bit color)
— (220 Mbps) each sample: 8 bits, 13.5 MHz luminence

Image
— simple: 64 kB/image (uncompressed)
— detailed: 7.5 MB/image (uncompressed) = 60 Mbps

Text
— 1 MByte (500 page x 2 kBytes per page)
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Bandwidth for Multimedia Service

Television & video service 2 Mbps - 600 Mbps
Video telephony 2 Mbps - 40 Mbps
Video Conferencing 2 Mbps - 130 Mbps
CATV 130 Mbps - 600 Mbps
HDTV 130 Mbps - 600 Mbps
Image 0.5 Mbps - 60 Mbps
Telemdecine (X-ray) 2 Mbps - 60 Mbps
Voice 48 kbps - 400 kbps
Audio (Stereo) 0.2 Mbps - 1.4 Mbps
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MPEG 1, 2
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- MPEG4 ¢} -5 ¥ = $+5 Format<? H.264
- MPEG219] target code 7} 8} 2 MPEG4 ] t}.

—+Partl3 [PMP Extensions
Partl4 MP4 File Format — ;llj__]j]_%l oﬂ }\1 %SE /\]_%]ﬂ = Eﬂ'% EU}H
L Partlb AVC File Format

> % [PMP : Intellectual Property Management and
Protection

* AVC : new generation of video coding algorithm
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MPEG 21

MPEG21
— Multimedia Framework

- MPEGZ1 sets out a vision for the future of an
environment where delivery and use of all
content types by different categories of users
in multiple application domains will be possible.

- 7= 9 4

(D digital Item Declaration

2 Digital Item Identification

3 Intellectual Property Management and
Protection

@ Terminals and Networks

(® Digital Item Management and usage

©® Digital Item Representation

(@) Event Reporting
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1.3 Multimedia networks

Telephone network

— to provide a telephony service (PSTN)
data network

— to provide a data communication service (PSDN)
broadcast television network (BN)

— to provide a broadcast television service

Internet (IP based Network)

Integrated Services Digital Networks (ISDN)
— to provide multiple service

Broadband multi-service networks
— Broadband-Integrated Services Digital Network (B-ISDN)
— to provide multiple service
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1.3.1 Telephone networks (1)

* Network components
— clrcuit mode, access circuits

[(a) Rodic access Analog access Homesmall Maticnal PSTHs
circurla business

t‘\.
B
& E| PSR r:E

Cellular phone

LE |
nehaoik cincuils
el PN

Digifal snfarconnection

Private sile-wida
tefephone netawork

Anolog accass circui

LT = public swilched felephone nebaork LE
SMEST = gaoleway mohile switching center PEX
Kot = inermotional golewoy esxchongs

ooal exchange/end office
private boonch exchange
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1.3.1 Telephone networks (2)

 Digital transmission using modems
Digifal sreams
{ Anoleg oocess circuils J

o Multiple services via an high speed modem

Analog acocess /\
circuit
¢ = -
H-&
roder -

5TH

(b)

(<)
Lrwe bit role
tedzphone chonnel

H3

mooem

High kit rafe —:-I
channel

Server

PSTH

H5 = highspeed STB = zstHop box
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1.3.2 Data networks (1)

Provide data communication services
— electronic mail, file transfer

connected digital devices such as Handhold device, PCs,
Servers

— packet mode :
» packet Is a container
= head + block of data + addresses
two type of data network
— X.25 network
 low bit rate --> unsuitable for most MM applications
— Internet
 0pen systems interconnection
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» A selection of the network types connected to the Internet
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1.3.3 Broadcast television networks

e Cable networks
o Satellite/terrestrial broadcast networks

— set-top box :
o controls of the television channel
* access to other services
* includes a cable modem/high-speed modem
* supports an interactive mode




Cable networks

(a)

Cable
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[ ]

able
isfributicon
rehwsssrs

Satellite/terrestrial broadcast networks

(b)

STE = setHiop bos wwith integral modem

Satellite {or ferrestrial)
broodoost nelreecork
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1.3.4 Integrated services digital networks

e Deployed in the early 1980s

— to provide PSTN users with the capability of having
additional services: (ex, video conference, video phone)

— two telephone lines:
* two different telephone calls in simultaneously or
e atelephone call and a data call
o full data call

e two type lines

— BRA (Basic rate access)
 two channel : 128kbps

— PRA (Primary rate access)
e 20 or 30 channel : 1.5 Mbps (T1) or 2Mbps (E1)

o cf. Digital subscriber line (DSL)
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« Alternative services provided by an ISDN
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1.3.5 Broadband multi-service networks

* Designed in the mid-1980s to support a wide range of MM
Communication Applications

* Broadband
— have bit rates in excess of the max bit rate of 2 Mbps
— called B-ISDN (so, ISDN is Narrowband ISDN)
e to support high quality video transmission
— cf: compression of data
e to support multiple service
— audio, video, text simultaneously
— basic transmission mode
e Asynchronous transfer mode (ATM)

— cell(54bytes) switching networks
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» Example of ATM broadband multi-service network

T

High-speed
LA

High-speed
L
ATM = asynchronous fransfer mode LAM = local area network

MANANN = metropolitan area network
VYL = interworking unit
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Networking Technologies

1 Cable
N-ISDN ATM (B-1$DN)

Token Ring [

~ ] Fast Ethernet

10-Base T [77

| FDDI

64 kbps 1 Mbps 10 Mbps 100 Mbps 1 Gbps 10 Gbps
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1.4 Multimedia applications

e Category
— Interpersonal communication
e asingle type of medium
— speech, Image, Text only
 two or more media types are integrated together
— Text and images, speech and video, multimedia

— Interactive applications over Internet
— entertainment applications
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Speech only (1)

e Computer Telephony Integration (CTI)
— using PCs instead of conventional telephones
« Voice-mail teleconferencing
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PBX = Private branch exchangs
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Speech only (2)

e PC-to-PC telephone call
— voice over IP (VolP)
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Image only

e Facsimile (Fax)

FSTM o 150D

@ Fee mochine
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Analog or digital access circuits
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Text only

e E-mail service (mailbox)
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e Example of E-mail service

b
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Text and Images

e Computer-supported cooperative working (CSCW)
— see IEEE multimedia, Vol.7, No. 4, 2000
— example : shared whiteboard

Shared whiteboard

nofificalion i contral [ Cgram

[ [-;h-;]".::_]e i Upedate

Enterprisewide private network,
LAMN or the Internel

Shared whiteboard waorkspace
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Speech and video (1)

* Video telephony : Two-party video telephone call

(a)
FATM 50/ Intemnat / LAM /antarprize nahaork

Multimedia PO worksiation
with video camera,

microphone and speakers

spaechand~video information siream
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* Videoconference using an MCU

(b

T/ 1500  entarprise nehwiork

."'-."'...|'ip:uinr
confrel  F.

unit [WYCLR

SpEeCi] nd+ideo information streams
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 Videoconference using a broadcast network

(<)

LA/ Indermead

Tworway simulianeous integroted
speechrandviden informafion sireams
i/ from all parties
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The Java Media Framework APl (JMF) enables audio, video and other time-based media to be added to
applications and applets built on Java technology. This optional package, which can capture, playback,
stream, and transcode multiple media formats, extends the Java 2 Platform, Standard Edition (J2SE) for
multimedia developers by providing a powerful toolkit to develop scalable, cross-platform technology.
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Speech

and video (2)

« Remote lecture and video conferencing

1SOM A Broadbond netwerk

Speech, video

arid imoage

Spaech onby o

speschond-video

(b)

Wideoconberencing
shuclicy

VS = Videoconlerancing system
AL = Sullipaint contsal unil

5 | =

Videoconberencing

shuclic

1500 A broadbond nebeecrk
dedicotad-cincuil nebeork

Videoconterencing
studic

Videoconterencing
slucic
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Multimedia

Multimedia mail

e e

PRy

e ——————————

T-----

Mail header

Hi Tam
If your multimedia mail is working now just click on the fellowing:

—————————————————————— Speech par

—————————————————————— Image part

—————————————————————— Video part
Orherwise the text version is in the atached file,
Regards
Frad

—————————————————— »| Spesch sequence

_________________ - Image/picture

________________ — - Vides clip

e e

[l

e e S S P S S S P

L

=

T

e

Sent initially

Sent on reguest
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Interactive applications over Internet

« World Wide Web (WWW)
e Hyper links : HTML

— major application : E-business/Internet-business

la)
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Entertainment applications

 Movie/video-on-demand
e |nteractive Television

(a) ) SeHop box with
PATN/ coble access network integral high bit

revke Mecarm

Levar Bt reate
interacticn chonneal

Movie Sviden
(0 [0 e

High kit rate chonnel
for vidkeo shaom
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 Interactive Television (1)

ia)
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 Interactive Television (2)

(k)

Sofellite lor emestrial)

bkt redaee

I program _'-:ll'e"lIE' Berver
a0UMDE inteface COmpLbe]

Service prawider
Dase giabio
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call center
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DMB Service Systems
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1.5 Application and networking terminology

* Media types

fdlimedico erminokagy

Communicalion maodes MNadia ypes

Simplex Half-duphex Dhurplesx Baoacdicos Continuous Blockmode
I I Cune
I Mullicost I I
I I Canskant Warkoble
Shmimelsic Agymmealric kit roake Dil nala

Cammunicaticn chonnels

Sy hrcncus Asynchronous
Constand bit rake Vorioble bt o
Circuit-switched nakesorks Pockatawitched netaorks

onnechormonan ke Connechonless




Chap-1 (MM Comm)

e Communication modes

. S Chnne
(@) ¢ (b)

Broadeoast:

(<)

B, arnd F are
—1 mambers of the same
multicast group

Multicast:
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* Network types : Circuit-switched network

Circuit through the netwaork
set up using the unigue
Circuitswitched number faddress of A and B

network

e

Bit rate of the connaction delerminad by
the bit rate of the access circuils

O = subscriber terminal /computer = swilching olfice /exchange
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* Network types : packet-switched network
(=)

. PEE | I our
CC packet wﬁifﬂ" "9 rouing lables V11 /link] — s VCI2/link2
e VIC12/link2 —e YCI1 /Link]

PSE2
roufing table: VCI2 link] — WCI3 /Link3
VCI3,/Linkd —e WCI2/Link]

PSE
reuting table: VC13 link ] —e WCI4/Link2
WC1A,Nink? — WICI3/Link |

(b)

Cl pocketswitching
netwiark

20 = conneclion-oreresd Y = vintual cirei identifia
--- = virual circwt F3E = packetswiching enchange

Cl = conmnecsanless | | [ = pocket

A B = full nereorkowdde addresses u,l_]:
nformetion content
sounce address

L destinasion adoess
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1.5.5 Network QoS

e QoS : Quality of Service
— bandwidth or delay time

e QoS In Circuit-switched network
— the bit rate
— the mean bit error rate
— the transmission delay

e QoS in Packet-switched network
— the maximum packet size
— the mean packet transfer rate
— the mean packet error rate
— the mean packet transfer delay
— the worst-case jitter
— the transmission delay
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e BER: bit error rate

— the probability of a bit being corrupted during its
transmission across the channel in a defined time
Interval.

— BER of 102 : 1000 bit S0l M 1 bitO| =&= B
— the probability of a block containing a bit error
e Pg=1-(1-P)N,
where P Is a probability of BER and
N Is the number of bits in a block

« Unreliable service vs. Reliable service

— Best-try or Best-effort service
e Transmission Delay
* Propagation delay (Example 1.2)
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Example 1.1

Derive the maximum block size

the probability of
a block containing

.
Lk

an error is to be 101

over a channel which has a mean BER probability of 10-*

e Answer
Pg=1-(1-P)N
->0.1=1-(1-10%Nand N =950 bits

the maximum block size is 950 bits
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1.5.6 Application QoS

Application itself has QoS parameters
— Image resolution and size
— video service: digitization format and refresh rate

The require bit rate or mean packet transfer rate
the maximum startup delay

the maximum end-to-end delay

the maximum delay variation/jitter

the maximum round-trip delay

— Buffering to resolve the Jitter (delay)
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anage the requirement
for applications

Determine the
suitability of channel
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« Example : the file size is 100 Mbps

Transmission
media

Transmission
Speed

Transmission
tiime

PSTN

HSDPA

Wibro

ADSL

T1 Line

T3 Line

E1l Line
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Transmission of a constant bit rate stream

(a) i -
A Constant bit rate Mean packeat -Qnskant bt
input siream transter delay Qe oulpa
SINEam
Received \:;-
= pocket stream
= -
= a
5 S
g =
'E = Packetized
= = Aﬂé input siream
v : o= Time
—e |7, |——7,, s-| T |<—

I = pocketization delay
Ty = mean network pocket fransfer deloy
transmission delay + mean store-and-forward deloy
Ty = butfering deloy at destination [to overcome worstcase |iter)
I = tofal inputtcroutput delay
To+ Ty + T
Pt I+ g

liter = wariaticon in store-and-forward delaov aboat the mean

(a) Timing schematic
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(b}

Firstin, firstaut [FIFC) buffer

nput from network
at o vorinble bit mfe

Eftact of sarly amival + Eifect of late arival

Dietined lavel
hafore outout starts

— C\iput ot o constont bt rofe

(b) FIFO Buffer operation
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Media Types used in Multimedia Applications

Wulimedia applications
Media hpes
|
| |
Teut Images Audic Video
| |
| | | | | | |
Lnformatied Formaosed  Computer Digitized Speech General Videor Mowies,
bt et genemted docmeants, audic clips films
I ||
|
| |
Diigial form Analeg form
of represaniation of representaticn
Analogrordigial
comversion
Texd and Image compression Audic and video compression
{Chapser 3 [(Chopter 4]
— =—

Integrased mukimedia infomation sreams
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Mulimedia communication natwaorks
Telephone E-ru:dcusd |'E|E'|'I5IDI1 Momowband Eroodband
neheicks neh-n:ﬁs. IS0 |50

i R

Indarnet Coble  Satelliie/termesrial

Mulimedia communication services

PSTN = public switched telephone natwork LANS = bocal area networks

PBX = private branch axchange |I5PMs = inlemeat servica providar networks
|50 = integrated services digital netwiork
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|
Tedephomy
timed and mobile)

Ermail and
file sranskers

Woicer-mail Facszimile Aocess 1o the Video Speszch ond Enteriainmeant
(o) Internst tebephony wideoconf=rencing  (videcondemand,

irteractive TV

The |ntemet
| | | | |

Mkimedia Speach and video Widecconfensncing Inbowrnation retriesal

rreail relephony and electronic

COMmMmence

Analog digival
audic and
tedervision

|
0 arnd video movie

an demmand

Aoocess o the Access ko the
F5T Irrk=rre

Satellies ond kermesirial broodoost netesorks

Analogdigisal audic
crd sedevision becadenst

Mlaar videoS movie-

crrdernand

Flosrorestanc 1200

Ir=ractive
telesdicion

Digital telephormy:

Wideo telephor,
b and conferencing

Broadband 150k

nkerconnectson

Aocecs o the
Internat

AlnA Lards

Al ireerperscnal and
nterociive applications

AThA fAap-ds

ATA, bockbone neteeorks

High=peed netaork

imEroonnecticn
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Multimedia Applications

Category Media Applications
Interpersonal Speech Telephony, voice-mail, Teleconferencing
Communications | Image Facsimile

Text Electronic malil
Text and Image Computer-supported cooperative
working(CSCW)

Speech and Video |Video telephony, video mail,
Videoconferencing
Text, Image, Audio | Multimedia electronic mail,

and Video multiparty video games etc.
Interactive Text, Image, Information retrieval (news, weather,
Application over | Audio and Video | Books magazines, video games,
The Internet Product literature etc)
Entertainment Audio and Video | Audio/CD-on-demand
Services Movie/Video-on-demand

Near movied/video-on-demand
Analog and digital television broadcasts
Interactive television
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