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A British Radio Pioneer, 1924

John Reith,
Broadcasting over Britain, 1924

Founder of the BBC

“We are missing infinitely more than we are receiving ... Thought is
probably permanent, and a means may be found to ally thought with
ether direct and to broadcast and communicate thought without the
iIntervention of the senses or any mechanical device, in the same
manner as a receiving set is today tuned to the wave-length of a
transmitter so that there may be a free passage between them.”

- “free passage between them” clearly indicates bi-directionality!
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What Is Web Radio (Internet Radio)?

« Web radio is about live audio streams
« Continuous audio content

— Delivered to large audience, in identical form for all listeners
— No pause/rewind, no download, no “on demand” service

- “Simulcast”: Traditionally produced radio program is transmitted in
Internet simultaneously

k. > Bitte Suchbegriff eingebe | suchen

M94.5 - Webradio
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Historic Parallels between Radio and Web Radio

 Technical problems with sound quality

— Early radio transmission (1920’s) were of poor sound quality,
short wave radio still is today

— Early radio transmission over the Internet was of poor sound quality, but the
situation has improved drastically

« The ever-repeated threat situation between new and old media
— Early radio was considered a threat to news and entertainment industries
» Like TV for movie industry
— Web radio as a threat for traditional radio, news, entertainment?

— Lesson from history: Media grow into complementary, synergetic situation
(“Riepl’'sches Gesetz”)

- Driving force are amateurs

— Early radio program development, at least in the U.S., driven by amateur
stations

— Exactly identical situation for Web radio today
- Private/public/commercial, funding models, ...
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Radio and Democracy

« Bertolt Brecht, 1930:

“Radio could be the most wonderful public communication system
Imaginable, a gigantic system of channels — could be, that is, if it were
capable not only of transmitting but of receiving, of making listeners hear
but also speak, not of isolating them but connecting them.”

— Bertolt Brecht even conducted amateur experiments with the new medium
“radio” himself

- Radio, if not restricted by monopolies, is a decentralized, democratic
medium

— Web radio may be the way to remove the constraints (frequency shortage)
which have led to monopolies

— Web radio removes spatial constraints of radio (global medium)

- “Vertical” organization (centralized, hierarchic, top-down) vs.
“horizontal” organization (decentralized, peer-to-peer, bottom-up)

— Radio started as a horizontally organized experiment
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Types of Web Radio Stations/Programmes

According to traditional sectors of the radio industry:
(Lewis/Booth: The Invisible Medium)

Sector 1: Early European Model

— Public service and state radio as governmental organizations,
often monopolies

» Web radio as additional distribution channel, as platform for global
services, for cross-media effects with other parts of Web presence
(information, shop)

Sector 2: American Model
— Commercial enterprises funded through advertising
» Web radio as platform for advertising (also for the traditional broadcast)
» Web radio as additional source of revenue (through e-Commerce)
Sector 3: Alternative
— Community stations (free radio), see www.amarc.org
— Underground stations
— Web radio as a cheap technology, avoiding also many licensing problems
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Experience of Radio Listening

- Experience formed by receiver technology:
— 1930s: Large valve radio as important “furniture” in the living room
— 1950s onwards: TV taking over as centre of living room
— 1960s: Transistor radios make radio receivers portable, enable car receivers
— 1970s: Stereo high-fidelity systems change expectations of audience
— Today: Mainly background music and car receivers
« Market niche for Web radio:
— High-quality terrestrial radio (FM) has limited local range
« Competitors for Web radio:
— Global-range radio of good quality (Satellite radio, Digital Radio Mondiale)
- Web Radio experience, integrated into daily life:
— Computer as playback device?
— Must seamlessly integrate with existing devices
» ...0r be completely stand-alone and innovative
— Smartphones, speaker systems for portable players, specialized devices
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RIP - Death occurred in March

Physical Devices for Internet Radio

A radio receiver should look like one, even if it is Web
radio...

— Standalone Internet radio devices
* Product pioneers around 2000:
— Kerbango, SonicBox
« Technical problem in early systems: s T R
— Power requirements, battery life
« Trend since 2010: Broad range of products

Parrot Asteroid
Car Radio

Logitech Pure Sony CMTMX750NI  Medion P85015
Squeezebox One Flow
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Vom Webradiomonitor erfasste Angebote

Internet-Based Audio Services www.webradiomonitor.de

Online Only = AusschlieBlich fir das Internet produzierte Radioprogramme, Beispiele:
e A0 die auch nur online publiziert werden ) =
Webradios = Zumeist spezialisierte Radioprogramme mit spezieller ggf%gmgglk/ detektormm.fm

Musikfarbe oder sonstiger Ausrichtung

- .
AL LU R IR LU . i oy -eins-Streaming Klassischer, iber UKW bzw. DAB-+ ﬂ m
DRadio

(Simulcast) empfangbarer Radioprogramme

Online-UKW/DAB+-

Zysétzlidwe.ngra_(.iio-Streams der klassischen UKW-Marken, e A \ﬁf 1SS FM CHANNELS
Submarke die ausschlieBlich Gber das Internet verbreitet werden und ot P l"’.- ML wes i BS [)

meist auf eine Musikfarbe ausgerichtet sind

- Zumeist Uber Abonnements finanzierte Musik-Plattformen, =
Musik-Plattformen bei der die Nutzer eine Musikdatenbank zu jeder Zeit unein- % Spotify rdio @_
Musik-on-Deman geschrankt nutzen und Playlisten erstellen kénnen . . 9

( d) = Oft auch mit Radiofunktion (Ampya = - -DEEZER s'mfy

obuz.com

e FIELS A L8 W

. = Horverhalten wird aufgezeichnet und analysiert
Personal Radio Auf Basis der Daten wird durch Algorithmen oder redaktionelle AU PEO ! ) ﬁl(;R i
Bearbeitung ein personalisiertes Angebot erstellt it Bgntog adio

. = User erstellen Playlisten oder Radiostationen, auf die X -
User Generated Radio andere User zugreifen kénnen I%t tmm @ Ia"‘-'m

™he 2003 musc

= Kein originarer Content-Produzent [a]

H = Bundelung von verschiedenen Webradioangeboten oy - e |
Radio-Aggregatoren auf einer einheitlichen Oberflache/Plattform radiDge phonostar P tunein
= Inhaltliche Clusterung zur besseren Orientierung fur Nutzer

b = Musik-Shopping-Portale, bei denen die Nutzer Ausziige o'¢_ .. .-Mobile- 0
Download-Plattformen der von ihnen gesuchten Lieder héren kénnen 3%’ m’»
o Medowvant “LSRTURN
Quelle: Webradiomonitor 2014 Eine Studie im Auftrag der B.LM und des _“
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Internet Radio Market (1)
Zahl der Online-Audio-Angebote in Deutschland 2006 bis 2014

9.470

m User generated Radio-Streams und
redaktionell erstellte Playlists

Webradio-Streams

2.314

1.800

piven  Ral 3.055  3.005
450 521 1600 1.914 2.681 : ; 2.851 2.670
450 ! 52 1 | T ! | | ! T |
2006 2007 2008 2009 2010 2011 2012 2013 2014
Quelle: Webradiomonitor 2014, Medienanstalten, Goldmedia Analyse, CAGR: Compound annual growth rate Eine Studie im Auftrag der B.LM und des

Traditional Web radio streams decreasing, other streaming services grow fast
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Internet Radio Market (2)

Zahl der durchschnittlichen Abrufe pro Webradiostream pro Tag in Dt. 2012-2015

Online Only UKW/DAB-Simulcast UKW/DAB Submarke(n)

April 2012 wAprl 2013  wmApril 2014 (Prognose) m April 2015 (Prognose)

www.webradiomonitor.de
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www.webradiomonitor.de

Internet Radio Market (3)

Nutzung von klassischem UKW-Programm und Webradio im Tagesverlauf (04/2012)

o w— Horer pro Stunde in Mio. (ma 2013 1) 35%

Online Only-Radio

e UKW/DAB-Sender Simulcast/Submarken
30 - /D imulcast/Su r L 3204 —J - —
[ooezseey
25 4 - 25%
L— 259% —

o
=
.E 20 20%
g — 1%
€ 45 | 15%
L
b
'©
o

10 4 10%

—10% —
L— 8% —J
5 6% 5%
4% ‘— 5% —  Lesebeispiel: Zwischen 18.00 und 21.00 Uhr erfolgen durchschnittlich
32% der gesamten Tagesabrufe auf Online Only-Webradios
00.00-06.00 07.00-08.00 09.00-10.00 11.00-12.00 13.00-14.00 15.00-16.00 17.00-18.00 19.00-20.00 21.00-22.00 23.00-24.00
Uhr Uhr Uhr Uhr Uhr Uhr Uhr Uhr Uhr Uhr

Anteil der Tagesreichweite in Prozent
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Prognose: Werbemarktentwicklung (brutto)

Internet Radio fur Online-Audio bis 2015 in Mio. EUR in Dtl.
Market (4)

137 2 9% Radio*

2 5% Online*

m Mobile Audio

65

- Online Audio
105

72

Advertisement 2

Revenues
2013 2014 2015

Quelle: Goldmedia-Analyse, Webradiomonitor 2014, CAGR = Compound Annual Growth Rate
*Relation zu Bruttowerbeerldsen i.H.v. 1,59 Mrd. Euro (Radio) bzw. 2,96 Mrd. (Online) 2013 nach Nielsen Media Research Eine Studie im Auftrag der B’LM und des [7el04
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Forms of Advertisement — Not Only Audio

Anteil der Werbeformen an den gesamten

Werbeeinnahmen in Dtl. (6/2014

Verand. der Anteile der Werbeformen der
Online-Audio-Anbieter 6/2016 ggu. 6/2014

In Page
Display
Online: |n Page
Video- 8% -, Display
Werbung | Mobil:
Online: 1%

Audio-
Werbung
Online:
70%

Quelle: Webradiomonitor 2014,

Audiowerbung
Online

Audiowerbung
Mobil

Videowerbung
Online

Videowerbung
Mobil

In Page Display
Online

In Page Display
Mobil

Basis: Angaben von Online-Audio-Anbietern mit Werbung im Umfeld des Angebots, n=121

-1,5%
I 0,3%
Jos
-4,0%
-0,3% I

Eine Studie im Auftrag der 5|LM und des svow]
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Trend: Mobile Usage of Web Radio

44%

mobil

m Autoradio -

m Mobile
Website \_

m Mobile App

mSmart-TV

m WLAN-Radio

Juni 2014 Juni 2016

Quelle: Webradiomonitor 2014, Basis: Online-Audio-Angebote, n=558 Eine Studie im Auftrag der B.LM und des u

www.webradiomonitor.de
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Music Listening in Germany: Streaming More
Important than Physical Media (CD-Audio)

Prozentualer Anteil an der Gesamtzeit des Musikhorens in Deutschland, 1/2014

- Video Streaming Streaming
ngltalg (Musik): 8,9% gesamt:
Musikdateien: 55 Bk
20,2% | 270
Physische Kostenl. Audio-
Tontrager: Strgarg/ing: i
nline-
i ‘ PrerﬁﬁJrﬂ =
di Audio
Stﬁel;r:]?r; - Angebote
2 4% g gesaznt:
Online-Radio: 14,4%
Herkémmliches 8,8%

Radio: 42,1%

Quelle: respondi AG im Auftrag des Bundesverbandes Musikindustrie e.V. (BVMI),

BVMI Jahresbericht 2013, Onlinereprasentative Befragung im Januar 2014; n=1.000 Eine Studie im Auftrag der B.LM und des m
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Web Radio / Music Shop Integration 2004

11:14 Uhr >> Homepage >> neuheiten]  specials | iiberblick A
Antenne Bayern —{ 3 Aktuelle Sendung: Extra e -
Rockantenne — 71 Aktueller Titel:
i >> ANASTACIA, SICKANDTIRED = Ihr Suchergebnis:
‘ Seite drucken
Songs anklicken und im Shop bestellen S (5]
v
m{ t i
L Sortiertnach:  Medium: Verdffentlichungstermin: Verfugbarkeit
>> Rock & Pop Hits
>> Pop Angebote | Interpretauf  v| | Alle (176)  ~| | Alle (176) ~| | Alle (176) ~|
>> Jazz Hits
>> Klassik Hits
>> DVD Hits
News: Frankfurter Polizei-Vize e Anzeige: 1 bis 25 von 176
zu Geldstrafe verurteilt... >> mehr == Seite: @@ 112|3|4|516|718|1Q
3 >> Rockantenne >> Warenkorb : i © bestellen
. — powered by VESrenkoro » Amos, Tori: innerhalb
"TROCH = >> Kontakt Under The Pink cD 1888 Giner Woche
[Vanvcunn lTlS Ll >> AGB o @ merken
ANTENNE e <
» Anastacia: innerhalb Q bestelien
50 Anos De Forro cD 17.88 3-4 Wochen ) ® merken
» Anastacia: g cD D bestellen
Anastacia (2004) &%) 14,88 Artikel am Lager B i
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Web Radio / Music Shop Integration 2011

Antenne.de / Radio / Sendungen

sl o

» Channel: ANTENNE BAYERN Musik, die Sie im Programm gehért haben!

X 2%’ Counting Crows Feat.Vanessa Carlton mit "Big yellow taxi" =
L iof am 12.01.2011 um 12:26 Uhr UANTENNEBAVERN v

€D k=3 An welchem Tag und um wieviel Ubr (hh:mm) haben Sie
den Titel gehort?
112 |35 12.01.2011 4 |

{ickelback (» Fotos) mit "If Today Was Your Last Day"

Big Yellow Taxi
Counting Crows

Test min
Thel 345 mie Gerve
Genrs: oo
Ty MP3 Tieoltste
Qualtht: 320 iy
a €1.29 | Thed | Itarpret |Format  |Prem | Aksonen
’—— ﬁ
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Web Radio / Music Shop Integration 2014

|l ANTENNE BAYERN Stream wird abgespielt.

Aktueller Titel: A G E Ted
Boulevard of broken dreams LT PLAYLIST ROCKBOOK — STUDIOMAIL  HILFE
Green Day

B Zeig deinen Leuten, weichen Diesen Song bel n
m Song du gerade horst Amazon kaufen

_ -
Full text search on amazon.de MP3 archive >
, >

Full text search on amazon.de

Mi, 2201 Die Toten Hosen

13:57 | winsch dir was
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Web Radio / Music Shop Integration 2015

Jetzt lauft
Chris Brown - X

[ o |

(i

Il Black Beatz Stream wird abgespielt.

Full text search in amazon.de music downloads
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Convergence of Broadcast and Web Media

PiXis =4

Picture: Revo

Upcoming standards for side-
band signaling of Web-related
information in broadcast signal

— RadioDNS, RadioVIS
— Partially based on Comet
End systems presenting

multimedia content related to
radio program

Traffic info, weather, news etc.
transmitted over Web
Prototypes of hybrid radio
receivers

— e.g. IRT DABberry 2013

— Switching automatically
between broadcast and IP
streaming for program

Ludwig-Maximilians-Universitat Miinchen

Prof. HuBmann
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Radio in Car Infotainment Systems

Uberblick Uber verschiedene In-Car-Entertainment-Systeme 2014

= Verbindung von Smartphone
Smartphone Integration und Board Computer

Systems = Beispiele: Ford Applink,
Toyota Entune

= Zugriff und Steuerung des Smart-
Tethered Systems phones durch den Board Computer

= Beispiel: Mercedes Command

= Eigenstandiger Board Computer
Embedded Systems mit Infotainment-Funktionen

= Beispiel: BMW Connected Drive

Quelle: Goldmedia Analyse, Bilder. Screenshots GSMA
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11 Web Radio, Web TV and IPTV

11.1  Web Radio

11.2 Web TV

11.3 Interactive TV

11.4 Audio and Video Streaming over IP
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What is WebTV?

 Tentative criteria for WebTV:
— Web site with video/moving picture as central element
— Usable with standard browser software
» Plugins may be required
» True streaming, download, progressive download
— More interactive than traditional broadcast

- Difficult to distinguish from:
— Enhancements of digital broadcast TV
» E.g. Catch-up TV
— Smart TV sets or set top boxes with browser software
— Video podcasts

www.webtvmonitor.de
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WebTV: Complex Value Chain www.webtvmonitor.de
only until 2012!

Verwertungskette Web-TV 2012
inhalteVideo- | || KlassischeMadien | . ;e Only Untandere  NGO/nsti-  Privat-
produzenten TV  Print Radio Film Anbieter kndustrie tutionen personen
| Mediatheken Videocenter Kommunikationsportale
Aggregation/ '
Plattformen

Sender-Website  Social Media  Youtube  Applikationen

| Gngeie oM Tbes  Smamhens  Smennvsmo
G 144

Quelle: Golkdmedia, BLM Wed-TV-Momior 2012, ohne Werbevermarkier
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Platforms Genutzte Gerite fiir den Abruf von Web-TV-Inhalten
d 2016
for WebTV 2011, 2012 un

PC usage

decreases

quickly lPC/LaptopE
Sma_rt TV and » Uber Smart TV/
mobile devices Spielekonsolen/

. Apple TV etc.
INCrease

3

» Uber mobile Gerate

¢

2016

Quelle: Goldmedia, BLM Web-TV-Monitor 2012, n=198 von 1,424 Angeboten

www.webtvmonitor.de
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Web TV Simulcast

- Many streams available

E.g. de.wwiTV.com
lists 54 live TV streams
only for Germany (Jan 2014)

n-tv

20.12.2004 11:44 Uhr

|Begrlﬁ | Suche |
* web  Archiv
Ubersicht

n-tv Programm
Politik

Wirtschaft

Sport

Formel 1
Vermischtes

Kult & Kultur

Lesen & Horen
Essen & Trinken
Computer
Automobil
Reisemagazin
Dossier

Wetter
Finanzmagazin

A NE SRy A

Anzeig

Der Tag

- 4

-

Der letzte Tag im Amt?
Noch mehr Kohle fiir
Meyer

Nach den Enthlllungen Uber
Zahlungen des Energiekonzerns
RWE droht CDU-Generalsekretar
Laurenz Meyer als
Weihnachtsgeschenk der

Rauswurf. Medienberichten
»1ifalaa will CNLILChafin Annala

NTV - NTV - (... (1) RealOne Player

| SE] ]300Kbps 1‘13/Live\.

(P Playing

me'e KEIN TABU

Deutsche
Borse

BisWeihn
hei eBay fl

Wirtschaft & Borse Chat & Foren

Nebeneinkiinfte fiir Politiker

n-tv Umfrage
CDU-Generalsekretar
Meyer steht wegen
RWE-Zahlungen unter
Druck. Durfen Politiker
Nebeneinkinfte haben? weiter

2135.20

NsdqC -0.51%

US-Lauschangriff ] NsdqF 1619.50 +0.56%

El Baradei wehrt sich 12 Nikkei 11103.42 +0.23%
: EUR/$ 1.3358 OO
Neuer Streit um Dosenpfand Gold 441.975 2 4

Chaos-Strategie” des Handels SlBrent 43.10

® American Express Gold
Card + USB-Stick 128 MB
oder Relsetrolley - jetzt

kostenlos!
® 6% mit BMW Spar&invest.

Die Erfolgskombination mit
dem Top-Zins.

"Verleumder entfernen”
Forgeard steckt Ziele ab

Werben um die LSE
Euronext plant Gegenangebot

Strohmann fur Gasprom?
Yukos-Tochter geht an Nobody

"Nehmt Olbestdnde ins Visier"

Appell an "sein Volk"
Saddam spricht

Ludwig-Maximilian

s-Universitat Miinchen
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Web TV Simulcast — Nine Years Later (2013)

Jetzt
n-tv live

J‘.J,.. . . Sendung in voller Linge
o B Telebdrse von 15:40

SIEMENS-HAUPTVERSAMMLUNG | e
Aktionare uberwiegend zufrieden 1011

' ’ . Sendung In voller Linge
DELL 13,05 -0,5% DISNEY 5340 +1.3% NOVEIE N - on 15:00

_ el
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From Simulcast to Video on Demand
n-tv.de 2015

: BERLIN
Qo O M 5°8°
B | sk

Politik Wirtschaft Borse Sport Panorama Unterhaltung Technik Ratgeber Wissen Auto Wetter Mediathek

Home

n-tv Live Teletext Teleborse now Zertifikate Apps Spiele Empfehiungen Newsletter Themen Art

v Dax 9912 -03% v TDax 1432 -02% v Dow 17.614 -0,2% ¥ NAS 4166 -0,1% V¥ N225 16796 -1,7% v Ol 4579 -0,2%
v DB-Dax 9912 -03% v ESX 3.126 -0,3% v S&P 2023 -03% v NasF 4.144 -03% ¥ EUR 1,1758 -0,2% v Gold 1.230,17 -0,1%

DAS NEUESTE
12:56 Mufti kritisiert neue Charlie Hebdo So giitig war Mohammed noch nie
< . >

Plotzlich in der ersten Reihe
Sarkozy erntet Spott fir
Drangelei beim
Schweigemarsch
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11 Web Radio, Web TV and IPTV

11.1  Web Radio

11.2 Web TV

11.3 Interactive TV

11.4 Audio and Video Streaming over IP

Literature:
David Feinleib: The inside story of Interactive TV and
Microsoft WebTV for Windows, Morgan-Kaufmann 1999
Johan Hjelm: Why IPTV? Interactivity, Technologies and Services,
Wiley 2008
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History of Interactive TV:
Microsoft WebTV and ATVEF

- ATVEF: Advanced Television Enhancement Forum Initiative
— Industrial consortium: CNN, Disney, Intel, Microsoft, Sony, and others...
— Defined standard 1997-1999
— Triggers embedded into TV program to activate Web-based content
» “crossover links”
» Using the Vertical Blanking Interval (Austastllcke)
— To synchronize Web presentations with TV content
« Microsoft’s WebTV initiative
— Selling set top boxes
» \Web browser and ATVEF decoder
— Providing interactive content through media partners
- Historical failure...
— ATVEF no longer supported in 2004
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Microsoft MSN.TV

’_'-c—v

Wireless Keyboard
(batteries included)

Wireless Remote
(batteries included)

Telephone Line » 2 a >

T-splitter Power Supply
25' Phone Cord 6’ Audio/Video Cable

« Short term commercial interest (2004):
— TV as end system for Internet access (Web/email)
— Integrated media player
— No integration with TV programmes
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Examples of Interactive TV from MS WebTV

- Enhanced versions of popular soaps like “Baywatch”, sports reporting,
news, and game shows

— For some time produced by NBC and other large stations
- Background information for TV drama:

— Information of actors currently seen (name, pictures)

— Information on location (including advertisements)

— Additional views not visible on TV

— “What happened until now” function
- Background information for sports programmes:

— Players, team history, medal counts, ...
« Customized information in news programmes:

— News tickers, headlines, travel news customized for individual viewer
(selected by set top box)
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Screenshot from Interactive Version of Baywatch

= el ’

ZA rATEN"
ANTIRACTIVE
EXIT
HELP
WEB

=Sl '

Pacifica Medical : |,l,,.,,»,r:.v

e CINTLRACTIVE

Computerized ., EXIT

Yomography (CT) % P HELP
Patient: Robby Quinn s

WEB

AR |

See behind the scenes photos of filming at sea.
The crnew films boat to boat
as Leslie (Heathen Stevens)
prepares 1o use a scuba fank
wrench to knock out
her boyfriend,

See behind the scenes photos of filming at sea.
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Levels of Interactivity in TV

(according to Johan Hjelm 2008)

- Level 1: Interaction with meta-information about the TV programme
— Electronic/online program guide
— Personal video recorder

« Level 2: User accesses external information
— Teletext
— On-device portals

+ Level 3: User influences program by voting
— Big Brother, Americal ldol etc.
— May include chat and other interaction with other users
— Either through separate phone/Web interaction or through Set Top Box

» UK: BBC/BSkyB: "red button" for interactive services / teletext

- Level 4: Story or other content of TV program changed by interaction
— Simple form: Add-On multimedia material (e.g. BSkyB "green button")
— Extrapolation: TV converging towards games
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Success Stories of Interactive TV?

- Voting is popular:
27 % of all young European users of mobile phones have voted or
otherwise participated in interactive game shows via phone

- BBC:
During 2004 Olympics, more than 60% of viewers watched the event in
an interactive way

- Johan Hjelm, based on research of EU project LIVE:
— Interaction works best in documentaries and news
— In fiction, people want interaction as unobtrusive as possible
— Most viewers are not programmers, and they may not know their own needs
— People want to belong to groups
— TV viewers expect to be surprised

- “Lean back” vs. “lean forward” attitude!
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Google TV: Another Failure Story

All
Applications

C oogle TV Ij

T SraEe 0 T ix

Fany sccens 10 your fevorte s wen Ovore,. YouT e, et
Googe Py sewmisstly mtegmated with your sxatng bve TV

donaldderek.com

Logitech confesses to

The future of TV i1s coming to your TV
B i 'sisantic' mistake with
| ogitech Rcvu g slgan
g Loogk TV GOOgle TV
cnet, November 2011

Introduced in October 2010,
2010 discontinued in January 2015
Successor "AndroidTV"
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Integration Web - TV

THE LOUVRE MUSEUM

FREE

——

Smart TV

Picture: LG/wikimedia

Moo of Stoed, avmlabile on Coojle Miry Moves

Google
Chromecas Picture: roku.com
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“Second Screen”
Usage

| g
,

-—

“Lean forward”

“Lean back”

Image: ljclgroup.com

People who
use a mobile
device while
watching TV

Source: real.com

No time for 99k
commercials

The top activities of smartphone
users while watching TV

Ludwig-Maximilians-Universitat Miinchen

Prof. HuBmann

Multimedia im Netz, WS 2014/15 — 11 - 39



Hybrid Broadcast Broadband TV (HbbTV)

®
European initiative ® o

— Standardization through ETSI
— Based on Multimedia Home Platform (MHP)
- Founding members of consortium:

— ANT Software, EBU, France Televisions,
IRT, OpenTV, Philips, Samsung, SES ASTRA,
Sony, TF1

- Many additional supporters, e.g. from Consumer Electronics:
— Haier, Humax, Loewe, Sharp, TechniSat, TopField, VBox
- Standard supported by devices from most major brands:
— (additionally:) Grundig, LG, Telefunken, Toshiba, Panasonic
- Many broadcasters offer actual service:
— ARD, ZDF, ARTE, RTL, SAT.1, Pro7, ...
- Basic idea:
— Replacement for traditional videotext by bi-directional Internet channel
— TV or Set Top Box to be connected to Broadband Internet
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HbbTV Service Examples: Menus

o

Das Erste® WAS LAUFT JETZT? ARD® | 20:40 Uhe

———.* (% Das Erste T R—

20:15 Uhr o —

\
FRAUEN- Tatort DAS ERSTE ‘
TAGESSCHAU & i ;5SBALL-WM ’ 4 R MEDIATHEK ARD TEXT

Tagesthemen

4) -Tasten flir nachsten Inhalt Ausblenden | Programm Modiathek Videotext

“Red button” on Remote Control
for start/termination
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HbbTV Service Examples: Mediatheken

ARD@MCdiathek A2 108351 Alle Medatheken v B Mpressam

Tipps der Redaktion Sendungen A-Z Sendung verpasst?

q _‘-—m‘ = -

A

120:.'-. Abandschau

88 Mn

Taton: Schweinegeld

m Killhaus seiner Fabnk wird dar
Sariner Flelschkdnig Hars
Merklnger it aulgefuncen. Der ..

D-Ratgebear:
aus: Taton G
Dwes Crsle ARD-Ralgaber: Gi

AV

Startiente Hille n Qm_'— Aushilenden

w ! » Sendung verp
"heute” ' ] i Eﬂdungm AZ 4

' » Montag
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HbbTV Service Examples: Data Presentation

BRBAYERNTEXT

Seite 1N Wetter Donnerstag, 29.09.2011 | 16:26
Startseite Vielerorts sonnig, Hochstwerte 18 bis 26 Grad.
Nachrichten
Bayemn
Sport
Femmsehen : \
Radio 15.30 Wir in Bayemn
Wetter
Verkehr

16.45 Rundschau

17.00 Das etwas andere
Bier: Zoig|

Deutschiand-

Wetter wetter wetter Reisewetter

Ein | Ausblenden [} Lesezeichen Hauptmenu [ BR Start
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HbbTV System Overview

Broadcast Broadband
(e.g. DVB-S)

Hybnd
A A Terminal

- Internet

( “ = |
\ \ud= -
Application Data W
scation Data
b"’ and Siynaling App Application Hosting /
Web-Playout
Uplink Non-linear
Linear ﬂ Il « AN Content
AV Content : _
Broadcaster and

Application Provider

Figure 1: System Overview
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HbbTV Terminal Functional Architecture

<Appocaton\

e eSWws -------.‘--"--------M .....

A

/ Apphcation > / Aoplcabon

g

1
]
1
1
' .
: Application Browse:
1 Manager
1
e N P .
! S ¢ 4 embodding/ A
S conrerT
o DSM-CC Client Media Player
Fiter
K
=
- Broaocast internet Protocol
s . Processing Processing
’ t 1 -
> |
Broadcast Broadband
Inferface Interface
T 1+ 3 T 3
v < Ij
/ Broadoast Broadband

AIT = Application Information Table
DSM-CC = Digital Storage Media —
Command and Control

Legeng

- AT Do

Sveam Cverts
Applcation Data

Linear AV Comtent
Non-Linear AV Comvlerdt
Othor Dota (e.g Charnel List)

Dyect Carousel

) 1444
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Digital Storage Media — Command and Control

- DSM-CC
— Relatively old (1996) ISO/MPEG standard
— Control interface for digital media delivery

- VCR-like control:
— Covering client-server setup

— NPT = Normal Play Time
(user-related time scale)

- Multiplexed data embedded
Into transport stream

— Data carousel
— Object carousel
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Content Formats in HbbTV

- Browser-based technology: CE-HTML
— Developed by Consumer Electronics Organization (CEA-2014)
— Adoption of HTML 4 and CSS to TV sets
- Dynamic interfaces based on JavaScript
— Using additional, TV-specific APls
« Declarative Application Environment (from OpenTV forum)
— Applications based on ECMAScript, SVG, CSS
— Dynamic DOM, including AJAX-style asynchronous requests
 Various standard image, audio and video formats
— JPEG, GIF, PNG
— MPEG1-L3, HEAAC, E-AC3
— MPEG4 AVC (SD and HD)

Ludwig-Maximilians-Universitat Miinchen Prof. HuBmann Multimedia im Netz, WS 2014/15 - 11 - 47



Streaming support in HbbTV

- From the HbbTV specification:

- “7.3.2.1  Protocols for streaming

— Unicast streaming using HTTP 1.1 shall be supported as defined in clause
5.2.2.2 of the OIPF protocols specification [4] with the addition that the range
header shall be supported in seek operations. The terminal should only
buffer data equivalent to approximately 10 seconds of normal play in
advance of the current play position unless the download rate is consistently
lower than the consumption rate.

— Where unicast streaming of non transport stream based MPEG4/AVC video
and MPEG/AAC audio using RTSP and RTP is supported, this shall be as
defined by clauses 6, 7 and 8 of ISMA [6]. The terminal shall support the
"Interleaved RTSP & RTP/AVP over TCP transport" method. For audio and
video the restrictions of the present document apply.”

« OIPF = Open IP TV Forum, see www.oipf.tv

Ludwig-Maximilians-Universitat Miinchen Prof. HuBmann Multimedia im Netz, WS 2014/15 — 11 — 48



HbbTV: Further Development

- HbbTV 2.0 standard:
— Expected to be finalized early in 2015
— First devices second half of 2015
— To be implemented in large scale from 2016 on

- Proposed features:
— Improved support for HTML5
— Companion screen app launching and synchronization
— Push VOD support
— Improved support for ad insertion
— Improved synchronization between media and applications
— Support for HEVC video
— Improved support for MPEG DASH

Sources: http://www.w3.0rg/2013/10/tv-workshop/papers/webtv4_submission_11.pdf
http://www.v-net.tv/hbbtv-20-to-go-mainstream-in-2016

Ludwig-Maximilians-Universitat Miinchen Prof. HuBmann Multimedia im Netz, WS 2014/15 - 11 - 49



10 Web Radio, Web TV and IPTV

10.1 Web Radio

10.2 Web TV

10.3 Interactive TV

10.4 Audio and Video Streaming over IP

Literature:
Johan Hjelm: Why IPTV? Interactivity, Technologies and Services,
Wiley 2008
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Traditional TV, Web TV and IPTV (1)

Traditional
Video A interactive TV

Web TV
on PC
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Traditional TV, Web TV and IPTV (2)

Video <<<(((K)))>>)

SmartTV,
HbbTV

IPTV = | |
Internet Protocol Interacti
Based Television

TV programme is carried over Internet, no radio broadcasting or TV cable
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Profile & Presence

- Users need to be authenticated for IPTV
— Subscription management
« Presence information can be valuable for interactive TV
— Who is online?
— Who of my friends is watching this?
— Real-time recommendations
« Presence can be managed in two ways:
— Server/application based (e.g. Skype), heterogeneous solutions

— Network based standard solutions
(e.g. presence support in IMS, based on 3GPP)
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Media Streaming in Home Networks Qd I na

« Streaming solutions for the home network:
— Streaming audio, video and images from server to clients (e.g. TV set)
— Streaming audio and video from CE devices
» e.g. TV program from TV tuner to mobile devices

« Dominating standard:
DLNA \}a‘\
(Digital Living Network Aliance) l_,:.-- ‘

— based on Universal i
Plug and Play (UPnP)

cydina
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DLNA: Streaming Protocols and Media Formats

- Streaming:
— HTTP 1.1 streaming over TCP as standard method
— RTP streaming optional
- Media formats:
— JPEG, LPCM, MPEG-2 as standard formats
— Other formats optional: MP3, AAC, MPEG4, ...

i ;
% I-I Movie files
~S—..

TV supporting DLNA

FX-16IRS2

NAS-01G

Stereo supporting DLNA Fast Ethernet Switch
M| Movie files
= | | Music files
(O " | g Multimedia files =
r— —_— 2| Picture files
Computer supporting DLNA | —

planex.net
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Streaming Technology Applications 2014

 IP networks tend to replace all traditional networks
— Phone network
— Home networks
— Broadcast networks (partially)

- |IP and Web technology creates a huge amount of flexibility for product
solutions

- Intelligent solutions for home entertainment and commercial use are on
the market and rapidly developed

— Key problem is user acceptance and usability

DAS IST ENTERTAIN!

Sur{cw -
Fernsehen [ §
| (2
telekom.de } /
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WebTV and Traditional Broadcast TV

Einschiatzung: Web-TV und klassisches TV

. Die Nutzung von Web-TV wird
zukdnftig dem kiassischen TV den
Rang ablaufen. ”

51%

(
© trifft voll zu

~

« trifft eher zu

» neutral

n trifft eher nicht
zZu

u trifft Gberhaupt
nicht zu

www.webtvmonitor.de T et 01 22t Ty A, Tols

Ludwig-Maximilians-Universitdt Miinchen Prof. HuBmann Multimedia im Netz, WS 2014/15 - 11 - 57



