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CWI & TeleMidia

Working Together

INTRODUCTION

Introduction to special issue: Human-centered television

—directions in interactive digital television research
¥ ineo f

Authors: . Pablo Cesar, Dick C. A. Bulterman, Luiz Fernando Gomes Soares Authors Info & Affiliations

Publication: ACM Transactions on Multimedia Computing, Communications, and Applications « November 2008 « Article

No.: 24 « https://doi.org/10.1145/1412196.1412197

Open Access | Published: 08 May 2009

Document engineering approaches toward scalable and
structured multimedia, web and printable documents

Maria da Graca Pimentel, Dick C. A. Bulterman & & Luiz Fernando Gomes Soares

Multimedia Tools and Applications 43, 195-202(2009) | Cite this article

1006 Accesses | 0 Altmetric | Metrics
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Two Declarative Multimedia
Approaches

NCL

NesTep CONTEXT LANGUAGE

« XML-based « XML-based

 Layout control * Layout control

« Media Sync by * Media Sync by
composition event-based
sync-arcs relationships
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What is NCL?

NCL stands for Nested Context Language
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* Meixner, B. 2017.
Hypervideos and
Interactive
Multimedia
Presentations.
ACM Computing
Surveys 50, 1 (Mar.
2017), 9:1-9:34.



NCL Examples
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NCL

Standard, royalty-free and opensource

Brazilian standard for Terrestrial DTV (2007) —
« Adopted by 14 countries . EIE"Im

@ ® C u rre ntly i n Sta I |ed i n m O re th a n 5 O Home Chair's Message Administrative Reports  Editorial Board SIGMM Executive Committee  SIGMM Membership  About us

millions devices (TVS, Set—top boxeS, Open Source PrOJects
smartphones, etc.) in Brazil - s S

+ Journals This section lists multimedia open source projects. Feel free to contribute to this list!

+ Records
» Ginga: the middleware of the Japanese-Brazilian Digital TV System (ISDB-TB) and ITU-T Recommendation for IPTV

ITU standards for IPTV (2009) , SIGMM Conferenes
services. Ginga is made up by a set of standardized technologies and Brazilian innovations that make it the most
ITU-T SG16 - IPTV Multimedi
- - ultimedia Rl < fcemnac e bakic Jilkcac

preserving its quality

IT U - R S G 6 - B roa d Ca Sti n g Se rVi Ce + Golden Retriever: is a light-weight but complete framework for implementing CBIR (Content Based Image Retrieval)

methods
* GPAC: an Open Source multimedia framework for research and academic purposes. The project covers different aspects
I T U - T S G 9 - B roa d b an d C a b | e an d of multimedia, with a focus on presentation technologies (graphics, animation and interactivity)

* GpuCV: is an open-source GPU-accelerated image processing and Computer Vision library
Television
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NCL elements

what? <media>
where? <region>
how? <descriptor>

when? <link>
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NCL <media> (1/3)

Content agnostic Node

Py X iy Ny py iy Ny N
TV Stream Video Image Text Subtitles HTML Java Lua Script
N N N N N N N N



NCL <media> (2/3)

Uses <descriptor> and <region>

dVideo

rgCenter

Fade




NCL <media> (3/3)

<ncl>
<head>
<regionBase >

<region id="rgCenter" left="25%" top="25%" width="50%" />

</regionBase>
<descriptorBase >
<descriptor id="dVideo" region="rgCenter"

trasin="fade" />

</descriptorBase>

</head>

<body>

<port id="entry" component="v1" />

<media id="v1" descriptor="dVideo" src="v1.mp




NCL <link> (1/4)

Causal Relationship among Nodes

Condition

audiol

Action



NCL <link> (2/4)

<ncl>

<port id="entry" component="video1" />
<media id="video1" descriptor="d1" src="v1.mp4" />
<media id="audio1" src="al.mp3" />

‘s

<media id="img1" src="img1.png

<link xconnector="onEndStart" >

<bind role="onEnd" component="video1" />
<bind role="start" component="audio1" />
</link>

<link xconnector="onEndStart" >

<bind role=" onEnd " component="audio1" />

<bind role="start" component="img1" />



NCL <link>(3/4): over <media> anchors

Condition Action

onBegin

8 videol - audiol
)\ start

4 g ")
onBegin video1 at 0s %ﬁegin video1 at "ad" period

<media id="video1" descriptor="d1" src="v1.mp4" /> <media id="video1" descriptor="d1" src="v1.mp4" />
</media> <area id="ad" begin="3s" end="10s" >
<media id="audio1" src="al.mp3" /> </media>
<link xconnector="onBeginStart"> <media id="audio1" src="al.mp3" />
<bind role="onBegin" component="video1"/> <link xconnector="onBeginStart" >
<bind role="start" component="audio1" /> <bind role="onBegin" component="video1"
</link> interface="ad" />

<bind " role="start" component="audio1/>
4\ Telemidia Lab |
</link>



NCL <link>(4/4): over <media> anchors

Broadcast

DTV Broadcast Signal

Broadband
network

(Re)Multiplexer

I

onBegin video1 at "ad" period

. . <media id="video1" descriptor="d1" src="v1.mp4" />
nclEditingCommand . __ ’
<area id="ad" begin="now" >
addinterface (
</media>
video1", <link xconnector="onBeginStart" >
video : d a _wideol"
v id="ad" beain=" ns <bind role="onBegin" component="video
) interface="ad" />
<bind " role="start" component="audio1/>

é@‘\\TeleMidia Lab </link>



NCL Authoring (1/2)

TeleMidia Programmer Tools

Textual Tool -- NCL Eclipse)

- Visual Tool -- NCL Composer
« Visual structure of NCL <link>s

- Visual Layout of <region>s
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File Edit Source Refactor Navigate Search Project Run Hebb
C $R-0-Q- BHC- OB ~S
[% Package Expl * O |3 main.nd 52

w
r..

AAAAAA

&) 2ava

P
h'm
New  Open

TeleMidia Non-Programmer tool

- ISB Designer

* =D
<descriptor id= sc* region="intReg"/>
& mg a <descriptor id="chorinhoDesc" region="chorinhoReq” focusIndex="2" moveleft=z
i ke 5* moveRight="3"/>
- a2 <descriptor id="rockDesc® region="rockReg" focusIndex="3" moveLeft="2"
+ som L] — soveRight="4"/>
» 43 <descriptor id="t sc region="technoReg” focusIndex="4" moveleft="3" 2
lo— moveRight="5"/>
% <descriptor id="c Desc” regions"cartoonReg" focusIndex="5" moveLeft="a" 3
oo moveRight="2"/>
as | </descriptorBase>
\ ~ 3 460 <comnectorBase id="connectorBasel’>
A a7 <importBase alias="conEx" documentURI="causalConnBase.ncl”/>
- a </connectorBase>
™ 4
s00
a e \ 51 component="anination®/>
\ 52
o 53 ackground.png” descriptor="backgrounddesc*/>
e 54 inGar.mpd* descriptor="screenDesc”>
. 55 >
¢ 56
ndercar = 57 % />
s8
59 by,
60 4" descriptor="dribleDesc"/>
61 descriptor="ph >
62 <property name="topr>
63|  </media>
640  <context id="interactivity’>
Layout View © X 65
66
mEE s =oe e - 67 <property nane
68 </media>
6 <media id="anotherAnination” refer="animation® instances"instsame*/>
o 70 <media id="intOn" src="sedia/int0 descriptor="intD
{creenteg) n 0ff.png" descriptor=
(ameneg) i
formeg ]
73
74
75¢ ole: 1" cor
76 <bindParam name="var" value="true"/:
7 </bind>
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Save Jndc Redo Cut Copy Paste Sketch | Author = Narrative
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- Story Board Metaphor for Hyper videos
navigation
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NCL VS HTML (SmartTV)

NCL-enabled receivers are cheap NCL-enabled receivers are lightweight
 Receptors distributed for poor families  Set-Top-Box
* Focus on social impact * Mobile Phones

« Government social application  Portable receives

(information jobs, health, funding)

FOSTON




Second Screen devices

<region device="systemScreen(2)">

Stereoscopy
<media id="v1" src="video.mp4">

<media id="left" src="mirror://v1">

Multi-sensorial

<media id="video" ... >
<area id="wind" begin="10s"/>
<area id="light" begin="30s"/>
<area id="smell" begin="70s"/>

</media>

<media id="wind" ...

<media id="light" ...

<media id="smell" ...



Thank you!
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