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ABSTRACT 
Next generation of multimedia authoring tools will be targeted to 
the end-users. This assumption is the starting point of my thesis 
work, which deals with the underlying technological infrastructure 
and the needed theoretical models for realizing next generation 
multimedia authoring tools. My argumentation is based in one 
common trend. While in the past the multimedia lifecycle was 
authoring-distribution-consumption, in the current landscape 
viewers have become active nodes in the networked media chain. 
Now, they have become, apart from consumers, producers and 
distributors. Thus, they need a new set of authoring and sharing 
tools to satisfy their needs. At this stage in my PhD, after a 
detailed review of related work and systems (e.g., YouTube) and 
the implementation of a number of prototypes (e.g., caption 
interface and pan & zoom authoring tool), I can identify the topic 
area of my thesis and the following next steps to achieve it. 

Categories and Subject Descriptors 
H.1.2 [Models and Principles]: User/Machine Systems - Human 
factors. H.5.2 [Information Interfaces and Presentation]: User 
Interfaces - User-centered design. 

General Terms 
Design, Experimentation, Human Factors. 

Keywords 
User-centric media, End-user authoring systems. 

1. INTRODUCTION 
Traditionally, the production and distribution of digital TV 
content follow a one-way approach. First, high-quality material is 
captured using professional audiovisual devices. Then, the raw 
material is edited using tools, which operate at a low syntactic 
level, for example manipulating video as a sequence of frames 
and streams of un-interpreted audio. The TV programs are then 
authored aggregating the processed media assets into one 

presentation, in which the layout characteristics of the visual 
elements are defined, and the interactivity points handled. Finally, 
the produced content is delivered through broadcasting stations to 
the end-users’ device for consumption [1]. 

In contrast with this traditional media flow, contemporary 
research and the explosion of new services in the Web show an 
interesting trend, in which the viewer is not the end of the content 
value chain anymore. Instead, the viewer is considered to be an 
active node in the production-distribution-consumption chain. 
More recently, triggered by the widespread availability of digital 
recording devices as well as display and rendering devices, the 
viewer has become a potential content producer and content 
distributor. User-generated content websites (e.g. YouTube

1
), 

web-based authoring tools, such as JumpCut
2
 and the work 

reported by Shamma [8], and viewer-side enrichment solutions 
[3][4] are examples of this trend. Table 1 presents a comparison 
between the traditional and the user-centric media flows. 

Table 1. Media flow landscape. 

 Traditional User-centric 

Professional mindset Entertainment-oriented 
Content 

Authoring 
Authoring tools 

prioritizes technical 
aspects 

Authoring tools 
prioritizes authors’ 

needs 

Client-Server 
approach 

Hybrid approach (e.g. 
Client-Server and P2P) 

one-to-one 

one-to-some 

Content 
Delivery 

one-to-many 

one-to-many  

Passive Viewers Proactive Viewers 

Content 
Consumption 

Restricted interaction 
(e.g. turn on/off, 

channel switch and 
playback commands) 

Rich interaction (e.g. 
chat and voice 

channels, content 
enrichment) 

 
The final goal of my thesis is to determine how technology can 
empower users to become active nodes in this new networked 
media lifecycle. This paper is organized as follows. Section 2 
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2 http://www.jumpcut.com/ 
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discusses about the problem that the proposed research addresses, 
as well as the main objectives of this work. Section 3 presents the 
methodology I am following to achieve the objectives, indicating 
the current stage of my thesis work. Then, Section 4 is dedicated 
to show some end-user oriented prototypes I have been working in 
during the last year. Finally, Section 5 reports on current findings 
and the future work in the continuation of my PhD. 

2. OBJECTIVE OF THE THESIS 
Authoring systems for interactive digital television, and for 
multimedia content in general, assume the author to be seated in 
front of a workstation on the broadcaster side and with a 
professional mindset. These systems have tackled the authoring 
complexity problem in different ways. While some commercial 
systems artificially reduce the authoring complexity by limiting 
the available features (e.g. JAME Author3, Cardinal Studio4 and 
AltiComposer5), several research systems have attempted to 
provide support for a wider range of authoring needs [2][6]. Apart 
from functionality limitations, systems for interactive digital TV 
are generally technology-centered, that is, the design of standards, 
infrastructures and authoring tools normally prioritizes the 
technical aspects over the real authors’ needs (see Table 1). 
Therefore, authors have to spend a reasonable amount of time in 
“recycling” whenever a new technological feature is incorporated. 

The establishment of Web technologies had major implications on 
content creation paradigms and methods: from the traditional 
professional creation of content to a more fresh, immediate, and 
incidental creation of user-generated content (UGC). Web-based 
authoring tools generally require a less professional mindset than 
traditional authoring systems and they tend to provide the 
functionality the user needs one click away. In addition, end-user 
enrichment systems, such as YouTube Annotations, the Ambulant 
Annotator [4] and the work reported for the Brazilian Digital TV 
System (SBTVD-T) [3], are capturing the attention of end-users. 

Being simplistic, the content authoring-distribution-consumption 
chain can be seen as in Figure 1. 

 
Figure 1. Comparison between Traditional and User-centric 

Media. 

The first layer in the figure represents the media authoring effort. 
Traditional authoring tools provide a wide range of possibilities, 
                                                                    
3 http://jame.tv/ 
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5 http://www.alticast.com 

but they usually require training, a steep learning curve and a big 
effort from the author – represented as a bigger area in the 
traditional media landscape. On the other hand, authoring systems 
intended for end-users (e.g. enrichers and annotators) tend to be 
easy to use (less authoring effort, represented by a smaller area in 
the user-centric side), but they usually offer a limited range of 
authoring capabilities. 

Talking about media delivery methods and sharing capabilities 
(middle layer in Figure 1), while the traditional approach was to 
distribute media using a client-server or a broadcast infrastructure, 
the success of Web-based television portals and of Peer-to-Peer 
(P2P) technologies have demonstrated that end-users have 
changed the way in which they find and consume audiovisual 
media. In terms of delivery aspects I would not claim that the 
variety of delivery methods in the user-centric landscape is bigger 
or smaller than in the traditional landscape. However, we can 
assure that the new media landscape by combining both 
approaches offers a variety of delivery and sharing mechanisms 
broader than ever before. 

Finally, the interactive opportunities of the television viewers 
have been increased in the last years. Contrary to the traditional 
role of television viewers as passive spectators, with limited 
interaction (represented by a small area in the traditional media 
landscape), there are strong indications that there is room for more 
active television watching. Therefore, we can say that the user-
centric paradigm added a wider variety of interaction 
opportunities to the new media landscape (e.g., annotate, enrich, 
and share television content while watching). It is important to 
note, though, that according to observers [7][5], it would not be 
the flavor of interactivity with complex applications that require 
concentration, long time spans, and distraction from television 
viewing. Instead, new interactivity models particularly designed 
for television are needed. 

Still, as reported by Jensen [7], in the new media landscape the 
relations between media and consumers are not sided. That is, we 
do not have passive viewers consuming only mainstream media 
and active viewers only producing active media. Every consumer 
is potentially an active creator and a passive consumer and he is 
able to switch between the two roles. 
It is important to state that contrary to how the metaphors in 
Figure 1 look like, the media flows are not in opposition to each 
other. Actually, we can consider the new media landscape as the 
sum of both media flows. Therefore, in this thesis I do not claim 
that one of the two paradigms is better or worse than the other, or 
that even one or the other will disappear in the coming future. The 
point is that media has swiftly evolved in the past years in a way 
never seen before, hence people’s experience when interacting 
with this new media. And this change is mostly due to the user-
centric media paradigm. 

The main objective of my thesis is to understand, develop, and 
model the underlying technology that helps viewers to play an 
active role in the media production-distribution-consumption 
chain. 

3. METHODOLOGY 
In order to achieve the objectives, I have been following the 
workflow shown in Figure 2. I started with a theoretical and a 
practical groundwork in order to better understand the underlying 
problems. On the one hand, I investigated existing authoring 
services intended for end-users. On the other hand, I reviewed and 

User-centric Media 

Traditional Media 
(Old paradigm) 

Interaction 
Opportunities 

Delivery 
Methods 

Authoring 
Effort 



analyzed related research in the fields of multimedia authoring 
systems. This groundwork resulted in the development of a 
number of prototypes (c.f. next section) that helped me in finding 
new authoring models, in which the end-user plays a major role. 
This is the current stage of my thesis. 

The next steps consist on a continually collaboration with human-
centered interactive television groups6 for identifying authoring 
models based on the potential needs of representative actors. 
Then, I hope to identify actual services and specify the underlying 
technology for the next generation authoring systems. I will do 
this in the context of the European Project Ta27. The intention is 
to validate each of these steps from a user experience evaluation 
compared to other systems, and from the business perspective. 
Based on the findings I will hopefully have the necessary material 
to conclude my PhD thesis. 

1st year 

 

2nd year 

3rd year 

4th year 
 

Figure 2. Thesis workflow. 

4. SELECTED EXAMPLES 
During the prototypes implementation phase I have been working 
in a set of authoring systems focused on end-users. For better 
illustrate the scenarios in which these systems are applied 
consider the Sneijders: the couple Anthonius (46) and Seletje (44), 
and their two children, a girl named Rebekka (13), and a boy 
called Rykaard (11). This family has recently moved from one 
end of the country to the other, the children’s grandparents, Peter 
(77) and Alita (73) are not able to come to visit them very often. 

4.1 The Pan/Zoom Effect 
Consider the photo depicted in Figure 3, taking when Grandma 
Alita was younger. She might want to tell a story about her old 
and good times, and share it with her non-collocated 
grandchildren. Life could be given to this still photograph by 
zooming in/out on each member (subject of interest) while she 
explains who is who in the photo, and panning (moving the focus) 
from one to another member. Although grandma and 
                                                                    
6 University of Salzburg, CUO Leuven and the University College 

of London. 
7 http://www.ta2-project.eu/ 

grandchildren are separated spatially, the visual dynamics adds 
sentiments to the experience, in comparison to traditional means 
to stay in touch, such as a telephone call. 

Apart from encouraging elderly people to produce and augment 
their stories – either to help them to document their historic 
memories and experiences in general – in this scenario I highlight 
the importance of providing users a way to define a dynamic 
storyline composed by audio commentaries and visual effects over 
images, giving the feeling of motion, and keeping the viewers 
visually entertained. 

   

Figure 3. Storytelling a family photo. 

4.2 MyVideos 
The band at the local junior high school recently gave its Spring 
concert. The band consisted of a collection of amateur musicians 
and Rebekka was one of them. At the concert, many of the 
families brought both still and video cameras. The school also had 
an A/V setup that made a continuous recording of the concert with 
high-quality audio. 

The purpose of each of the video collections is primarily personal: 
each family is interested in capturing their own child, but also 
enough context information from the concert to provide some 
background. Not everybody films all the time. Each family is 
interested in creating a video fragment for the personal family 
archives, or short clips that can be sent to family members who 
were not able to be at the show. For example, grandma Alita 
would like to see what Rebekka is up to with the flute. 

All of the parents are used to multi-camera concert videos: they 
would like to make use of the material of others when it is 
appropriate – either to show the shot they missed or to provide a 
more compelling video by having multiple views. Since, however, 
this is a musical event, the audio transitions should be minimal – 
perhaps being driven by the master soundtrack recorded by the 
school. In addition to the individual collections of content, the 
school may also be interested in creating an archival of the video, 
in which each participant is shown, as well as some background 
shots of the band and the crowd. 

The application enables people to create videos of the concert 
based on the raw footage of any contributor happy to post their 
video to a common site. The site application supports the 
subsequent organization and tagging of the video, and the user 
production of their films. Thus helping Seletje and Anthonius to 
create their own story around Rebekka’s concert. 

4.3 Captioner 
Consider that granddad Peter and grandma Alita received a 
personalized video with the concert of their granddaughter 

Current stage 

Grandma 

Grandaunt 

Aunt 



Rebekka. After a couple of minutes watching the presentation, 
granddad Peter, who suffers from hearing loss, got frustrated and 
decided to stop watching the video. Taking notice of this situation, 
his son Anthonius decides to make use of the captioning system 
shown in Figure 4. 

This captioner system allows anyone to add captions and subtitles 
to arbitrary videos. The user can select a video and then, using the 
input area show in the figure, add the captions. The result can be 
shared with people near and far. The system provides many useful 
features including: keyboard shortcuts, subtitles translation 
support, styling and a tight temporal coupling with the video 
media in the presentation. 

 

Figure 4. Captioning a video. 

4.4 Annotator 
During a Spanish movie, Anthonius decides to share relevant parts 
of the video with his parents Peter and Alita. Using a personal 
device (e.g., iPhone), Anthonius can quickly annotate and enrich a 
piece of the video [4], which then can be shared with his parents. 
The enrichments over the video are done while watching the 
content. Figure 5 illustrates this scenario. 

 
Figure 5. Sharing the television-watching experience [4]. 

The authoring in this case consists of overlaying a personal 
navigation structure highlighting portions of interest, and adding a 
number of voice-over annotations to some of the fragments — 
such as ‘Do you remember this movie?’ or ’We have been in that 
place before’. He then sends a recommendation message to his 
parents with a pointer to “his” version of the video. Note that such 
enrichments do not generate a new version of the video; they 
create a (set of) content wrapper(s) containing a link to the base 
video, along with a navigation map and a set of — possible 
personalized — annotations. 

5. FINAL REMARKS 
From the scenarios presented in the previous section it is possible 
to derive two clusters of authoring systems targeted to end-users: 

the ones intended for creating personal stories and the ones 
intended for the creation of personal media. The characteristics of 
these two paradigms are shown in Table 2. 

Table 2. Report on end-user authoring systems. 

 Personalized Story Personalized Media 

Type of 
content 

Normally UCG  Normally existing 
media 

Actions Determine the media 
navigation path 

Add/remove/modify 
media items (overlays) 

Objective Create a story with a 
narrative 

Comment/give 
personal view 

When After capture During consumption 

Example Pan/Zoom & MyVideos Captioner & Annotator 

 
This categorization represents the first results in my thesis work, 
as a model for next generation multimedia authoring systems. 
Based on these findings, the next steps of my PhD consist on the 
design, development, and testing of new services, as indicated in 
the methodology presented above. 
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