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Abstract

The heterogeneous and large community of users of new technologies changes rapidly
adapting and enriching his knowledge in order to be updated. Web applications and
the technologies used to make them work grow steadfastly subverting the natural and
consolidated order of things.
The change happening through years caused and goes on causing a deep change
not only in the paradigm of communication but in the conception of internet: the
initial infrastructure conceived simply as a network of computer transformed and
evolved itself in a network of people. People working, creating and realizing new
objectives become the actors of this new environment and operate actively accepting
but criticizing the ready products offered them. For this reason rather than having
passive users a new generation of active creators are taking place as audience using
and personalizing application in order to convey personal contents to other members
of the same community.
Taking into high consideration these incoming changes the work presented in my
dissertation is a user centered design and development of a new application conceived
to involve the non expert users into an activity of creation. The treated field is a
non common one, because the users can use as text patterns professional movies and
this is quite uncanny because during the last two decades Internet saw the birth of a
huge number of applications, software and websites allowing and easing the sharing
of self-made videos.
Apart from a thorough and deep research of the state of the art another long and
articulated phase came before the real step of creation that is the investigation with
real users: the slice of population we took into account has detailed characteristics as
their lack of skills with new and complicated technologies and their keenness on the
cinema movies. they have been a high quality target group allowing us to earn more
information both about the functionalities to be added in the application and about
its interface design that needed to be particularly easy and intuitive to be understood
and used.
The main aim of the work has been that of creating a new tool allowing non expert
users to realize video mashup taking as pieces of their final product shots part of
entire movies expressly preprocessed. But the peculiarity of this process is not only
the creation but, at the same time, how the user experience it: the easiness of use
and the intuitiveness of the application and its processes have been key themes to be
fulfilled.
Starting from these prerequisites the application has been designed and tested in its



basic functionalities to prove, at the same time, its potentiality compared to other
application currently on the market. It goes without saying that the work presented
in this dissertation does not aim to be a competing product but it aims to give the
chance to a different kind of users to experiment and test their creativity. The main
goal to be reached using the application is that of gaining a pleasant experience for
mere recreational purpose and, at the same time, creating a quality product of video
mashup without being obliged to have high competences in the editing of videos or
in the use of complicated software.
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Chapter 1

The thread of ideas: Motivation & Outline

“. . . living takes place each instant and that instant is always changing. The wisest
thing to do is to open one’s ears immediately and hear a sound suddenly before one’s
thinking has a chance to turn it into something logical, abstract or symbolical.” (John
Cage)

1.1 Overview on the environment

The actual environment of technologies provoked a really deep explosion of new ideas
and new ways of using the traditional media. Starting from new media distribution
channels going through renewed production work-flows based on digital computer-
based tools and finishing on the new typology of users, it is evident the incoming
change and deep renovation of each single piece composing the process of communi-
cation.
During the last decades the communication paradigm evolved itself changing very
deeply: the focus moved from the two main characters exchanging the message to
the means through which the message itself passes to be exchanged. Translating this
concept in the new media industry going from the TV broadcasting up to internet, a
real transformation of the whole scenario is visible. It is an ongoing process started
mainly in the roles of both broadcasters and users; firstly there was a strict profile
of these roles as the opposite extremes of the same process, the one producing con-
tents to be used by the others. But the incoming of new technologies and new ways
of fruition provoked a mix in these roles giving origin to an interchangeable unique
role: who produces contents and the ones who use them can be the same person or
members of the same community and not necessarily persons with a well defined role
remaining closed in it. The fruition model of each multimedia technology has been
and continues to be modified from a one-to-many into a many-to-many paradigm
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[Dusi and Spaziante, 2006].
The “object” created to be communicated and transmitted is no more built and given
as a finished product but rather it becomes a plural object resulting from more paral-
lel works. It is conceived as a final product coming from more versions diachronically
relevant, transpositions in different expressions, series of re-elaborations using a sort
of interconnection mechanism between more objects.
So it can be stated that for Internet a new era has already started because of the
web services and tools and it is living a full development of the birth of Web 2.0
that is to furnish the chance to each user of tailoring the selection of resources, the
presentation of contents and the navigation structure to his own specific model and
context of usage [Bordwell and Thompson, 2003]. At the same time it can be seen
a convergence process between media changing the current entertainment landscape.
The convergence consists in the fusion of old and new kinds of media into a unique
setting of multifaceted digital technologies giving the birth to a cross media frame-
work [Jenkins, 2006] whose audiovisual contents go more and more through different
media.
On a parallel path we can see that even users are changing their own entertainment
experience: creative users are no longer satisfied with a passive use of contents of-
fered by the traditional media and try to gain something more interesting from the
remixing and mutual exchange of audio-visual material. The growing dissatisfaction
comes both from the extreme passiveness using traditional media and to the birth
of additional media forms. This modified environment makes consequently growing
a new active culture especially in young people bringing them both to use contents
different from those proposed by traditional media and to create expressive works
of their own. The growing spreading of application belonging to Web 2.01 allowed
common users to express their own creativity and to share it quickly with other users.
These technological and cultural changes are deeply affecting the way users create
their own entertainment experience. The contents already existing are taken from
many different sources and remixed at different levels in order to create new kinds of
cultural and artistic products.
Thanks to these processes going on a great proliferation of technological means apt
to produce self-made contents invaded the Web representing a chance for users to
enrich their own collection of material without waiting for the official producer to
broadcast it through the official ways of the business. What lacks mainly is an ef-
fective and adequate adaptation to the incoming requests of users: this evolution
process struggles in fact with the lack of specialistic knowledge and/or the expertise

1“You can visualize Web 2.0 as a set of principles and practices that tie together a veritable solar

system of sites that demonstrate some or all of those principles, at a varying distance from that

core.”[O’Reilly, 2005]
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inexperience in specific fields of computer science of the target users. In this case a
challenge should be started towards an ouverture of field technologies simplified for a
“target” public of users. Self-made products implies a discrete knowledge in the use
of software by the average user but, in most cases, the passion for a specific product
not always drives in the direction of acquiring new knowledge and skills. The concept
of Web 2.0 in this sense helps to define in a more comprehensible way the incoming
development taking place.
The cultural products are not any longer in the complete control of industries and
networks; on the opposite, they start to become unpredictable, mutant and liquid
objects re-editable and re-invented by final users. With such an environment de-
scribed like this the role of users practises and the consequent industrial choices take
the shape of a game like chess in which the role of each pawn changes by virtue
of the movement the user chooses. The most meaningful phenomenon coming as
a consequent of the definition of these controversial roles seems to be the mashup
and the diffusion of numerous self-made mashups shared with others on the Web
[Jenkins, 2006]. It becomes important not to find as a unique interesting point the
ability users have to recognize the pieces making the remixing but rather a main
activity of production triggering the processes of appropriation and manipulation.
It gives birth to a new culture that is not only the fruition of a product but the
culture of commenting the new product as to discover the differences between the
background and the surface of what is possible to watch.

1.2 MashUp as a new means to create contents

A new environment is modelling itself through the evolving of digital technologies and
of new practises of creation. In this context it is necessary to analyse two different
subjects, that is first of all the user and then the wide presence of ICTs, Information
Communication Technologies.
Starting from the very beginning the concept of “mash up” has been used in the
music environment describing a mix of two or more pieces of music. This first use
polluted then other fields arriving at the computer science and converting the term
mash up to be used for a web site or a web application mixing and including con-
tents of more than a source even of different kinds. As suggested by the term itself
mashups involve the reuse, or remixing, of works of art, of content, and/or of data
for purposes that usually were not intended or even imagined by the original creators
[Lamb, 2007]. This practice has been widely facilitated by the emergence of Web 2.0
spreading around the online applications with a wide range of functionalities allow-
ing almost every kind of practice. At this point every single user started to change
perspective, because the role of passive consumer of the communication process is
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now no more sufficient to give a full experience to him/her.
Changing from a passive to a participatory role a whole set of key points changes
together with it, the perspective of the World Wide Web changes from an application
centric world into a user centric world, so that the evolving path of the Web is no
more traced by software house or technologies’ tendencies suggested by the indus-
tries’ laws but rather by the users’ purposes, wishes and demands.
Sometimes the definition of “mash up” saw a negative interpretation of the concept
like stated, for example, Oliver Paradis in 2007: “The truth is, mashup is a manufac-
tured buzzword, and like any buzzword, it drips with tacky artificiality, marketing
innuendo, and vague implications. I have lately observed the application of this
metaphor to the most unlikely subjects, including art, video, laptops, cell phones,
movies, sneakers, car, toothbrushes, and who knows what else. I look forward to the
moment your writers properly address this particularly trendy and overused word
by jettisoning it from your hallowed pages” [Paradis, 2007]. Going on in this work
it can be seen that mash up has been applied to the subject of education as well to
that of intelligent fun. I do not agree with Paradis’ vision because what he defines
artificiality is in some way a free expression of originality and creativity; it is obvious
that not all the mashup products can be considered neither pleasant nor attractive
as spectators but this is a rule applicable to everything.
Going back to the mash up context, it is not sufficient to give only a couple of defini-
tions to understand the complex and articulated process taking place. It is necessary
to make a basic distinction between simple ‘remix’ and the mash up topic of my work:

• REMIX can be defined as a “reworking or adaptation of an existing work. . . It
may add elements from other works, but generally efforts are focused on creating
an alternate version of the original” [Lamb, 2007];

• MASHUP is not simply a modified existing work but, on the opposite, it in-
volves the combination of more than one work with deep differences between
each other and often from different sources. It is defined in Wikipedia as “a
web page or application that combines data or functionality from two or more
external sources to create a new service . . . (it) implies easy, fast integration,
frequently using open APIs and data sources to produce results that were not
the original reason for producing the raw source data.” [Wikipedia, 2009].

Fundamentally, a work of mash up finds some difficulties to overcome due to the
prejudices widely known about the primary works redone or in some way revisited in
order to change them in something different. The original version is always considered
the masterpiece ruined and degraded in value by the free reuse of the “original” form
of creation. But even from this point of view the situation is going to change definitely
because of the chef d’oeuvre generated by users with a very high artistic inclination.
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The cultural source of the video mash up phenomenon can be traced back to cultural
practises started decades ago: remix of previous cultural contents and forms within a
given media is probably the most common practice in the context of the post-modern
culture [Lyotard, 1979].
Considering the two contexts in which mashup had a spreading evolution we can see
that:

• in the music it was already acting through [Dusi and Spaziante, 2006]:

– the sampling that is the reuse of fragments of a piece modified on purpose
to be inserted into another piece;

– the remixing going from the simple enlargement of instrumental parts and
focusing of some of the tones of a piece to the use of adding parts created
by the same remixer ex novo;

– the assembling creating a new piece through different fragments starting
from different heterogeneous sources cleared in a second step.

• in the video it emerged through different kinds of phenomenon like the general-
ized and explicit quotation or the proliferation of the remake in the mass cine-
matic production, the use of video collage or the reuse of existing material in the
independent productions and in the contemporary art [Dusi and Spaziante, 2006].

These practices show evidences of the way remix of de-contextualized contents spread
around in the contemporary artistic and cultural production. The decisive spreading
of these practices of mash up became popular with the birth and diffusion of new
video and audio editing tools for non professional users and thanks to new channels
perfusing audio and video contents. Users are becoming more and more bricoleur
[Levy-Strauss, 1974] able to remix in a creative way already existing contents. The
used material is handled to give expression to artistic needs and to give birth to new
stories. In many cases the final aim can simply be that of parodying carrying social
and political messages of criticism. In other cases video mash up is the consequence
of the phenomenon of fan art in which users remix components of the mass culture
in order to express their love towards a public name or a cultural phenomenon and
share the final product with other users [Lee, 2008].

1.3 Main Research Questions

In the context of Web 2.0 and mashup culture described so far, this thesis finds the
path to follow in order both to analyse deeply the concept of mashup from a user’s
point of view and to find an innovative way of producing mashups without necessarily
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being either an expert programmer or a skilled user of advanced tools of mashup.
In this work the creation of a new tool of video editing is proposed. It is conceived to
allow non expert users to create new videos made with parts of professional movies.
The key concepts to be highlighted are mainly two:

• the easiness of use of this application favouring users not particularly skilled in
the fruition of video editing tools;

• the automatic editing is obtainable in few steps so that the user can concen-
trate mainly on his creativity rather than on the complicated functionalities to
perform.

We propose some research questions we try to answer to which will be reconsidered
at the end of the dissertation.

Research Question 1:

How can the de-structuring of a media product be itself the focus of a constructive
process?
We reason over the concept of the movie and its double value both as a product to
be used in a passive modality and as a product to be built in a recreational context
to prove that subjective abilities can be expressed even in an activity for few people.

Research Question 2:

How can an inexpert user be eased in the step of creation in order to organize infor-
mation and data?
We propose a methodology together with a user interface apt to transmit to the user
the concept of the application and allow him to understand and use intuitively the
functionalities offered without crashing with a too high level of difficulty.

Research Question 3:

What does the unification of heterogeneous data mean? And how can these data be
managed? Which are the information sources (knowledge bases and data) and the
algorithms necessary to implement a mashup tool?
We propose a methodology and an algorithm to support the merge of different kinds
of data so that they can be managed by the user as a unique flow of information not
differentiating each other because of their source.

Research Question 4:

Which algorithm can implement an editing giving a thread and which can be appre-
ciated by the user? Will the resulting product be a good result for the user? Will the
tool reach the minimum requirements to be considered a tool of wide use in case of
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introduction on the Web?
We propose an algorithm and a full metodology to be applied to create an automatic
video editing; the final result is not supposed to be a fully professional product to
be inserted on the market but rather a pleasant product easy to be realized and
satisfying the non professional user’s expectations.

1.4 Organization of the Thesis

The thesis is divided into three main parts following the three main parts of prepa-
ration of a movie, each of them is subdivided into several chapters.

Part I, entitled Screenplay: an introductory off-stage is a preparatory section. In
this chapter the overall environment has been presented through a reasoned passage
from the motivation guiding to realize such a work to a general overview of the mash
up world giving the reader some basic concepts in order to fully understand this work.
Through the description of the mash up phenomenon the technical terminology is
presented so that the user is gradually introduced to a series of new specific terms.
In particular, the different sections give the basis to understand what mash up is
focusing mainly on video mash up being the key theme treated; at the same time the
reader will have, first of all, a general background of the context in which mashup
developed starting from being the mix of various and heterogeneous sources of data.
The state of the art and the current situation on the market and in the research
world will be examined in Chapter 2 surveying studied techniques brought to light
by the current investigations in this field. In particular will be taken into considera-
tion existing tools having similar aims to the one created focusing on differences and
similarities, on requested functionalities and on the final users’ demands.

After this introductory part, Part II namely Editing: the work-in-progress for cre-
ating constitutes the main corpus of the thesis. As for a movie the editing process is
the core step to create a concrete and complete product to be seen by the public in
order to understand in its completeness what the actors played in the previous steps,
for this thesis this part is the one illustrating deeply each single step has been taken
in order to create the tool of video mashup.
Focusing on the topic, Chapter 3 illustrates the general background giving a rea-
soned short lists of motivations leading to share the philosophy of reinvention which
is at the very basis of the mashup products. It will go on analysing and exhaustively
illustrating step by step a phase of observation and evaluation of the hypothetical
users and their behaviour towards the new trend of remixing and recreating a new
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movie product starting from already existing cinema novels. After this basic approach
the work will proceed focusing on the video mashup and illustrating the application
scenario in which will take place the tool created thanks to this work; the described
scenario will be retreated in the successive sections considering the deepest degree of
analysis of the tool itself.
Chapter 4 starts with the first step which guided during the process of creating the
new tool, that is it mainly illustrates step by step the work-in-progress to delineate
the main functionalities and characteristics of the tool. Through a studied analysis
conducted with expert and inexpert users they have been delineated the key rules
the tool has to follow and starting from this a phase of designing has been allowed
taking into account not only the interface of the tool but, above all, the functionali-
ties requested by the users and their feasibility in this context.
As illustrated in the introductory part, namely Part I, the first definition for mashup
brings to different data sources and heterogeneous data to be mixed together pointing
at the creation of a unique product which join perfectly together the different data;
Chapter 5 highlights and analyses the kind of data used in this work. Even if they
are all videos, and consequently the same kind of data to be mixed together, the
video corpus saw a preliminary phase of processing the videos used. Here the video
corpus is illustrated and the reasons for this choice are explained.
In Chapter 6 a detailed and deep overview of the back end of the tool is illustrated.
Which are the different components of the tool? Which is the function of each of
them? Each of the parts concurrent to realize the final product decided by the user
is illustrated in its completeness, how each of them has been planned and its role in
the editing phase.

Finally Part III, that is The completed movie: “on-stage” represents the very final
step collecting the results of this work and explaining the possible success and/or
wrong decisions that have been taken during the construction of the video mashup
tool.
This part is made by a unique chapter, Chapter 7, which analyses the application
in its final version and explains the pros & cons of the approach decided to build the
whole work. During this final phase an important evaluation process took place: two
evaluation tests with users have been organized in order to test the application of
video mashup and hear about opinions and critiques by expert and inexpert users.
Finally further research opportunities are illustrated in order to expand the results
obtained so far and to correct the possible mistakes that have been made during the
realization of the work.

The preliminary steps of the research and a first version of the tool is published in
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[Rapp et al., 2009] while a more advanced stage of the research, even if it not yet at
the stage described in the thesis, is published in [Cardillo et al., 2010].
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Chapter 2

State of the Art

“I have always imagined the information space as something to which everyone has
immediate and intuitive access, and not just to browse, but to create”(Tim Berners-
Lee)

Creativity and wish to communicate one’s own ideas: these are the key concepts
moving each user to express himself through his own works [Dusi and Spaziante, 2006].
Thanks to new technologies the Web is becoming a strong competitor regarding both
the fruition and the production of multimedia contents. The Web started in particu-
lar focusing on the practice of videosharing that is the uploading and sharing of one’s
own video clips with either invited people establishing a community or large public
on the net.
The practice grew giving to people the chance to insert comments as an integration
of the video itself or on the opposite to embed videos through the posts of the blog
adding in such a way more multimedia functionalities to the classical blog. Doing
so a new figure has origin that is the ‘vlogger’, namely a video blogger having at
disposal inside a website services intuitive to be used and allowing all the users to
produce their own video quite rapidly and easily.
The implications surrounding the Web 2.0 imply besides an ongoing development in
technologies even a bristling of new social software, applications and services trying
to satisfy new user’s demands.
Other than social networking, aggregation services, content tracking and filtering
services the ‘data mash-up’ saw its birth, that is a web service pulling together data
from different sources in order to create a new service. Aggregation and recombina-
tion of data combined together are applied to the most different kinds of data both
for their field of interest and their coding.
In this section of the work there will be a quite detailed description of different tools,
systems or applications centered on the mashup either dealing with different kinds of
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data or exclusively video mashup. Firstly the mashup will be introduced as a kind
of merger of data coming from different sources and this will involve both online ap-
plications already existing or soon coming on the net and academic works proposing
innovative steps to improve this research field. Secondly a reasoned presentation of
video mashup services will be the key theme. What I mean for ‘reasoned’ is a parallel
comparison between the application developed in this work, its set of functionalities,
its way of realizing mashups and other applications, services or concepts worth to be
cited from literature.
It will be described how previous works addressed the topic of this research and,
in details, related works in section 2.2 will be examined based on three high-level
criteria:

1. mixing together a unique and pleasant user experience and a complete expres-
sion of user creativity;

2. (a) automatic and intelligent video editing;
(b) intelligent structuring of video clips;

3. richness of professional contents.

2.1 MashUp

Mashup can be defined to be a simple mixture of contents or elements like for exam-
ple an application built from multiple sources or a website combining contents and
scripts from different sources.
A first and simple definition sees the word ‘mashup’ as a computing slang term ex-
plaining it as a “derivative work consisting of two pieces of (generally digital) media
conjoined together, such as a video clip with a different sound track applied for hu-
morous effect, or a digital map overlaid with user-supplied data” [Wikipedia, 2008a].
A more complicated kind of mashup can be considered that of making use of different
services mixed together to give the user exhaustive information and completeness of
contents in the Web.
Usually, mashups components interact with each other; a classic example of a mashup
can be considered a Craigslist component combined together with a mapping compo-
nent like for example Yahoo or Google maps. In fact, thousands of website propose
lists of entries and by clicking on each the user can locate them so that the map-
ping component updates its view to show the new address1. Moreover it has to be

1http://www.weatherbonk.com/weather/index.jsp, a rich mashup with live weather forecasts,

webcams; and more on a Google map, http://www.isoma.net/games/goggles.html, a very fun and

creative flight simulator built on top of Google Maps in which the user can pick from one of five
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said that since Google published its Maps API numerous applications used them to
integrate customized data. Thanks to the Application Programming Interface it is
easy using the map as a focus and successively other than locating people or places
adding markers, displaying relative contents in pop up informative windows.
In spite of this first definition and short explanation it is important to understand
that no single definition of the term encompasses all mashups. Numerous examples
can be found on the web as a merger of contents and services of one or more ap-
plications originating a third application. A very famous website is FlickrVision2,
it shows the geographical location of the updated photos saved into Flickr almost
in real time. FlickrVision is a mashup of two different web applications, that is the
website of maps Google Maps and the website sharing photos Flickr owned by the
main competitor of the first one (Yahoo). The mix of these services is possible thanks
to the use of APIs released for free and open to developers.
Mashups represent the most innovative examples of Web 2.0 because they contribute
to look at the web as to a platform in which shared protocols allow different ap-
plications to communicate with each other. Google Maps is one of the most used
applications for realizing mashups, but there are lots of other services using for ex-
ample YouTube or Digg. Vdiddy3 allows to watch all the videos published by the
main websites of video publishing; in a unique interface users can have a quick look
at the videos published on AOL UnCut Video, Google Video, MySpace, Break.com
and YouTube.
DiggExpose4 calls itself DIGG + Snap Preview Shots in the homepage; it shows
the shots of the articles published by DIGG, a social news website created for dis-
covering and sharing contents having different sources on Internet. Users can submit
links and stories other than voting and commenting, the voting (called digging for
positive opinions and burying for negative ones) contributes for the stories to appear
on the front page.
LastTube5 is the conjugation of YouTube and Last.fm; its slogan is “Last.fm meets
YouTube Using Your Recently Listened Tracks” and suggests music videos based on
users’s preferences expressed in their profiles and gained through the monitoring of
users’ actions.
Mashups are applied not only to services for sparetime, entertainment and creativity,
but even for applications dedicated to working space and business. Salesforce6 is

cities and go, he can change altitude and direction using the arrow keys; or http://flickrsudoku.com/,

allowing the user to play sudoku using numbers from Flickr.
2http://flickrvision.com/
3http://www.vdiddy.com/
4http://www.yourminis.com/swfs/diggexpose.swf
5http://pwp.007mundo.com/jcmendez/flash/youtube/LastFmYoutube.html
6http://www.salesforce.com/it/
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a well known website of CRM on Demand, it offers a service for business based on
the concept of the so-called Customer Relationship Management, that is basically
the function of building a long standing relationship with customers or potential
customers. This kind of service maximizes profits retaining customers rather than
finding new ones and moreover it offers to companies the chance to track and orga-
nize their contacts and their real customers. The same company, Salesforce, owns
and manages a sharing application called AppExchange7 which joins together appli-
cations like Twitter, Google Calendar and Skype.
Mashups can be created by programmers managing the protocols given by APIs with
the usual programming web languages as PHP and ASP.Net. On the opposite for
non programmers there are alternative online applications allowing users to compose
their own mashups with the simple interaction with the mouse like the Microsoft
PopFly, tested for a long period on the web and offering a visual online tool allowing
interaction with objects and creation of mashups having to do only with Drag&Drop
functions. It has been discontinued on July, 16th 2009 with no news about the time
of its definitive online version.
A quite recent website offering the possibility of creating, sharing, tagging or simply
watching video mashups is Omnisio8. It offers a series of instruments like the cre-
ation of presentations and compilations using videos taken from YouTube, Google or
Blip.tv. The user can decide the starting and ending frames but, the most innovative
requisite of Omnisio is that comments can be added to the videos playing on the
screen.
Another free online service is Yahoo! Pipes9 requiring a longer study to be used but
having more powerful functions.
It goes without saying that on the Web there are lots of websites offering tutorials
for learning how to create a mashup or simply to watch them. A really important
website is programmableWeb.com10, updated very often and offering a very long
list of websites containing mashups. It gives the technical specifications of the used
APIs so that the users can use them to create new services. Another website of
value to be mentioned is MashUp Awards11, an online showcase of the best web
mashups; it shows different mashups each day and at the end of the month the best
mashup is award-winning.
Going on more academic examples of mashup, Jarrar and Dikaiakos take as a main
topic the internet as a database, where each web data source is seen as a table, and
a mashup as a query over these sources and propose a new data mashup language

7http://sites.force.com/appexchange/home
8http://www.omnisio.com/
9http://pipes.yahoo.com/pipes/

10http://www.programmableweb.com/mashups
11http://mashupawards.com/
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[Jarrar and Dikaiakos, 2009]. This is supposed to allow people to query and mashup
structured and linked web on the web in an intuitive way. The language is called
MashQL and in the background its queries are automatically translated and executed
as SPARQL queries12. The strong point of MashQL is that the final user can navigate
every source and merge its data with those of another source without having prior
knowledge about both data sources. This language is being implemented as part of
a mashup editor not yet online and as the backbone of a Firefox add-on allowing
people to develop mashup at the client side.
Non programmer users or users with no clear idea of how data APIs work and en-
countering serious problems in building a mashup are the ideal users of sMash
[Lu et al., 2009], a semantic web-based mashup navigation system. It makes mashup
building easy by constructing and visualizing a real-life data API network. This is
made by many nodes, each of them represents a different API; a link between APIs
means that they have a ‘mashupable’ relationship. The sMash application works on
an automatic mashup navigation system functioning after a simple keyword search
to which are attached suggestions on the mashupable APIs and a detailed list of the
best recommendations. Future developments of this application will point to a more
intelligent navigation in order to exploit more interesting data and links.
Another important contribution joins together mashup and e-learning applications.
Fiaidhi proposes a general framework for constructing personal learning environments
based on Ambient Learning realized by learning agents and the use of Enterprise
Mashup servers [Fiaidhi et al., 2009]. Passing through primitive mashup middleware
going to middleware with a composite architectural structure and joining them to-
gether with learning environment, it happens the birth of a pro-active and responsive
ambient learning system having mashup providing relevant information to the user.
It will be possible in this way to remix, reuse, adapt and personalize information so
that the user himself can tailor it on his needs and preferences.

2.2 Reasoned Comparison of Video MashUp Ap-

plications

As both the video mashup and video sharing become more and more widespread,
the same happens with the possible applicative solutions in order to support users
during the process of video editing. Apart from the professional tools on the market
like Adobe Premiere, Apple’s Final Cut Pro and simplest tools for amateur users like
Apple’s iMovie and Windows MovieMaker, during the last two years lots of online
tools proliferated. These were characterized mostly by a peculiar simplification of

12http://www.w3.org/TR/rdf-sparql-query/
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the functionalities offered (i.e. JayCut, JumpCut). These are tools with the video
editing as a main and general functionality, while examples like Cuts and Sweeney
Todd Trailer Editor powered by GorillaSpot have been created specifically for the
video mashup and offering the chance to remix already existing contents. These
examples give the user the chance to mix clips coming from movies in order to be
handled, modified and remixed by users. Nonetheless, all the examples mentioned do
offer neither an appropriate quantity of contents in the repository nor functionalities
of automatic video editing easing in some way the job of amateur users. Research
studies focused mainly on this aspect trying to supply users with an automatic or
semi-automatic process of editing in order to help them in realizing their own cre-
ation. Most of these researches developed application supporting video editing of
amateur contents coming from video recording of the users themselves. A first group
of applications selects through the contents recorded by the users only those with a
high level of quality through which a product of video editing can be realized.
In the crowded world of applications a tool redefining the landscape of media manage-
ment, authoring and sharing tools is called LazyCut [Hua et al., 2005], an end-to-end
system which enables fast, flexible and personalized video authoring and sharing. Ba-
sically the main aim of this tool is that of reducing users’ efforts in video editing and,
at the same time, preserving sufficient flexibility and personalization. In details the
LazyCut system is based on content-aware editing template, namely it is built on a
two-layers authoring template scheme:

• the first layer is named Content Description Template (CDT) and describes
the temporal structure of the video as far as the storyline is concerned, content
composition methods, rules and preferences;

• the second layer, the Content Representation Template (CRT) specifies how to
represent or render the content authored by the first layer (website, slides for
presentation, DVD or Direct Show timeline.

Thanks to the editing methods defined for each temporal unit, called slot, Lazy-
Cut is able to create a reasonable and compelling storyline exploiting either man-
ual editing or editing methods like for example AVE (Automated Video Editing)
and Photo2Video; both methods are proposed by the same authors respectively in
[Hua et al., 2003] and in [Hua et al., 2004]. Summarizing the main characteristic of
the LazyCut system is that the automatic or semi-automatic editing methods use in
their completeness the metadata extracted efficiently by the Content Analysis Filters,
a set of basic content analysis algorithms.
As far as the high-level research goals specified in the introduction of this chapter,
LazyCut can perform only in part goal 1 (merging a pleasant experience and expres-
sion of creativity) because the user’s creativity is narrowed by the obligation to take
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clips as they are proposed by the automatic editing; after the choice of segments these
cannot be manipulated so that the user can decide the starting and ending points of
them. On the opposite, it can perform point 2a (automatic and intelligent video edit-
ing) and 2b (intelligent structuring of video clips), but once again it cannot do point
3 (richness of professional contents): the creators of the application concentrated on
the functionalities rather than on the products to be mashed up, so that it has not
a repository of contents working in the back end, the user can upload his own videos
but he has not at disposal some other content.
The Kumano/Ariki’s technique [Kumano and Ariki, 2002] develops an intelligent sup-
port system for video editing based on automatically extracted metadata. The main
aim of the two authors is that of creating an intelligent support system, new and
efficient at the same time; it is able to extract useful video sections from the raw
video materials basing its actions on a video grammar.
The video grammar is a group of rules to judge the clip connection; examples of the
rules are for examples:

• The start shot of the scene must be a master shot which reveals the whole figure
of a scene.

• Two shots with the same shot size can not be connected to each other when the
objects are same.

• Before and after the pan and zoom shots, the fixed shot continues more than 1
second.

The editing process is composed by three phases during which a video analysis is
firstly conducted in order to highlight cut point extraction, camerawork analysis and
shot size indexing. The shot size is defined depending on the object size and classi-
fied into loose shot (LS), medium shot (MS) and tight shot (TS). Secondly, there is
a work of connection between the extracted clips according to the meta information,
that is the rules in the video grammar. The duration of clips is mainly decided by
the same rules during the extraction from the raw material. Finally, an interactive
board is presented to the user who can concentrate on the connections between listed
clips without dealing with inefficient work.
Therefore Kumano/Ariki’s technique can carry out goal 1 (merging a pleasant ex-
perience and expression of creativity), but not 2a (automatic and intelligent video
editing), 2b (intelligent structuring of video clips) and 3 (richness of professional
contents): the video editing process is based on a grammar with simple rules having
to do with the duration of each segment, with the movement of the pan and zoom
shots and with the fixed duration of each shot. There is no reference in the video
editing process to the content of the video segments, there is not a semantic grammar
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referring to metadata of the different video segments.
Focusing on the purpose of creating custom videos from raw material, that is raw
video shots recorded with a standard video camera, works the system called Hitchcock
[Girgensohn et al., 2000]. This system follows a detailed chronology in its operation
executing firstly an analysis on the videos to identify the type and amount of camera
motion, for example, fast pan, slow zoom etc. Usually motion analysis is used to find
segments suitable for inclusion in the final video; as a result a numerical score states
how much the clip is unsuitable and combining it with standard editing rules the
start and end point of the video will be selected; in fact the editing rules are used to
optimize the length of each clip that will be included. These editing rules represent
the experience of a professional video producer and embody heuristics about clip
duration and transitions.
In details, the main rules identified in Hitchcock are three as reported:

• A clip should be neither too long nor too short;

• Clips with too fast camera movement should not be included because they are
too difficult to watch and non-informative;

• A clip should have a minimum degree of brightness.

These rules reflect the editing decisions taken by experienced video editors and more-
over they are important not only because they help to select the in and out points
but, above all, because they also embody contextual information. The number of
established rules can be easily increased and accomodated following the initial ap-
proach of the developers.
At the end of the process the user can review the automatically generated video and
use the storyboard interface provided either to lengthen or shorten the individual
clips in case the obtained result is not the wished one.
The creators of this system decided to treat with video produced using standard
video cameras because of the increasing use for both home and office; in the first
case people use video cameras to document family events while in the second people
record presentations, user studies and field work other than places, activities and
other people during business trips.
Hence Hitchcock is definitely not able to execute goal 3 (richness of professional con-
tents) in fact it is plainly created for managing digital camcorder format because of
the increasing growth in the use of DV (Digital Video) cameras. As already described
it gives explicit rules for the editing process containing, at the same time, contextual
information; these rules guide the selection of appropriate algorithms for extracting
clips from videos: this means that it carries out, at least in part, goals 2a (automatic
and intelligent video editing) and 2b (intelligent structuring of video clips). It defi-
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nitely performs goal 1 (merging a pleasant experience and expression of creativity)
a quite simple interface displaying clips clustered into groups based on their color
histograms.
Other researchers try to exploit various metadata to ease the task of video editing:
using the audio transcript, generated from closed-captioning information and speech
recognition, to provide multiple points of view of a video with different semantic con-
tent and at different levels of abstraction (including storyboard, editable transcript,
etc.).
A point of view is illustrated in Bocconi’s method working for automatically com-
posing different video segments according to a communicative goal [Bocconi, 2004].
This method is applied to the domain of video documentaries. Starting from the
pre-requisite that the application’s demand is not only about the nature of a single
data but, at the same time, the way this data needs to be mixed and with what to
combine it, the final aim is to satisfy user’s request for information. This process
implies to an inner mechanism trying to understand the semantics of the source and
how this goes to change as the match with other items arrives. The formal model of
the domain semantics is made of two levels:

1. the first describes ‘factual data’ as the time, the location of the interview and
the interviewee’s personal data;

2. the second describes the rethoric used by the interviewee, that is the formal
description of the interviewee’s position (pro, against or neutral over a certain
issue).

Besides the supporting rhetoric-based method, the system avails itself of semantic
annotations through which it is understandable whether a particular interview is at-
tacking or supporting a certain issue; this system has been tested with Vox Populi
[Bocconi et al., 2005], a system generating video sequences in which the topic inter-
viewees were asked for their opinion about 11th September terrorist attack. It needs
to be highlighted that the engine is aware of statements and annotations but it has no
knowledge of terms and their meaning; it relies on an RDF-encoded knowledge base
establishing similarities or oppositions in the meaning of terms. These two meth-
ods are in author’s opinion the possible path to walk through in order to achieve
“formal modeling of the source semantics” and “semantic-aware structuring of video
segments”.
Certainly Bocconi’s method does not perfom goal 3 (richness of professional contents)
because it is openly dedicated to the domain of video documentary and so users can-
not apply the same system of processing videos to professional or even amateur videos
because this would require a heavy annotation of segments and video clips. On the
opposite it can perform almost completely goal 1 (merging a pleasant experience and
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expression of creativity) giving richness of information and semantic-aware structur-
ing of video segments but no place for the user’s creativity; it carries out both goals
2a (automatic and intelligent video editing) and 2b (intelligent structuring of video
clips).
In this group of systems can be also introduced Storied Navigation, a novel video edit-
ing system involving the storyteller into an interactive process constructing a novel
by typing free text stories [Shen et al., 2009]. What will help the user in constructing
the story is the guided composition which chooses the sequence of scenes by select-
ing from a corpus of annotated clips and composes, at the same time, the temporal
ordering of shots, sequences and scenes. The system offers a double perspective in
constructing the wanted story:

• the user can specify a story goal on which create the novel;

• the user can simply explore the material without having preconceived thread
and let the plot to be suggested by the connections coming out.

The keypoint of this system is supposed to be its ability to understand and associate
the basic meaning of a scene with the meaning found in the rest of the story; this
process develops in two phases:

1. during the annotation phase individual scenes are described either in unre-
stricted natural language or by filling a form-like interface where can be explic-
itly described attributes such as characters, emotions and themes;

2. during the composition phase a temporal sequence of individual scenes is framed.

In this way, the user has the chance to familiarize gradually with the video corpus,
removing or replacing existing clips with the recommended alternatives. The au-
thors highlight that other video retrieval and recommendation systems work simply
by matching words while the Storied Navigation is able to relate what happens in a
scene to some basic concepts about story structure.
Therefore Storied Navigation performs in depth goals 2a (automatic and intelligent
video editing) and 2b (intelligent structuring of video clips) because it gives an intel-
ligent and automatic video editing system and the complete chance to user to choose
the way this editing has to be made through explicit queries for the ‘Edit-by-Typing’
and the ‘Edit-by-Recommendation’. These are great opportunities for the user that,
on the opposite, make this system not performing goal 1 (merging a pleasant ex-
perience and expression of creativity) because the user experience is transformed in
something a little bit more complicated than expected (due also to the necessity of
annotating in advance clips contained in the repository) and point 3 (richness of pro-
fessional contents) because the system is explicitly created for amateur video clips.
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The automatic approach proposed by Singapore’s researchers is used for personalizing
music sports video generation [Wang et al., 2005]. The sports broadcasting industry
is becoming a more and more profitable business and the advances in digital Tv
open new perspectives making possible the broadcast of customized and interactive
programs. Working from this pont of view the new approach has to cope with two
challenges, that is the semantic selection of sports video contents and the automatic
video composition. For both challenges the creators propose a possible solution: for
the first one is that of using multimodal feature analysis (audio, video and text) and
alignment to detect the semantic of events in sport videos; for the second one they
propose video-centric and music-centric music video composition schemes to auto-
matically generating video based on user’s preferences.
This approach plans a selection of contents by event, using different accurate and ro-
bust methods to recognize as many types of sport events as possible; by player/team,
customizing the contents in order to include the player or team name; by topic, try-
ing to overcome the subjectivity of the concept and giving some example like the
happiness of the players winning a match or the player in dispute with referee or any
other behaviour/event characteristic of a sport event.
The semantic perspective has been added so that the SV (Sport Video) is not com-
pletely out of line with the MV (Music Video) that should be semantically matched
so that the insight of the video is maximized. In detail:

• the use of text information has been provided because of the great improvement
of performances in the detection of events;

• the use of a robust algorithm to align the detected text events with the video
in order to identify the event boundaries in the same video. The accuracy in
measuring the time is not demanded by this algorithm.

The main purpose of creators is the application of this same approach to other appli-
cations area of the personalized video content trying to improve the method through
new digital broadcasting and transmission techniques. It goes without saying that
this system does not perform goal 3 (richness of professional contents) because it is
explicitly dedicated to the domain of sports videos and so, at the same time, even
the carrying out of the goal 1 (merging a pleasant experience and expression of cre-
ativity) is limited because it strongly encages the creativity of the users; it performs
on the opposite points 2a (automatic and intelligent video editing) and 2b (intelli-
gent structuring of video clips) because of its features analysis using all the possible
channels, i.e. video, audio and textual, other than a semantic analysis of the events
represented in the videos.
The last approach taken into consideration is the so-called Silver, a video editor using
metadata to make digital video editing more accessible to novice and non professional
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users [Casares et al., 2002]. Silver provides a very rich but overfilled (in my opinion)
interface in which coexist multiple views of the same model giving the opportunity to
choose between different levels of abstraction, that is storyboard, editable transcript
and timeline views. This different views and their selection is coordinated including
partial and different selections in audio and video parts; videos and metadata used
come from Informedia Digital Video Library and both of them are incorporated into
the interface. Synchronyzed views of the video composition and the metadata named
before have the aim to ease the user in the video editing process.
The different views are divided as follows:

• the Outline and Subject views allow the classification of clips in a hierarchical
or flat taxonomy to help users in the organization of their composition;

• the Source view eases the access to the whole material users have at disposal;

• the Selection view shows the first and the last frame of the selected video so
that the user can easily verify and choose whether to change them or not.

Finally, a Preview window is used for video playback for a very final check.
The creators are exploring new paths to walk through like for example incorporat-
ing metadata for face detection and recognition and voice matching and recognition.
Hence, Silver can execute in part goal 1 (merging a pleasant experience and ex-
pression of creativity) because it offers both an editable transcript view coordinated
together with a selection of videos through a visual representation of them. It does
not perform at all goals 2a (automatic and intelligent video editing) and 2b (intelli-
gent structuring of video clips) because it does not provide an automatic editing but
rather a support for the user to arrange and rearrange the video composition offering
multiple and synchronized views of it; finally it performs little of goal 3 (richness of
professional contents) because Silver uses video and metadata from the Informedia
Video Library13 rich as far as contents are concerned but they are not professional
movies. Apart from the adherence to the three goals illustrated before a strong lim-
itation of this application is, in my opinion, the user interface chaotic and overfilled
so that both expert and non professional users risk to be disoriented and discouraged
in the use of the application.
Just to give a general overview the new application presented in this work aims at
satisfying the three goals proposed because:

1. it allows a unique and pleasant user’s experience spent in retrieving the favourite
movies and having to do with an easy and intuitive interface; at the same time
the focus of the user is placed on his own creativity expressing through his ideas
applied to the mashup (section 4);

13http://www.informedia.cs.cmu.edu/
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2. (a) it realizes an automatic and intelligent video editing through the imple-
mentation of algorithms exploiting the high and low level characteristics of
each movie (section 6.3);

3. (b) it is composed by a module preprocessing movies; these will be partitioned
and structured following a well organized method so that their retrieval will be
easier and automatic (explained in section 5.4);

4. it has a repository containing only professional movies, in particular 180 DVD
(titles can read in Appendix A).

23





Part II

Editing: the work-in-progress

for creating the plot
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What I will try to do in the next section is to uncover the rich world containing
the core ideas about mashup and to understand how they have been transformed
then into a myriad of new services and new concrete ideas for generating contents
and not only make use of them.
According to O’Reilly [2005], Web 2.0 had a huge impact because it tried to build
something more than a global information space. Collaboration between users and
producer, direct contribution by users and virtual communities are contributing to
the construction of a new ‘social fabric’.
Substantially, at the very basis of the new web six ideas have been placed both as
causes and consequences reflecting the power of the network. The key ideas are:

1. Individual production and UGC (User Generated Content): users can
upload videos, photos and files with a few clicks to fill in their own media space;
eventually they can tag their contents with suitable keywords and make them
available to friends and to all the net world. New services, technologies and
tools knocked down the barriers to access the Web allowing the self expres-
sion through concrete self-produced and self-published contents. The long run
bringing to both activities (production & publication) are easily explained con-
sidering the exposure culture we are living; according to [Anderson, 2006] “the
motives to create are not the same in the head as they are in the tail. People
are driven by monetary motives at the head, but the coin of the realm at the
lower end of the tail is reputation.” Summarizing, the major benefit coming
from creation, manipulation and publication of contents is the sum of these
activities itself;

2. Harness the power of the crowd: there have always been a clash of culture
between collective intelligence and intellectual ability of the few carrying out
at last the concept of Wisdom of Crowds (WoC). This is explained by the idea
that in certain situation it is more likely that the intelligence of the crowd orig-
inates the right solution rather than this comes by the individual thinking; in
other words, by acting independently, but collectively, it is possible to conceive
a sort of distributed human intelligence. [O’Reilly, 2005].
The crowd is once again the main character playing in the crowdsourcing pro-
cess; this is a term coined by a journalist of Wired, Jeff Howe to “conceptualise a
process of Web-based outsourcing for the procurement of media-content, small
tasks, even solutions to scientific problems from the crowd gathered on the In-
ternet” [Anderson, 2007]. Following this model the crowd becomes the origin
of ideas and innovation but, at the same time, is in the position to judge col-
lectively the most successful ideas being this a most efficient opinion than the
individual one.
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Another active contribution of the crowd is considered to be the folksonomy
tagging done in a social, shared and open environment: people use their own
vocabulary to explicit the meaning of the information or object they are con-
suming in favour of an extreme openness towards the rest of the world. Once
again, the folksonomy tagging reveals itself useful because tags are generated
again and again revealing at an accurate analysis emerging trends of interest;

3. Data on an epic scale: the quantity of data crowding our lives is becoming
excessive to be managed so that the value of a software is measured propor-
tionally on the quantity of data managed and on its dynamism. The myriad of
data is collected indirectly from users as a side-effect of their use of applications
which learn from each passage of each single user saving initial information and
gaining more of them through the use . These data become available for devel-
opers too who can recombine them in new ways giving origin to a new trend
for using data, the mash up. Data are seen no more as a static resource but
rather as something that can be repurposed, reformatted and reused;

4. Architecture of Participation: this concept is understandable only giving
the same weight to both parts involved, because the way a service is designed
can improve and facilitate user participation. Open source software devel-
opment communities organise their works in order to lower barriers and ease
participation as well as open the real market to new ideas and suggestions com-
ing from the mass. Developing from this idea the largest concept of opening
up content production to all users and exposing data for re-use and combi-
nation in the above mentioned ‘mashup’ derived. In such a way “an implicit
‘architecture of participation’, a built-in ethic of cooperation, in which the ser-
vice acts primarily as an intelligent broker, connecting the edges to each other
and harnessing the power of the users themselves” [Anderson, 2007] has been
developed;

5. Network Effects: the Web can be considered as a network of interlinked nodes
giving origin to a huge telecommunications network. As more and more people
use a service in the Web, that specific service sees an increase in its economic
value; the successive step will be that of an extensive take-off of the same service
as people become aware of this popularity. This network effect deepens more
and more when users become active and contribute actively through blogs or
use services that aggregate data; in such a way the so-called ‘long tail’ firstly
named by Chris Anderson in 2006 manifests itself in both the social and the
economic sphere easing people to exploit such a distribution pattern;

6. Openness: the continuous growth of the Web brought to the parallel devel-
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opment of legal, regulatory, political and cultural aspects floating around the
control, access and rights of digital contents. The key philosophy ruling the
Web started to be that of using open source applications, working with open
standards, treating free data and re-modeling them making them available to
the other users. However, the huge amount of data needs to be in some way
grouped and organized in such a way the user can catch the data as easy as
possible; in fact, according to O’Reilly “the real lesson is that the power may
not actually be in the data itself but rather in the control of access to that
data” [O’Reilly, 2006]. The perfect example to understand this mechanism is
that of Google, the search engine does not have more information and data of
those existing in the entire Web but gives user the chance to find them in an
intelligent and easy way.
A controversial aspect of the openness is the Intellectual Property Rights (IPR)
because it is not clear enough how much the influx of creators can affect the
use of products and contents. Considering the enormous quantity of data the
copyright protection is not always able to protect data from republishing or
recombining material without affecting its property rights.

All these causes and effects have implications in the birth of the mashup process
starting first with a mix of data coming from different sources and then specializing
in the music and video fields. In the development of the following sections, describing
in details the functioning of the tool of video mashup created in this work, the role of
the above illustrated key points will be highlighted. They had relevant importance
during the first phase of creation of the concept for our application, because these
points responded to the basic criteria from which starting to examine the research
topic in order to have a solid background at the basis of this new work.
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Chapter 3

Background & Basic Concepts

“As mash–up culture gains even more media exposure, distinction and subcultural
capital will depend upon a broader repertoire of practises capable of being interpreted
by “insiders” as parodies of the way its subcultural Others tolerate, incorporate and
legitimate the mash–up sensibility.” (John Shiga)

According to Davenport et al. [2004] story creation is an activity of intelligent
play, an expressive discovery and exploration into constructing meaning while sto-
rytellers transform real–life observations and fantasies into narratives through acts
of selective inclusion, synthetic emphasis, time distortion and metaphoric encapsula-
tions. Through years the medium used to create or transform stories changed going
from the celluloid–based genres to other means fitting better to emerging technolo-
gies and evolving role of the users involved as well in the process of creation. The
old picture show made of transparent flexible material on which motion pictures are
shots reproduced frame by frame is transformed into its digital form collection-based
and computationally ready. Shots, images texts and sounds are accumulated in or-
der to be “sampled, navigated, sequenced, rendered, repurposed, and exchanged at
a moment’s notice” [Davenport et al., 2004].
In the last decades an immediate and basic revision of the traditional ways of making
business in media industry gave the hint to a consequent explosion of the new media
distribution channels. These deep changes need to be managed limiting the damages
for both creators of tools and applications and users. These two points of view are
deeply different but go on together because they are part of the same process of
construction and use of a unique means.
A new “kind” of user begins his existence, the fruition process sees a participatory
person who does not use simply a means to watch a product or to consult it for
information but rather to yield the same product, to change it following his own
preferences. A set of new and innovative practices starts to subvert the basic order
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concepts: the narrative development of a story usually relies on a particular temporal
ordering on shots and sequences of scenes, but “rarely this ordering cast in stone”
[Edward et al., 2009] and above all with the coming on stage of new technologies and
new demands by users.
In this chapter the key theme of video mashup will be further explored and a rea-
soned list of patterns steadying the reconstruction and re-editing of a movie will be
presented in section 3.1. Taking as expected a positive position in favour of the in-
novation of technology is not convenient because of the heavy motivations promoted
by the part of people thinking the real culture is the complete movie as the director
conceived it and it would be a real profanation to cut it into pieces destroying its
real essence.
Section 3.3 constitutes the starting work explicitly involving users, that is a partici-
patory observation first and two focus groups then. Through these inspections a wide
environment has been explored in order to acquire as much information as possible
about the general background, what has already been realized and the users’ point
of view in considering a new tool to be used even without specific skills.
Finally, in section 3.2 we propose two situations in which the tool will be used. This
section is simply descriptive but not exhaustive of the numerous functionalities of
the tool. The same scenario will be proposed once again in a subsequent section in
which each action of the user will correspond to an event in the back end of the tool.
The created application is an easy to use tool of video editing integrated in a cross-
media platform; it works taking the information from a repository of videos and puts
into action a process of semi-automatic editing supporting users in the production of
video mashup. Doing so gives vent to their creative side without them being forced
to learn how to use a complicated and unlikely new technology. The users will be
further helped in building their own editing by the intelligent system working behind
the tool: it combines semantic annotation (tags and comments by users), low level
features (gradient of colour, texture and movements) and high level features (general
data distinguishing a movie: actors, director, year of production, etc.) to furnish a
pre-elaborated editing users can modify in a very simple way.

3.1 The Key Theme of Reinvention

As already illustrated in section 1.2 the practice of video mashup is spreading very
rapidly through the Web users. In few words, a video mashup is an audiovisual con-
tent obtained through the editing of pre-existing material which has been remixed
in a new creative product conveying new meanings. They are the perfect answer to
creative demands but, at the same time, to communicative and exchange needs as
well as of social critique, of information and education. The illustrated landscape is
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the starting point for the development of our application with the aim of easing and
inducing users to create video mashup.
In this work a new application will be presented, which applies an innovative method
for the video clip retrieval and the creation of automatic editing supporting a recre-
ational activity like video mashup. Using low level features (LLF), high level features
(structured following index terms or descriptors of a specific ontology regarding the
cinematic world) and free tags written in by the users, the method has been conceived
as the working process of a new tool of video mashup. It is different from all the
other tools with similar functionalities because it allows:

i to explore in an innovative way a repository containing motion-picture clips;

ii to create automatically editing which simplify the process of creative mash up.

The innovative way mentioned before concerns the knowledge part of the repository,
structured following an ontology which mirrors the personal cinematic world of the
audience. In this way the user is no more forced to search for contents through
other means with traditional searching methods (e.g. Google, Yahoo). Through this
behaviour the user avoids both a considerable waste of time and a partial dissatis-
faction of the results obtained (or not fully obtained) through criteria different from
the cinematic rules. Apart from this advantage, the method provides the user with
an automatic editing process which helps him in his creative task giving him the
contents with a semantic coherence and a stylistic homogeneity.
This general overview about the key theme of this work is useful to delineate how the
cinematic context and all the world around it react to this new kind of production.
In fact, not everybody looks at this innovation as a positive event bringing about
progress to the movie production. This evolving environment is a challenge for tra-
ditional delineation of roles between author, editor, consumer and producer and, at
the same time, makes confusion about the final product: is it a movie or a game?
[Davenport et al., 2004]
This double role of each of the pieces involved in this process creates a subtle division
between people enthusiastic of the new possible form of creativity existing thanks to
new technologies and people who reject all the possible treatment polluting the origi-
nal masterpiece of the cinema. In most cases the latter group is made by people very
keen on cinema who realize a serious selection of movie to be watched, only auteur1

film. This is a definition coming from the “Cahiers du Cinema” written by Truffaut
in which he defined “la politique des auteurs”. Truffaut explains the role of the “au-
teur” as a director giving his own imprint clearly recognizable to his movie making
it completely different from a movie directed by another director. He becomes an

1Auteur is the French word for “author”
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“auteur” and not simply a “metteur en scene” and the movie reflects his personal
creative vision as if he were the primary “auteur” [Esquenazi, 2002]. For this reason
any change in the regular sequence of scenes of a movie would be a sacrilege ruining a
masterpiece of the story of the cinema because of a stupid game without any cultural
aim.
On the opposite, fans of audiovisual editing tools look at mashup as a new way of
expressing their creativity. Thanks to the user-centred technologies fostering a DIY
(“Do It Yourself”) culture that little by little grew through years, online interac-
tion increased its diffusion highlighting its aspects of personalization and adaptation
to the individual level of each user [Lamb, 2007]. As David Berlind stated “With
mashups, fewer technical skills are needed to become a developer than ever. . . . With
mashups, much the same way blogging systems put Web publishing into the hands
of millions of ordinary non-technical people, the barrier to developing applications
and turning creativity into innovation is so low that there’s a vacuum into which an
entire new class of developers will be sucked” [Berlind, 2008].
The easiness of use of video editing tools of video mashup can provide a means for
exploring self-identity considering both the individual construction for sharing with
other users and the collective construction in a public space on the Web. The creativ-
ity of the user can be easily supported and stimulated by the use of a system helping
him in the self-expression and creation of contents, revising the well known movies
with a part of personal creativity; all the more so it happens with an easy-to-use tool
of video mashup considering the offer of this kind of services on the Web is quite rich
only for professional users [Vaucelle and Davenport, 2004].
These are the reasons prevailing in two major groups contrasting in their opinion
about mashup, but there is another important reason why walking through the re-
allocation of artistic products created by someone else could be walking on a danger-
ous ground, that is the copyright. The idea that culture can be intellectual property
of his creator has always been the monetary reason for the surviving of the same
artist. But this could be true before the digital era came, soon after the contempo-
rary construction of the copyright became more confused and less recognizable.
As Lethem stated “copyright is an ongoing social negotiation, tenuously forged, end-
lessly revised, and imperfect in its every incarnation” [Lethem, 2007]. Considering
the evolving forms of culture it is quite impossible to encage each single product in
order not to overcome the limit of copyright2: the funding principle of the new era
is to create starting from something already existing, sharing once again one’s own
creation in order to be further re-worked. This principle did not see its birth with

2The problem of copyright can be surely considered a strong limitation of the created application:

it has not been considered at all in this dissertation because the time is still no mature enough to

introduce the mashup tool on the market.
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the aim to break the usual compliance of laws but rather to enrich the actual world
of creative product and consequently allow different kind of people to express their
creativity even outside their friends and through poor and ineffective technologies.

3.2 Application Scenario

In this section I will illustrate a possible use-case involving a normal user. This will
be only a general overview of how the video mashup tool can be used Going deeper
(see section 6.4) into the functionalities and formalities of working of the tool the
same use-case will be examined once again explaining in more details which are the
tool’s events corresponding to each user’s action.
Dexter is the average user approaching a new kind of tool; he never used before video
mashup tools but he is very keen on cinema and action movies so that he decides
to use the MashUp Tool just for fun. One of the main reasons why he starts the
experiment is because of the clear and intuitive interface of the tool: the drawings
are clear and there is even a textual section helping in case the images are not ex-
haustive. Dexter begins his experience choosing an actor, a director and a genre;
considering the possible matches between the three items in his request, the tool
following detailed working rules returns a series of clips ordered for their coherence
with the user’s query.
The user can watch each one of the returned clips, examine them to check if they are
right for his needs, erase some of them from the set of choices if they are not lined
up for the wished kind of results. Once Dexter decides the obtained clips are the
right ones for the editing he wishes, he can go on analyzing every single clip as far
as its length and audio segments are concerned. If he likes, he can cut a single clip
because it is too long, move a clip in the sequence changing its position through the
cut & paste function, balancing the intensity of volume through the whole length of
the clip and substitute completely the audio of a clip with one on his own pc.
Once Dexter went through all these steps if he is not satisfied with the result he can
go on repeating the same process illustrated so far otherwise he can decide to apply
a unique style to the whole edited movie, that is either changing the intensity of
colours or transforming the movie into an old motion-picture in black and white.
Dexter will have at disposal a wide choice through the processed movies contained in
the repository but, if this is not still enough, he can upload video and audio material
owned by himself without encountering any problem.
This is a very general overview about how the user could use the video mashup tool;
the entire set of functions illustrated before will be analyzed in the second part of
this work so to fully explain the completeness of this work.
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3.3 Observation & Evaluation

In order to test the acceptability of the concept at the basis of the service, rather
than the usefulness and the complete series of functionalities, two focus groups with 7
and 9 people each have been organized. The 1st group was made of specialists in the
use of professional video editing tools or tools embedded into operative systems like
Windows and OSX (Windows MovieMaker e iMovie). The 2nd group was made by
specialists of the cinematic world and possibly interested in video editing applications
even if they never used before. The choice of these subjects for the two focus groups
has been led by the need to have both experts in the domain we were working on and
experts in the technology we are trying to simplify; in this way we had two completely
different points of view unreachable with a single focus group joining the two fields.
The focus groups have been two hours long and have been divided into two main
sessions each. During the first each one of the participants introduced himself and
told about his habits as far as the fruition and/or creation of the various kinds of
audiovisual communication (trailer, commercial, clip, short film).
The aim of this first session is double:

1. collecting information about the use and production of short patterns of au-
diovisual communication from users and about actual recreational demands of
fruition from users who already make use of video mashup tools even if it is an
occasional use;

2. collecting information about the acceptability of the concept of video mashup
presented and about the possible functionalities chosen to be inserted.

To realize this work two focus groups have been organized (part of the first series
mentioned above). Each of them had 7/9 participants. The outline of the focus
scheduled:

• 5 minutes: introduction presenting the aims of the investigation and explain-
ing the schedule of the focus, personal introduction of the participants and the
test drivers;

• 20 minutes: collection of information about the fruition of short videos through
either web or mobile or other technologies. The expectation of this stage of in-
vestigation is that of understanding:

- whether users make use of short patterns of audiovisual stories and, if so,
to which degree;
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- through which media (Tv, Internet, cinema) or device (Pc, Tv, mobile,
Ipod) users make use of them;

- which are in particular the short patterns and for what reason happens
the use (as a hobby, for information, because of a specific interest);

- whether the users prefer UGC (User Generated Content), professional
products or paratexts3 [Wikipedia, 2008b];

- which are the search conditions leading to the discovery of such products;

- which are the importance and the reasons for making use of cinema trailers,
their recreational or informative functions.

The test drivers made specific questions to participants:

3Concept related to published literary works that provides a framework for the written text. The

work of the author is the text bound within that frame. Paratext includes elements typically added

during the distribution process by editors, printers and publishers.
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Questions

• Are you used to watch short audiovisual products such as clips on YouTube
or music videos?

• Why do you make use of them? Recreational reasons, specific interests
or informative demands?

• Which are your favourite genres?

• How do you find the products you are looking for? Speaking about it with
your friends, by chance, through specific search engine?

• Do you like to watch UGC?

• Do you know video mashups? Did you ever watch them? If so, which
ones? Do you like them?

• Would you eventually be interested in watching video mashups on your
Tv?

• Do you usually watch movie trailers before watching the movie? Why?

• Do you think they can make you understand whether you will like that
movie? Or would you like to have some more written information?

• Do you watch trailers simply for their informative part about the movie
or because you like them?

• Looking at the mashups we showed you, did you feel like realizing one of
them yourself too?

• 50 minutes: evaluation of the creative demands of users as far as audio/video
content is concerned, with a particular attention to unsatisfied needs.
The test drivers contextualize the evolution of the existing video mashup tools
and their development during the last years giving concretely birth to a dis-
tinction between professional and simple and intuitive tools. They present a
comparative analysis between the most famous and used video mashup tools
at disposal on the Web and ask all the participants to evaluate and compose
their macro–functionalities. The tools are three:

- Muvee Mix, famous for its easiness of use, the intuitive way of all the
functionalities and the automatism intervening in the process of creation;
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- Gorilla Spot, known because the user can edit his own product with
cinematic material already prepared for the editing;

- Jumpcut, noted for its social aspects because the mashups produced in
it can be shared with other users and each one of the users can remix the
mashups produced by someone else.

This is the stage in which information will be collected about which kind of
product the users would like to create; either the easiness or difficulty with
which it can be realized; the reasons why a new users should start to and an
usual user should be satisfied with using each specific tool.

The test drivers made specific questions to participants:

Questions

• Have you ever produced video clips? If YES, which tools did you use? If
NOT, why?

• In your opinion, which are the critical points or obstacles that stopped
you from using this kind of tools?

• As non expert, would you like to produce video clips? In which conditions?
Which kind of product would you like to produce more? Satirical or funny
movies, playlists containing short pieces of movies or trailer of less known
movies you are keen on?

• Which are your demands for a tool of video editing? Which functionalities
should (not) it have? In your opinion which is the aspect prevailing in it:
easiness of use, intuitiveness, freedom of creation, etc.?

• 25 minutes: introduction of the concept of the new tool of video mashup. The
test drivers expose the working method of the tool explaining in details what
the user should do in order to compose automatically the editing material. The
participants are asked to evaluate the acceptability of the proposed service, its
appeal and possible usefulness, how much freedom in the composition process
the tool gives (whether this is enough for the inexpert user or in case he needs to
be further guided step by step), how many functionalities are in common with
the tools previously analyzed and their suitability with the user’s demands.

39



The test drivers made specific questions to participants:

Questions

• What do you think of the concept just presented? Express also negative
opinions if you think?

• Which contents would you prefer to manipulate? Professional movies
represented by the cult scenes or the whole movie?

• Which granularity would you prefer for clips? A lot of short clips or
longest segments to be manipulated more freely? What size would you
prefer for clips? An LSU (Logical Story Unit) or an entire episode?
Clips with a thread in meaning or clips without any meaning in order to
construct it by yourself?

• Which rules should the automatic editing follow? Should it try to edit
a whole story? Or would it be better to put together shots with similar
colors? Or should it follow the rules at the basis of the cinematic editing?

• Which are, in your opinion, the most important narrative themes to be
inserted? Do you prefer to have lots of them or few and then using your
creativity to put your editing into a specific one?

• What do you think about predefined styles? Which ones would you like
to see applied on your editing? Would you like them to be the same that
distinguished the history of the cinema?

• What use do you think would be better for this tool? For creating trailers?
Playlists? For a recreational use? For a satirical one? With informa-
tional aims? What would you use it for?

• Do you think videos created with this tool would be interesting for you?
Would you watch them? When? Where? On which device?

• Which functionalities are missing in your opinion? Which detail did you
impress?

• 5 minutes: conclusions with a questionnaire for users: they had to point on
the main five functionalities emerged from the discussion that should enrich the
functionalities of our new application.
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The second series of focus groups was carried out following the same formalities
applied to the first series and in this occasion two focus groups have been organized
as for the first series. The aim of this session is that of:

1. collecting information about the acceptability of the newly born tool of video
mashup and about its possible future use between non expert users;

2. completing a sort of list with the main cinematic genres widely recognized in the
cinematic world so to find the universally shared concept about genres without
following none of the most famous but articulated formulation.

The outline of the focus scheduled:

• 5 minutes: the test drivers illustrate how the focus will be developed, how
long it will take and which are its final aims;

• 40 minutes: they introduce the main corpus of the focus that is the finding
of six cinematic macrogenres (e.g. Western, Adventure & Action, Drama &
Comedy, Thriller/Noir, Science Fiction/Fantasy, Horror). There is an initial
discussion about the possible completeness of this list and then the participants
through a brain storming propose their ideas to complete three categories per
each genres. They have to suggest ‘Places’, ‘Figures’ and ‘Themes’ character-
izing each of the cited genres: the first example is given for the genre Western
for which a characteristic place could be ‘the Grand Canyon’, a peculiar figure
‘the gunslinger’ and, finally, a particular theme ‘the attack to the stagecoach’.
Following this simple instance the participants are free to compare their own
ideas with the others’;

• 15 minutes: the participants receive a questionnaire made of 17 pages with
8 actors each. Near each actor there are two Likert scales from 1 to 5, the
first is to measure how much the specific actor is appreciated and the second to
measure how much the actor is known by the single participant. The number
of items to judge is quite high compared to the time given to the participants,
but it has been specified that the evaluation need to be intuitive and rapid in
order not to give a false opinion due to the excessive thoughts on it. The final
aim of this exercise is to furnish us a sort of preliminary list of actors to be
included in the final system;

• 40 minutes: the participants continue the previous stage of deciding ‘Places’,
‘Figures’ and ‘Themes’ for each genre. The brain storming takes long time to
complete each category because the participants stimulate each other with new
ideas;
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• 5 minutes: conclusions with the final considerations about the completed
work in which each participants highlighted how much his personal preferences
influence his answers about the three categories asked to be completed.

This second series of focus groups has been conducted with people very keen on
cinema who potentially could be the ideal users of the tool as to reproduce their
favourite masterpiece or to become novice director of their own.

First of all, the results highlighted the high satisfaction in the concept. The
emerged most liking aspects are:

• the concept of allowing to re-elaborate contents of the motion–picture;

• the organization in topos4, celebrities and stilema5 allowing an original, amus-
ing and innovative search;

• the visual predominance rather than the textual one in the settings of the
application.

The users were interested above all on the possibility of creating trailers and short
films, mixing self-produced contents with professional cinematic contents offered by
the repository of the application, creating visual playlists joining together the scenes
that most met their own preferences, finding the scenes that most aroused emotions
and putting them in a sequential order so to watch them all together. The function-
alities emerged as basic are those of establishing the start and the end of each clip,
the separated management of the audio and video parts and, finally, the chance to
insert private and personal contents.

4Topos(antique Greek ‘topos’) represent the narrative places that is cyclic themes universally

recognized as belonging to a well defined genre.
5Stilema represent predetermined visual styles established analyzing the different styles occurring

in the history of cinema or directly linked to the genre culture.
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Chapter 4

Designing the User Interface

“Interaction designer needs to answer three questions, about how people act, how they
feel, and how they understand.”(Bill Verplank)

One of the most exhaustive definition of ‘interaction design’ has been given by
Bill Verplank, he has the amazing ability to talk and contextualize, at the same time,
what he is saying with an explanatory drawing. He focuses on ‘Design for People’
having at its centre the man, a person interacting with the world, acting on it and
getting feedback from it. Interaction Design has three questions to answer:

1. How do you do? How do you affect the world?
Here the choice is simple between handles to grab or buttons to push; the
former are discrete controls while the latter are continuous ones.

2. How do you feel? How do you get feedback from the world?
There is a McLuhan’s distinction between media: fuzzy or cool media and hot
or distinct. For example, early television was a cool media with its fuzzy images
while a book with careful printing is a hot media.

3. How do you know?
As we design interaction with computers it is very difficult for the users of
those products to know exactly what they have to do. Deciding whether the
user need a map to see an overview of how everything works or maybe the user
needs to know what to do moment to moment, step by step and a path to be
followed is sufficient.

These are the three basic things happening in interaction: a human having to do with
design or having to do something needs affordances or explanations about the way
the machine gives feedback. Working as designers it is necessary to know what kind
of knowledge can be expected from users: is it enough designing good maps to be
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guided or is it necessary designing a procedure step by step to be strictly followed?
The procedure described before in words is reflected by Fig. 4.1 made by Bill Ver-
plank illustrating step by step as the definition of interaction design explains itself.
The central concern is how to design for people, for their physical and emotional

Figure 4.1: Interaction Design

needs and increasingly for their intellect. Exploiting the specific illustrated proce-
dure it can be said for example that a novice needs a path, while a learner needs a
map: the variety of users is one of the fundamental variable which lead to a diffi-
cult process during the creation. Before deciding definitely how an application can
perform or a machine work it is necessary to iterate a process of creation of ideas
and concepts generating a cycle going from the idea to a prototype, to the test of it.
This process is iterated many times as long as the idea is completely realized having
a positive feedback from the final users. Each time the cycle has to be repeated new
criteria are taken into consideration for the design of the idea, comparing it with
other works and considering other valid alternatives.
Successful interaction design involves balancing a variety of concerns using different
methods or representations; these are not suggested as stages in a design process
but as framework for checking to see that the proper concerns have been addressed.
Finally, as stated by Verplank, “the result of an interaction design is displays and con-
trols and the behaviors that connect them (mappings). In order to create a coherent
implementation there must be both a task analysis of the step-by-step interactions
as well as an over-all conceptual model that organizes the behavior (modes) both for
implementers and for users. The invention of an interaction involves not only com-
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pelling scenario and a unifying metaphor but consideration of a variety of scenarios
and a wide exploration of alternative and mixed metaphors” [Verplank, 2006]. At

Figure 4.2: Iterative Process of Creation

the end in interaction design the art of simplifying an image down to its essence is
necessary, but the complexity that the designer layers on top of it, for example in
texture, design, or detail has to be masked by how simple the form is so that the user
can be free to concentrate on the system rather than on how difficult it is to use it.

4.1 The phase of creation: designing the applica-

tion interface

The emerging challenge designing the user interface is, in this case, the need for
a natural interaction with our application in spite of a quite complicated set of
functionalities staying at the back end. Interacting with the tool the user has to go
through a set of steps in order to complete its actions and have a finite process with
a well defined output. As stated “Interaction design is the art of investigating and
guiding behaviors (or interaction dynamics) by means of proper static or dynamic
stimuli (e.g. the shape of a hammer or the audiovisual feedback of an interface).
Natural interaction is defined in terms of experience: people naturally communicate
through gestures, expressions, movements, and discover the world by looking around
and manipulating physical stuff. The key assumption here is that people are meant to
interact with technology as they are used to interact with the real world in everyday
life, as evolution and education taught them to do” [Valli, 2007]. This stage of the
creation has been basic because, as Patrick Philippe Meier, states visualization of
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information amplifies human cognitive capabilities in six basic ways by:

• increasing cognitive resources by using visual representations as to expand hu-
man working memory [Larkin and Simon, 1987];

• reducing search representing a large amount of date in a small space [Tufte, 1983];

• enhancing the recognition of patterns giving to information a reasoned organi-
zation in the working space;

• supporting the easy perceptual inference of relationships;

• enabling perceptual monitoring of a large number of events possibly having a
main role in the functioning of the interface;

• providing a manipulable medium that enables the exploration of the space.

4.2 Design

The activity of designing the interface started concretely with some sketch including
all the functionalities wished at the very beginning of the project. The first task to
be accomplished has been in fact that of including all the functionalities requested
to complete the procedure of creating a finished video editing.
The first approach was the textual one, that is including in the interface only the nec-
essary icons giving the user textual labels to identify the different functions. Therefore
four labels named the four buttons corresponding to the choice of actors, directors,
topos and stilema returning to the users a list of names when clicking on them. The
only visual representations are the obvious ones, that is the representation of the
different chosen shots through the keyframe both on the timeline and in the results
box. The basic functionalities of retrieval and choice of the shots are represented in
the main window that is the ‘home page’ of the application while in two secondary
windows there are the functions of video and audio modifications. This choice has
been done in order not to exaggerate with the density of data into a unique win-
dow and therefore the audio and video changes have been considered to be advanced
functionalities not requested by novice users.
Doing so the inexpert user is allowed to know and practise little by little first the
simplest and obvious functionalities and then the advanced and more complicated in
order not to overload his cognitive workload. In Fig. 4.3 a quick sketch of the first
version of the interface can be seen and the relative realization of it as a static version
of the application. As it can be seen here the design is not particularly complicated
grouping the boxes of choices on the right-hand side of the interface giving the user
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Figure 4.3: Sketch and design of the first interface’s version

the chance to choose the four main characteristics of the video which will be edited,
to browse contents (i.e. video or audio) directly from his machine, to see step by
step his own actions being aware of the input given to the final product and to have
a first look at the keyframes of the shots chosen through his request.
On the left-hand side of the interface the display and its controls have been placed;
this is a part of the interface with which the user has little to do because this part
takes an active role in the moment of looking at the first results of the editing and
so when watching at the final editing or at intermediate editing. That is why it has
been positioned in the further part that the user spend more time to reach. In the
lower part of the interface the timeline is placed which is not simply used to measure

47



the extension in time of the video and audio product but, at the same time, it allows
a visualization of how extended the shots and the audio files are on the whole editing.
In the audio and video windows which are sliding on the main window (from right
to left) on the click of the user on the relative tab are placed all those functionalities
aiming at the change of each single file, such as the cut of a shot or of an audio file
to be inserted, the displacement of a fragment of shot from one point to another in
the video and so on.
As stated before the design of Fig. 4.3 was a static version of the interface’s applica-
tion, that is why we need to transfer it in order it to function. This transfer did not
follow in a detailed way the guidelines of the first design, in fact this has been not
only a transfer but, at the same time, an ad-hoc re-design exploiting positive aspects
of the first version and changing the negative ones.
First of all, we decided to maintain the partition of three windows leaving in this
way the general part of the retrieval of videos separated from the phase of processing
the retrieved data following the preferences of the user. To build this functioning
version Flex1 has been used, a highly productive, free open source framework for
building and maintaining expressive web applications that deploy consistently on all
major browsers, desktops, and operating systems. Using this framework allowed the
creation of an application functioning directly in all the browsers.
This working version saw some important changes above all as far as the four main

characters present in the application are concerned: here actors, directors, topos and
stilema have four different and separated places dedicated explicitly to them and
keypoint of this version is the visual representation of these categories. This is fully
representative in the case of actors with a photogallery or with a list showed together
with a picture of the chosen actor as shown in Fig. 4.4.
The buttons with glasses and the letters of the alphabet on represent respectively
the showing of the photogallery and of the list mentioned before in a popup window
(see Fig. 4.5).
Instead of two sliding windows it has been chosen to put as a footer three buttons
‘Basic’, ‘Audio’ and ‘Video’ through which the user can reach respectively the main
window, the audio or video functionalities windows. This gives more room in the
interface for basic functionalities rather than to navigation buttons.

4.3 Evaluation

This first version has been carefully evaluated on a basic principle, that is the Look
& Feel. In details, the concept laying behind the tool has been explained and it has

1http://www.adobe.com/products/flex/
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Figure 4.4: First interface of the functioning tool

been asked to two groups of different users to evaluate the aesthetic appeal of the
tool together with its intuitiveness of functionalities.
The test drivers made specific questions to participants:
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Figure 4.5: Popup window with the photogallery of the actors

Questions

• Judge the interface from an aesthetic point of view: which are the sensa-
tions it causes at a first glance?

• Do you think it appears complicated or simply to be used? Discuss your
opinion.

• Considering the target users who should use this application, do you think
this interface would discourage them from using it?

• Practice with the interface and list the pros & cons of our design choices.

• Put in a scale from 0 to 5 – from 0=very difficult to 5=very easy – the
following functions:
- finding the four main characters for the video editing: actors, directors,
topos and stilema;
- identifying the chosen shots;
- using the audio and video functionalities to modify the shots;

• Do you think the inserted functionalities are clearly enough represented
and intuitive to be understood?

• Do you think the concept is oversimplified through this interface? Discuss
your answer.

• Which changes would be most suitable to improve the usability of the
application?

• Is the application effective and efficient considering the concept explained
at the very beginning of this meeting?
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As far as the editing process and the choice of the shots go the users perceived
a simple and linear flow of actions. The only obstruction to the linear development
of actions the users noticed and highlighted was the visual representation of the four
main concepts that need to be chosen at the very beginning of the process, actors,
directors, topos and stilema.
In particular, the users pointed out that it is not necessary to divide the photogallery
from the list in the case of the actors representation because it is enough to put a list of
names which on the click shows a picture of the selected actor; in the case of directors
representation their visual portrayal is not necessary because usually directors are not
so visually recognizable. Moreover, the visual representation for topos and stilema
are not so representative and self-explanatory so it would be better to list both of
them so that the user can interpret in an intuitive and rapid way the alternatives he
has in the choice.
Apart from this aspect, the users during the evaluation highlighted another negative
aspect of the examined interface that is the partition of the functionalities (audio
and video) in two separated windows; in their opinion it would be better to join all of
them in a unique window, that is the main window of the application. Considering
the application has been created to give chance to inexpert users to edit movies
following a procedure as simple as possible, it would be better to use a limited space
of work so that the user will have all the functionalities collected in a unique place
and reachable with a simple movement of the mouse rather than passing first through
a change in the visualized window and then through the search of the wished button.

4.4 Re-design

Taking into account the shortages emerged from the evaluation session and proceeding
to a self criticizing session we had a re-design stage of this work. Major changes in
the final interface took place:

• the three windows separated as main, with audio and video functionalities have
been merged so that the basic funtionalities are positioned in the central part
of the screen putting the ‘choices’ functionalities in the top-middle part of the
application, while audio buttons are positioned on the right hand side and video
buttons on the left hand side;

• popup windows have been eliminated because they divert the users’ attention
and they imply a surprising action: the user does not expect the arrival of the
information he requested into a new window but rather in a dedicated space
into the main window. This is what we realized;
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• the final sequence of chosen shots will be presented to the users through the
panel positioned in the right hand side just below the display so that they can be
easily seen and highlighted for manipulation in the second stage of operations;

• the panel positioned in the top left will be the palette the user has at his
disposal and where he can see all the operations he is carrying out, from the
choice of the characters of the video editing to the operation of audio and video
manipulation.

The final result can be seen in Fig. 4.6. It has undergone to a heavy process of
conceptual revision trying to simplify every single passage from an action to the
other the user has to complete, each potential function has to be at a glance so that
the whole procedure of creation is dumbed down in favour of the target user, the
novice and inexpert.

As stated at the very beginning of this section an additional phase of evaluation

Figure 4.6: Last interface of the functioning tool

should follow in order to test whether the users appreciate the changes to the re-
designed interface both from an aesthetic and functional point of view. However, it
has been thought to test both the interface and the functioning application at the
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same time at the very end of the work so that the users can have a global point of
view of the entire work realized and completed. In this way the application will be
tested and the interface will be really the representation of the functionalities: doing
so a complete revision of the application will be possible in case the users judge some
functionality or visual representation being wrong.
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Chapter 5

The video corpus

“I’ve seen things you people wouldn’t believe.
Attack ships on fire off the shoulder of Orion.
I watched c-beams glitter in the dark near the Tanhauser Gate.
All those ... moments will be lost in time,
like tears ... in rain.
Time to die.”
(Monologue by Rutger Hauer in ‘Blade Runner’)

5.1 The careful choice of movies

In a mass media culture the creative consumers used to create ‘fan art’ remixing mass
cultural artefact with the aim of expressing their identity and experiment new forms of
self expression and media literacy [Boyd, 2007], share their passion with other with
like-minded people and create new and unexpected meanings [Jenkins, 2006]. For
example, cinematic and television fans (e.g. consumers with an intense engagement
with a particular content or media genre) used to create zines and fanfictions that
are magazines and novels created by amateurs to share their passion and entertain
other like minded people with new stories. However, with the digital convergence
the media fans evolved from a geek élite to a mass audience that has access to an
online archive of digital contents that is able to edit and remix thanks to the major
easiness in using tools of video editing [Paradis, 2005] compared with the previous
time. In particular the recent diffusion of the broadband connectivity and the social
media had a great impact on the proliferation of the fan art.
Since on the web there are plenty of websites proposing amateur videos uploaded
directly by the users, an easy choice would be that of having to do with this kind
of product to work with. On the opposite we thought to change the trend of the
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moment and focus our attention on professional products. Two are the main reasons
for this choice:

• the need to give to users a considerable offer of movies so that they can have
at disposal a rich repository useful both for our application process and as a
simple container of the searched material;

• the need to have a conspicuous quantity of professional movies having a very
high quality.

The repository is composed by 180 movies going from Akira Kurosawa’s Kage-
musha to Pixar’s Finding Nemo. A complete list of the 180 titles can be found in
Appendix A. When full length videos, that is full motion pictures, are inserted in the
repository, they are enriched by HLF that are metadata [Mu and Marchionini, 2003]
concerning title, genre, director, actors, year of production, origin country, etc. This
kind of data are the typical ones used to describe complete movies in the movie
databases like for example IMDB1. They allow a structured knowledge of the do-
main because these data contribute in building the knowledge base offering a com-
plete overview of the cinematic world.

5.2 Low Level Features and Video Segmentation

As stated before, the repository contains a remarkable number of movies, but it
would be impossible to work with full length videos to realize an editing. A particu-
lar problem with digital libraries is the management of large amounts of information
in our case the decomposition and analysis of them which would take too long for
real-time use of the application, so a pre-processing phase on the videos inserted into
the repository is necessary.
At the very basis of this step it has to be decided how to perform the video content
organization. Most approaches perform it by clustering shots on the basis of the sim-
ilarity of video-contents because with still images the content is typically represented
by object shapes, color histograms and textures. Shot-based organization structures
work considering the shot as the elementary retrieval unit of the analyzed video as
[Yeung and Liu, 1995] and [Zhong et al., 1996] propose or a scene-transition graph
simulate the story flow of the analyzed video sequence connecting different shot clus-
ters described by [Yeung et al., 1995]. These are two different approaches.
Before we go into details, it will be beneficial to introduce some important terms
related to videos. Intuitively, movie specialists segment a video into a hierarchical
structure, as the one shown in Fig. 5.1, partitioning it into units: their level of

1http://www.imdb.com/
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semantic increases from the smaller unit to the bigger. According to this decomposi-
tion, it can be seen that on the highest level a video can be completely and disjointly
partitioned into a sequence of scenes, where each scene is equivalent to and conveys
a high-level concept or a story (for this reason scenes are also referred to as Logical
Story Units, LSU [Hanjalic et al., 1999]). Giving some details of history, the concept
of scene is much older than the creation of motion pictures, because its origin can be
found back to the Greek theatre. However, while a scene is traditionally a continuous
sequence that is temporally and spatially cohesive in the real world, on the opposite
(as noted in [Cotsaces et al., 2006]) it is not necessarily integrated in the translation
of the real world on videos.
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Figure 5.1: Hierarchical decomposition of video
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Going on a lower level into the hierarchy, scenes can thereby be segmented into a
sequence of basic video segments called shots. In this case we find a different history
because if scene existed before video, on the other hand shots found their origin
more recently with the invention of motion cameras and are considered to be the
longest continuous frame sequences that come from a single camera take (i.e., what
the camera records in an uninterrupted run [20]). Shots sharing common perceptual
low-level characteristics can consequently be clustered together into higher entities
called groups (or clusters) of shots (see Fig. 5.1). Examples of groups are visually
similar shots, or video segments sharing the same camera motion. Finally, on the
bottom level of the hierarchy, one or more key-frames can be extracted from shots as
static significant pictures of the shot visual-content. The video repository used for
video mash-up contains video material segmented at different levels of the hierarchy
and the related metadata (that are HLF=High-Level Features and LLF=Low-Level
features other than MA=Manual annotations as far as the topos is concerned). In
particular, in order to better define the source from where new contents can be
generated, the following entities can be retrieved from the repository:

• Full length videos;

• Clips of any length: they can be considered as video units that is audiovisual
segments of different duration extracted from a full length video, automatically
or manually. Consequently, a clip can be a content uploaded by users, but even
Logical Story Units or single shots automatically extracted. Since clips may be
directly uploaded by each user, these can be enriched by Manual Annotation
(MA) in the form of semantic tags added by the user at the moment of the
upload.;

• Logical Story Units: they are automatically segmented as sequences of con-
tiguous and interconnected shots sharing a common semantic thread. These
units constitute narrative scenes autonomous in their meaning and they are
extracted as explained in [Benini et al., 2005]. Besides HLF derived (automat-
ically inherited) from the full length videos metadata (of which they are part),
or from metadata structured on the basis of the ontology (see Ontology of the
cinematic world section) and inserted in a subsequent period of time by the
editing office, LSU can be enriched by some MLF (Mid-Level Features) such as
duration, scene pace (e.g. to distinguish between fast scenes in action movies
and slow scenes in dramas), shot-transition pattern and scene entropy for fast
dialogue indexing [Benini et al., 2008];

• Shots and groups of similar shots: to extract them from the whole video it is
necessary to detect all possible types of transition between two adjacent shots.
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These can be either cuts, dissolves, fades or wipes. The algorithm used to de-
tect shot transitions is based on the classical twin comparison method, where
the error signal used to detect transitions is based on statistical modeling. The
distance between two frame is estimated by evaluating the difference of the
corresponding color intensity distributions. In order to preserve also spatial
color information, each frame is partitioned into rectangular regions and from
each of them a color histogram is then extracted. The actual number of regions
which provides the best trade-off between miss-detection (caused by the use
of global histograms) and the false-detection (caused by the global and local
motion when small regions are used), generally depends from the video spatial
resolution. Assuming that the contents of two consecutive shots can be repre-
sented by two independent random variables, an abrupt transition is modeled
as a drastic variation in the color density function of adjacent frames while dis-
solves are detected evaluating the difference between the color density function
of the actual frame and the one predicted by the dissolve model described in
[Adami and Leonardi, 1999].

After being extracted, each shot is then described in terms of Low-Level Features
(LLF) which are physical characteristics related to color, motion and texture that
can be directly extracted from the video stream (see section 5.3). This helps in
retrieving similar shots up to specific users requests, expressed in the form of query-
by-example, thus providing the user with similar material for the composition of
new video content. In conclusion, rather than having only high level metadata the
contents of the repository can be enriched with useful mid and low level metadata
able to substantially contribute to the retrieval process described in the next section2.

5.2.1 Metadata in the repository: how to increase their quan-

tity

User can navigate and interrogate the repository choosing four different variables: the
celebrity, the director, the topos and the “stilema”. Celebrities represent the motion-
picture actors particularly the most famous and recognized as important figures of
the cinematic world. The directors are the most famous in the last decades of the
cinematic history. The topos (antique Greek ‘topos’) represent the narrative places
that is cyclic themes universally recognized as belonging to a well defined genre, like
for example the gunfight, the attack to the stage coach and the robbery in the western
genre. The stilema represent predetermined visual styles established analyzing the

2For the work described in this section, I have to strongly thank the Telecommunication Group

of the University of Brescia; in particular I would like to thank prof. Leonardi and prof. Benini for

their work which has a strong part in my research work.
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different styles occurring in the history of cinema or directly linked to the genre
culture. Users will be allowed to choose up to two actors, a director, a topos and
a stilema in the same query in order to receive as a result a composite collection
of clips representing celebrities inserted into a typical narrative context having an
homogeneous visual style. The tool is not only a means to have a retrieval of the
requested clips as a traditional search engine, but it returns as a result of the query
an automatic editing exploiting metadata (high and low level features) and tags.
As described above, clips may be obtained either from the long videos and so inherit
their high level metadata or they can be directly uploaded by each user. In the first
case we are sure that clips (LSU, shots or group of shots), derived by full length videos,
bring with them all the high level metadata characterizing the long video; most of
these segments are manually annotated too when inserted with structured metadata.
In this second case we cannot be sure about the data describing clips, so it could be
possible that a clip has no information of high level but it is plainly described through
the tag the user wrote uploading it. In order to enrich the information about each
single clip a Java module has been created. Each one of the topos is characterized
for being further articulated into a subdivision in places, figures and themes of the
topos itself; these are ordered in a table of the repository so that each clip can be
referred specifically to one of them. Once we have this table called ‘topos’, the
Java module reads it and each of the term found is inserted into another table called
‘relatedTerms’ containing all the words correlated to the term taken into exam. With
the term ‘words correlated’ we mean synonyms, hyperonyms, hyponyms that is all
the words standing on the same hierarchical level, one level above and one below
in a hypothetical hierarchical tree having as a component the key term we take in
consideration that is not the root of the tree itself.

The result of this process is another table containing all the terms divided per
topos and attribute of the topos, i.e. place, figure and theme, which once created will
be a permanent component of the repository. When the user upload his own clip, this
module starts a sort of exploration through the data of the clip; if the data otherwise
are complete no actions will be done, if the field of topos is empty the module starts
its work. It explores the tag of the clip, reads them and compares them with the
correlated terms saved into the other table, in case there is a direct relation between
two terms or more, the corresponding topos term will be learned and uploaded into
the clip table so that the information regarding the clip is complete. This module has
been created through java and the use of an Italian dictionary, WordNet3. The cited
resource gives the opportunity to the user to process words in different languages,
while the Java Api passed through a license are created only for the Italian language.
For saving time in processing and storing the information it has been thought that

3http://wordnet.princeton.edu/
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Figure 5.2: The retrieval data algorithm

it would be better to create once this process of enriching the metadata of the clip.
For this reason the module works creating at the beginning and only once the new
table with the topos and their correlated terms which will be saved definitely as a
table of the repository and re-used each time it will be necessary.

5.3 Low Level Features and Video Descriptors

As stated in [Heidemann and Klenk, 2007], the definition of low level features is an
open question of research. A low level feature can be defined as one or more values
extracted from a video or audio signal that can be used to describe a property of
the signal but is not necessarily meaningful all by itself. A few typical examples of
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such features: for audio signal are spectral centroid, energy envelope in multiple fre-
quency bands, MFCCs, etc.; for video signal are tree structure vector quantization,
color layout descriptor, edge histogram descriptor, scalable color, etc.4

In particular MPEG-7 became the standard for describing multimedia contents in

Figure 5.3: MPEG-7 Visual Descriptors

2001; it provides the richest multimedia content description tools for applications
going from the content management, to the organization, navigation and automated
processing. In Fig. 5.3 a synthesis of visual descriptors for still and motion images
is represented.
To better understand here below the complete report given by [Mart̀ınez, 2002] defin-
ing ‘Visual Descriptors’ has been written out:

Visual Description Tools
ISO/IEC 15938-3, MPEG-7 Visual, standardizes the description tools we use to de-
scribe video and image content.
The Visual Descriptors (there are no Visual Description Schemes) are based on visual
features that let us measure similarity in images or videos.
Therefore, we can use the MPEG-7 Visual Descriptors to search and filter images
and videos based on several visual features like color, texture, object shape, object
motion, and camera motion. We can classify the MPEG-7 Visual Descriptors into

4For the work described in this section, I have to strongly thank a research group of the TILab

(Telecom Italia Laboratory); in particular I would like to thank Dr. Francini Gianluca and Dr.

Lepsoy Skjalg for their work which has been basic for the realization of my application.
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generic and high-level (application-specific) description tools.
The generic visual descriptors let us describe color, texture, shape, and motion fea-
tures. The high-level descriptors provide description tools for face-recognition appli-
cations.
The generic visual descriptors are grouped as follows:

• Basic Elements (Used by the other Visual descriptors): grid layout, time series,
2D-3D multiple view, spatial 2D coordinates, and temporal interpolation;

• Color Descriptors: Color Space, Color Quantization, Scalable Color, Dominant
Color, Color Layout, Color Structure, and Group-of-Frames/Group-of-Picture
Color;

• Texture Descriptors: Homogeneous Texture, Non-Homogeneous Texture (Edge
Histogram), and Texture Browsing;

• Shape Descriptors (for video): Motion Activity, Camera Motion, Parametric
Motion, and Motion Trajectory;

• Location Descriptors: Region Locator and Spatio-Temporal Locator.

Three visual descriptors have been chosen to analyze the shots because it has been
thought them to be the most efficient and effective over the chosen videos: they are
Edge Histogram, Scalable Color and Motion.

5.3.1 Edge Histogram

The Edge Histogram represents local edge distribution in an image. In particular his-
tograms are the most used feature to describe the global characteristics of an image,
used even for indexing and retrieving images. EHD (Edge Histogram Descriptor) can
describe both shape and texture features and being a standardized means for depict-
ing images, it becomes one of the most important image feature for the content-based
image analysis [Won, 2001].
Detailing how EHD works, it is necessary to say that it describes five edge types in
the image; as illustrated in Fig. 5.4, they are vertical, horizontal, two diagonals and
non-directional edge types. The image space is divided into 16 regions (4x4) and for
each region, which is a sub-image, is generated an histogram with five edges bins5.
Doing so a combined edge histogram with 80 bins for the whole image is generated
(the histogram with 80 bins is the standardized descriptor for MPEG-7); each sub-
image is a basic region to generate an edge histogram consisting of 5 bins with the

5A bin is used in histograms to define the width of each class part of them
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Figure 5.4: Five types of edges

edge types mentioned above.
Since EHD is basically a collection of local edge histograms and provides primitive
information on the edge distribution in the image, it is a quite flexible instrument
to extract various image features from the 80-bin histogram. Considering it is nec-
essary to extract both the directional and non-directional edge types, it would be
better to use a small image-block rather than a pixel decomposition of the image
[Park et al., 2000]. Summarizing, the extraction process of EHD it can be illustrated
in six steps:

• the image is divided into 4x4 sub-images;

• each sub-image is further partitioned into square image-blocks non-overlapping
each other;

• the edges of each image-block is categorized into one of the five edge types
illustrated in Fig. 5.4 plus the category no-edge;

• from each sub-image a 5-bin edge is obtained (see Fig. 5.5);

• each bin value is normalized by the total number of image-blocks in the sub-
image considered so that each histogram bin has a value ranging from 0 to
1;

• the normalized bin values are finally quantized in order to represent them into
a binary form. Since the normalized bin values are normally distributed in
a small range, bin values are non-linearly quantized to keep the size of the
histogram as small as possible.
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Figure 5.5: Partition of an image and 5-bin edge histogram

5.3.2 Scalable Color

As already stated, MPEG-7 standardized a subset of approaches in the form of color
descriptors; numerous research have been conducted on various aspects of color char-
acterization relating its coherency, spatial distribution and perception. The Scalable
Color Descriptor (SCD) has the goal to acquire a representation of the color compo-
sition of an image that is scalable in both the number of coefficients it contains and
in the number of bits each coefficient is assigned [Cieplinski, 2001].
The SCD is a color histogram extracted in HSV color space and encoded for storage
efficiency. The descriptor extraction starts with the computation of the color his-
togram with 256 bins in the HSV color space with hue (H) component quantized to
16 bins, and saturation (S) and value (V) quantized to 4 bins each. This initial ver-
sion is then passed through a series of discrete Haar transformations, non-uniformly
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quantized and offset and the resulting array of values is then sorted. The result is a
set of 16 low-pass coefficients and up 240 high-pass coefficients. Due to the redun-
dancy of the original histogram, the high-pass coefficients tend to have low (positive
and negative) values. Usually the given image is in the RGB format; in case we
need to acquire information on more than one image, the steps to be followed are
the same except that before the indexing of an histogram, it is necessary to acquire
the histogram of each of the frames or images. These are then merged into a single
histogram by calculating either the average, median or intersection value for each
bin.

5.3.3 Motion

While color and texture descriptors are robust, they have always been used in video
retrieval and video summarization and they are easy to extract, motion descriptors
tend to be not as robust and they do not include all the motion characteristics of a
video sequence. In spite of this it has been demonstrated that the motion activity
descriptors are particularly useful and their study has been broadened applying them
to a specific domain, the sport domain in particular to detect peculiar moment of ex-
cited action during a soccer match or to distinguish through the trajectory descriptor
a volley from a lob in a tennis match.
The most used and useful of the motion descriptors are:

• Camera Motion Descriptor characterizes 3D camera motion parameters. It
supports some of the basic camera operations like fixed, panning or horizontal
rotation, tracking or horizontal transverse movement, tilting or vertical rota-
tion, booming or vertical transverse movement, zooming or change of the focal
length, dollying or translation along the optical axis, and rolling or rotation
around the optical axis [Divakaran, 2001];

• Motion Trajectory is a high-level feature associated with a moving region,
defined as a spatio-temporal localization of one of its representative points,
like for example the centroid. More in details this measure represents the
successive spatio-temporal position of a specific object taken into considera-
tion through the 2D or 3D coordinates of space and the coordinates of time
[Venkatesh Babu and Ramakrishnan, 2002];

• Parametric Motion concerns the motion of objects in video sequence. Usu-
ally it is associated with a region in order to specify the relationship between
two or more feature point motion trajectories according to the underlying mo-
tion model [Jeannin and Divakaran, 2001];
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• Motion Activity captures the intuitive notion of the intensity of the action or
the pace of the action itself. Examples of high activity can be scenes showing
‘hand to hand fightings’, ‘a game of rapidly moving lights during a rock concert’
or ‘groups of kids running while playing in a kindergarten’; on the opposite low
action shots include scenes such as ‘a talk in a literary salon’, ‘a family eating
around the table in their kitchen while watching Tv’ or ‘a dawn’. Usually video
content extends the gamut from high to low activity, so this descriptor allows
us to express the activity of a video along a temporal axis. The Motion Activity
Descriptor has four parameters measuring respectively: the dominant direction
espressed over an angle between 0 and 360 degrees, the spatial distribution pa-
rameters providing information about the number and size of the active objects
in a scene, the spatial localization parameter expressing a quantized percent-
age duration of activities and, finally, the temporal parameter giving through
a histogram of 5 bins the relative duration of different levels of activity in the
considered sequence [Divakaran, 2001].

The motion descriptors illustrated above are used essentially for content-based query-
ing and retrieval from video databases or video summarization. In details, to measure
the motion descriptors it is necessary to strongly decrease the size of the considered
shots analyzing then their internal movements from a general point of view. Two
vectors of quantity and direction measure the displacement of the objects in the mo-
tion pictures; consequently there will be a very low resolution in order to scan the
pixels without having too many of them changing due to the movement.
The method used in our work is called Optical Flow: usually the movement is
represented by a vector starting from and finishing on a pixel, in our case taking into
consideration a sequence of frames. The final aim is that of assigning to each of the
pixels belonging to a frame a motion vector pointing to the same pixel (its position)
in the subsequent frame.
The reason why the size of the image is considerably diminished is that this method
is able to measure with a higher precision a not too wide movement in the number of
pixels. After resizing the picture the number of pixels is approximately established
to 10 and from them are measured both the camera motion and the displacement of
big objects in the image.
This technique sees its origin in 1981 in Computer Vision by Horn and Schunck
[Horn and Schunck, 1981].
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5.4 Retrieval based on the LLF

As described above motion-based indexing significantly improves the performance of
similarity based video retrieval systems when combined together with other funda-
mental features such as color and texture. This is exactly the technique used in this
work to extract the main characteristics of motion pictures and test their similarity
for the retrieval system. EHD – as a statistical measurement of the edges and their
direction, SCD – as a statistical measurement of how many colors in RGB and their
percentage are present in an image, and finally Motion – as a mix of camera motion
estimation techniques, trajectory-matching techniques and aggregated motion vector
histogram based techniques – have been used in parallel in order to optimize our
retrieval process.
As stated above our repository contains 180 DVD processed as described in section
5.2. But the computing process of these movies is not completely accomplished just
with their partition into elementary units. However this was the first step after which
we gain 240K shots to be analyzed as far as the visual descriptors are concerned.
In order to allow the entire system to ‘understand’ and ‘interpret’ in the right way
each shot we need to give some more measure enabling the comparison between shots.
Rather than considering simply the three measures of the visual descriptors, each shot
has been represented as a point in a 2-dimensional space described by a vector with
27 elements containing compressed data. Doing so, metaphorically the shots can be
seen as a number of cities and their representation in the space shows the distance
between each other; distance between cities is measured in kilometers while distance
between shots is measured by the three visual descriptors considered above, either
the three at the same time or one at a time. So the three measures (EHD, SCD and
MD) are conceived as geographical coordinates: if the distance between shots is low
they will be near, that is similar, on the opposite higher is the distance higher will
be the differences between them.
It would be unthinkable with such a number of shots (240K) being able both to mea-
sure the distance between all the shots in real time every time we need and create
a table containing the distances between the shots (240K2) processing in a couple
of years all the data. The easiest and quickest solution has been thought to be the
creation of a matrix reporting the distances between 100 shots, called landmark, cho-
sen at established intervals between the whole set, and the whole number of shots.
The matrix contains in the first 100 rows and columns the distances they have from
themselves in which all the elements on the main diagonal are equal to 0 and all other
elements are equal to the distance between the considered shots.
Doing this we have already calculated distances between 100 shots and the whole set
of 240K which allow us to see these shots as a cloud of points in the space having
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a visual representation; the distance is approximately as real as possible to the real
distances.
Even if this kind of representation makes intuitive the understanding of the distances
and allows a quick search in the set, it is necessary to highlight the limited descriptive
capacity of this method. In fact it is intuitive to understand the similarity or the
difference between two shots but in order to have detailed numbers as far as the three
descriptors are concerned it is necessary to further process data.
Going into details, in order to calculate the distance we need to use a function which
correlates two points which is the D metric or triangle inequality. In a metric space
M with metric d, the triangle inequality is

d(x, z) ≤ d(x, y) + d(y, z) for all x,y,z in M

where d(x, y) ≥ 0
d(x, y) = 0⇔ x = y

d(x, y) = d(y, x)

Having these distances contained in the matrix, we have to further process data
in the moment where we choose a shot outside the chosen landmark. In this case we
have to calculate the distance between the shot j and the whole set, and to do this
we use the Euclidean distance that is the ordinary distance between two points, the
length of the line segment xy. In Cartesian coordinates, if x = {x1, x2, . . . , x27} and
y = {y1, y2, . . . , y27} are two points in Euclidean n-space, then the distance from x
to y is given by

d(x, y) =
√

(x1 − y1)2 + . . . + (x27 − y27)2 =

=

√√√√ n∑
i=1

(xi − yi)2

In order to simplify and speed up the execution of this calculation, we can calculate
the squared distance giving the same approximation of distances without having to
execute the square root with a module written in Java, operation which could ex-
cessively slow down the output received by the user (it could take seconds and this
is a long time to wait for the user interacting with the application). At this point a
sort will order the distances in ascending or descending order so to obtain a vector
for each of the visual descriptors measuring the distance between the shot j and the
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whole set.
We prefer to leave separated the calculation of distances regarding the EHD, the
SCD and the Motion Descriptor so that the user can completely realize the similar-
ity/difference between shots and use it in the better way. But in case the user would
like to join the three measures and have a total result, it is possible to merge the
three vectors through the Lateral Ranking, a very effective method since it allows
combining the retrieval results from multiple features using different metrics, result-
ing in a unique ranked list.
Given a query shot, in order to search for similar shots in a shot repository that
matches its visual descriptors, we need to define first a ‘shot-to-shot’ similarity dis-
tance measure for each of the three descriptors discussed in section 5.3. This produces
a ranked list or vector for each considered descriptor with the best matching shots,
those with a minimum distance, in the very first positions. To build a unique list
through the lateral ranking position it is necessary for each shot to compute its total
score by summing all rank positions relative to each list.
Let represent the vector of a single descriptor for shot j as:

vi = {(sj)ri}

where j=1,2, . . . , N is the shot index and ri = 1, 2, . . . , N is the shot ranking
position in the considered vector. The sum of all rank position is:

S(sj) =
3∑

i=1

ri

so that the final vector V will contain all shots sj belonging to the repository, ranked
by ascending order of their score S(sj).
The use of the three separated vectors or of this unique vector representing the three
all at once will be a choice of the final user when querying through the style of the
shots as it will be detailed and further explained in section 6.3.
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Chapter 6

Behind the camera

“Most people go on living their everyday life: half frightened, half indifferent, they
behold the ghostly tragi-comedy that is being performed on the international stage
before the eyes and ears of the world”
(Albert Einstein)

Dealing with the procedure leading to a final automatic video editing we par-
titioned the activity into five different stages illustrating step by step the various
passages to build the final application. They are:

• identification, detecting the main features of the research problem and the main
principles of the domain knowledge;

• conceptualization, detecting and expressing the key concepts and the relation-
ship between the elements identified during the first step; the research problem
is partitioned into a set of indipendent modules;

• formalisation, defining rules to create the knowledge base and the control strat-
egy to use in order to reason on it deciding whether to use open-source knowl-
edge base already existing or to create an ad hoc knowledge base more adherent
to the research domain considered;

• implementation, chosing the representation language and the design of struc-
tures to organise the knowledge and make it available as part of the final product
for the user;

• test, evaluating the system performances.

Going through these steps we should approach to the final product of video editing.
Let us explore in more details the five stages of our process:
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Identification

Considering the research domain has been widely explored we can now assume
that the phase of identification needs to go here into the very details of the research
problem. The main features and main principles that need to be identified here are:

1. defining an effective and efficient repository containing the movies illustrated in
section 5 so that the user experiences a simplification in the way of retrieving
material to be processed;

2. defining a detailed ontology allowing data to be structured in a syntax - inde-
pendent way offering mechanisms to define relations between those data struc-
tures. This presentment provides useful instruments for the representation of
semantics of the data structured in ontologies (e.g. semantic formalism like
RDF1, RDF Schema2 and OWL3);

3. defining a process realized through a series of algorithms working on the mate-
rial contained in the repository and cooperating with the other components of
the architecture in order to realize the final product requested in our applica-
tion.

Conceptualization

The three components of the architecture mentioned before are formally the key
elements of the whole having to interact with each other and to exchange information
in order to reach a complete domain knowledge. The elements identified are mainly:

• collecting the necessary data in the repository so that they can describe the
single movie, its sub-parts (how they are described in the previous chapter)
and every single data distinguishing them. All these data are either contained
in the repository in case we talk about high level metadata or provided as
binary files preprocessed and stable to map the movies in case we take into
consideration the low level metadata;

• specifying the concepts in an ontology, that is create a data model that repre-
sents some knowledge and is used to reason about the objects in our domain
and the relations between them. Each concept existing and reasoned in the
ontology is represented as a static data in the repository;

1http://www.w3.org/RDF/
2http://www.w3.org/TR/rdf-schema/
3http:// www.w3.org/2004/OWL/
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• developing the algorithm apt to make effective all the correlation between the
data described above and those described in section 5 so that the resulting
process can take into account all kinds of data describing the movies and part
of them.

Formalisation

In the creation of the knowledge base a development methodology has been
adopted; the domain ontology will be used as a conceptual backing for the devel-
opment and the management of the data the application has to support. The basic
idea is that the presence of an ontological substratum makes more flexible and more
effective both the procedures to retrieve the searched data and to compose the final
product. Considerable effort has gone into realizing the part concerning the study of
a particular and complex domain – that of the cinematic world – in order to identify
an ontology as specific as possible and as much consistent as possible with the hy-
pothesis of standards already established in the cinematic culture.

Implementation

As far as the three key components of the tool are concerned they have been built
separately:

• the repository has been created in the SQL language and developed through
the package MySQL Tools;

• the ontology has been developed with Protégé and written in the OWL lan-
guage; part of this code is presented in Appendix B as an example to describe
each single class that has been presented;

• the algorithms have been developed in Java.

The connections between the three modules described have been implemented in
Java as well developing a socket to allow communications and passage of data be-
tween them.

Test

The final phase of this process will be that of testing whether the application
works correctely and the communication between the different modules operates as
it should. It has to be said that different checks have been sampled even during the
intermediate steps without waiting to complete the process of creation.
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6.1 The repository: flexibility and modularity of

the model

According to the initial approach, the knowledge-base storing the movies informa-
tion is separated from the internal application and it is stored as a central repository.
Domain and movies information (DMI) can be stored with low redundancy and can
be easily available to all systems accessing the server. As DMI we mean the set
of data and items constituting the informative content of the system, therefore the
information made available to the users. Such a central repository of movies infor-
mation gives the chance to store movie data and it can significantly contribute to the
definition of a more consistent environment which includes different applications in
future developments and usages of the application. Furthermore, it allows different
applications to access the same knowledge and to make adaptation in a consistent
way.
The choice has been that of structuring the repository as a series of independent
modules reporting data about the single entities. As already stated, the movies are
described by a series of high level metadata that are:

• directors;

• writers;

• release date;

• topos;

• tagline;

• plot;

• plot keywords;

• runtime;

• country;

• language;

• filming location;

• production company.
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These data are gained from an official and prestigious source that is IMDb, the
Internet Movie Database4. It is an online database of information related to movies,
television shows, actors, production crew personnel, video games and most recently,
considering the incoming trend, fictional characters featured in visual entertainment
media.
The data we decided to report in our repository are only a small portion of the
data available for each movie on IMDb. This offers data on uncredit personnel,
production and distribution companies, box office performances, technical specs and
a huge quantity of ancillary material. Nevertheless, for our purpose the quantity and
kind of data listed above are rich enough so that the user can exploit them to retrieve
the searched material.
Other key information contained in the repository concern the actors: here they are
simply listed with these data:

• name;

• date of birth;

• nationality.

The two entities, movie and actor, are linked to each other through another table
reporting the relative unambiguous id (identification term) and so stating their rela-
tionship.
As well as movies and actors, the topos are detailed and reported in the repository.
They are listed associating to each genre different terms belonging to the figure,
theme or place categories. This is a simple enumeration of the terms part of a set;
in order to establish, understand and reason on the correlation and meaning of these
terms, we need to create a different knowledge base that is an ontology (described in
section 6.2).
Other tables have been arranged in order to contain comments and tags added by
the users or additional data describing the entities in a more detailed way.
Apart from the high level metadata concerning movies and actors (DMI), the repos-
itory contains as well all the set of data concerning the synset’ set of tables5 for
WordNet plus the table containing the related terms gained through the retrieval
data algorithm described in section 5.2.1.

4http://www.imdb.com/
5A synset, or synonym set, represents a concept and contains a set of words, each of which

has a sense that names the concept (and each of which is therefore synonymous with the

other words in the synset) [Stanford documentation, http://nlp.stanford.edu/nlp/javadoc/jwnl-

docs/net/didion/jwnl/data/Synset.html]
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6.2 The ontology: ad-hoc conceptualization of the

cinematic domain

After having presented all the data we need as a simple list in the repository, the next
step to do is to encode them in a “common way in order to represent information in
a sharable, expressive, semantic and machine-processable way, providing a common
framework that allows data to be shared and reused across application, enterprise
and community boundaries” [Berners-Lee et al., 2001].
So far the annotation of the documents in the traditional web were performed through
XML, a markup language expressing the structure of the documents. To support
machines in understanding the meaning of the metadata the XML-based language
RDF6 (Resource Description Framework) is used. The metadata model of RDF is
based upon statements realized in the form of <subject-predicate-object> expressions
called triples in RDF terminology. The basic data model consists of three object
types:

• Subject: the subject denotes the resource, it may be an entire Web page or
XML element within the document source;

• Predicate: a predicate is a specific aspect, characteristic, attribute, or relation
used to describe a resource. Each predicate has a specific meaning, defines its
permitted values, the types of resources it can describe, and its relationship
with other predicates;

• Object: an object of a statement can be another resource or it can be a literal.

They can be chained in a graph as shown in Fig. 6.17.

6RDF is an official World Wide Web Consortium (W3C) Semantic Web specifications, recom-

mended on February 10, 2004 (see http://www.w3.org/TR/REC-rdf-syntax/ for more details)
7Found as a web resource at http://www.semanticfocus.com/blog/entry/title/introduction-to-

the-semantic-web-vision-and-technologies-part-3-the-resource-description-framework/
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Figure 6.1: Example of an RDF graph

RDF offers a way both to define meta data (providing users with a language
to express them) and univocally identify the XML tags used to label web resource.
However, RDF does not make any commitment to the conceptual structure of a web
resource since it is not able to describe the semantics of the documents. In the con-
text of interoperability at disposal of the user we need to find out not only a shared
machine-understandable language to express the domain model data, but also a way
to ensure a shared insight of the semantics of the domain model data itself. There-
fore, XML and RDF seem not to be sufficient to support syntactic and semantic
interoperability.
To represent the meaning of the terms, we choose to rely on the concept of ontol-
ogy. An ontology is a “formal, explicit specification of a shared conceptualization”
[[Guarino, 1998]; [Uschold and Grüninger, 1996]; [Gruber, 1995]]. Through the on-
tology the meaning of a term can be inferred by its relations with the other terms of
the domain. Furthermore, the concepts are well structured and described in a formal
and machine-processable way. They are used to provide a shared understanding of a
domain, overcoming differences in terminology, and thus supporting semantic inter-
operability [Heijst et al., 1997].
At a very high level, an ontology is made by a list of terms (denoting the concepts of
a domain) and by the relations among the concepts (e.g. class hierarchies, properties,
restrictions on values). There are many different formalisms to express ontologies in
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the Semantic Web. The main are SHOE8, DAML9, OIL10, RDFS11 and OWL12. We
provide a brief description just for RDFS and OWL since they are used as standard
languages to express knowledge in the form of ontologies in the semantic web. RDF
Schema enhances the expressive capability of RDF: it defines a simple frame sys-
tem structure by introducing standard relationships among concepts like inheritance
(range, domain) and a small set of restrictions on the concepts in a relation.
Even if RDFS has been employed in several applications, it shows limited expressive
capabilities. Nowadays, the most prominent ontology language is OWL: it has more
facilities for expressing semantics compared to XML, RDF, and RDFS. It adds a
richer vocabulary for describing relations between classes (e.g. disjointness, equiva-
lence and complementarity -union and intersection-), cardinality (e.g. “exactly one”),
equality, richer typing of properties, characteristics of properties (e.g. symmetry),
and enumerated classes.
In the following a simple extract of a subgenre of movies model expressed with OWL
is reported. More specifically, this is the portion of code representing the concept
‘Cannibal Movie’ as a sub-Class of the concept ‘Horror’, with the add of a series of
assertions about his disjointness from all its sibling classes.

<owl:Class rdf:ID="cannibal_movie">

<rdfs:subClassOf rdf:resource="#Horror"/>

<owl:disjointWith rdf:resource="#splatterstick"/>

<owl:disjointWith rdf:resource="#psychological"/>

<owl:disjointWith rdf:resource="#slasher"/>

</owl:Class>

In respect with the issue of syntactic and semantic interoperability, we can state that
the semantic web provides, on the one hand, standard languages to enable language
interoperability; on the other hand, through the ontological representation of the
concepts, it offers the means to achieve semantic interoperability.
The main classes of our ontology are four:

• actor

• director

• stilema

• topos
8http://www.cs.umd.edu/projects/plus/SHOE/
9http://www.daml.org/

10http://ontoknowledge.org/oil
11http://www.w3.org/TR/rdf-schema/
12http://www.w3.org/2004/OWL
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The first three entities have only direct subclasses while the topos class is further ar-
ticulated in subclasses as can be seen from the screenshot taken by Protégé (see Fig.
6.2). Each of the topos has the ten macrogenres established at the very beginning of
the work through the brainstorming held during the focus groups illustrated in sec-
tion 3.2; each of the macrogenre is partitioned into subclasses which are compound
by further articulation of the considered genre.
At this level we explicited the properties owned by each macrogenre: each of them

Figure 6.2: Screenshot of the ontology schema

has three properties ‘hasPlace’, ‘hasTheme’ and ‘hasFigure’ with their own individ-
uals specified and different the one from the other (the presence of individuals can be
seen in Fig. 6.2 where a number in brackets is reported near the name of the class).
In Fig. 6.3 the entire ontology is represented as a tree in order to perceive at a glance
the construction of the ontology. However a detail has to be said: in the categories
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‘Actor’ and ‘Director’ only a couple of entities have been included in order for the
reader to understand how the ontology is made. For reasons of space not all the
names were included but they are present in the final version of the knowledge base
including all the names part of the movies contained in the repository. The articu-

Figure 6.3: Ontology schema

lation of the concepts listed in the repository are now provided with a semantic so
that they can be used through a reasoned process giving them intended meaning and
a semantic correspondence.
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6.3 The algorithm: efficiency and effectiveness of

the process

Having the information on which to work, now we need to process it in the right way
in order to gain as a result the requested clips for the final product.
Once the query proposed by the user has been performed by the system, we obtain
≤ 50 shots adherent to the criteria of the query; we need at this point to find an
effective way to order these shots going from the best to the worst as far as their
similarity is concerned.
We decided to see the 50 shots obtained as 50 nodes of a graph so that each possible
operation on them can be translated in the classical operation on a data structure
as a graph. Our aim is that of constructing the shortest path from an initial vertex
to every other vertex in the graph in order to touch all the nodes (and so all the
shots) and build an ordered tree in which the nearest are the nodes the least is the
difference between their characteristics and for this purpose we will use the Dijkstra’s
algorithm [Dijkstra, 1959].
Before constructing the graph, a previous step is necessary: as explained in section
5.4, we need to apply the Euclidean distance so that every shot is characterized by a
unique number identifying its coefficient measuring one of the three visual descriptors
considered.
For our purpose we need to solve a single-source shortest path problem for a graph
with non-negative edge path costs producing a shortest path tree. For a given node in
the graph, the algorithm finds the path with the lowest cost between the considered
node and every other node. In our case it will be used for finding costs of the shortest
path starting from a single node and touching all the nodes part of the graph stopping
the algorithm once the shortest path has been determined [Cormen et al., 2001]. In
details the vertices of our graph are the 50 shots from the query and edge path costs
represent a visual descriptor’s distances between pairs of shots connected by a direct
path.
Let us describe in more details the steps we go through:

1. the node we are starting from will be called initial node;

2. all the nodes are marked as unvisited and the initial node will be set;

3. the current node is the initial one, as a first step we need to consider all its
unvisited neighbours and calculate their distance from the initial node. For
example, considering Fig. 6.413 node a has a distance of 0 and the edge con-

13The source of the image is http://www.dgp.toronto.edu/people/JamesStewart/270/9798s/Laffra/

DijkstraApplet.html

83



Figure 6.4: Dijkstra’s algorithm

necting it with another node (node b) is 4, the distance to b through a; and
the distance to node c through a and b is 6 and so on;

4. when each single node is done it can be marked as visited so that it will not be
checked ever again and its distance will be recorded as the final one;

5. the last marked node with the smallest distance is set as the next current node
and the process will start once again from step 3 up to the completion of all
the nodes inserted in the graph.

Let us define:

- S as the set of nodes (shots) part of the graph;

- in as the initial node, the source node;

- v as the vertex in the graph;

- w(v) as the weight associated to each vertex;

- SP as the final set containing vertices in their right weight order.
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Algorithm 1 Shortest Path Algorithm
1: function Shortest Path (S, v)
2: foreach vertex v in S
3: SP← ()
4: dist[v ] = ∞
5: previous[v ] = undefined
6: dist[in] = 0
7: while S is not empty do
8: in = node with the smallest distance
9: if dist[in] = ∞ then

10: break
11: end if
12: remove in from S
13: foreach neighbour v of in
14: distance = dist[in] + dist edge[in, v ]
15: if distance<dist[in] then
16: dist[in] = distance
17: previous[v ] = in
18: end if
19: end while
20: return SP [dist]

Where at the very beginning the graph S with all its nodes is initialized setting to
0 the distance of the source node in and to∞ the distance of the other nodes. The SP
array is as well initialized and it will ultimately contain vertices of final shortest-path
weight from in [2-6]. After this initialization part, the real algorithm starts with the
main cycle, while [7-19], which will stop when the S graph will be empty. The initial
node is taken as a source because it has its distance equal to 0 compared to the other
vertices’ distance which is equal to ∞ [8]; in fact if the distance is equal to ∞ that
node will not be taken into consideration [15-18]. Then the in node is eliminated
from the S graph which will be now constructed as S=v1, v2, v3, . . . , v50.
The edges’ weights are initialized [15-18] and then a cycle analyzes the edges directly
connected to v1, that is our in; v2 will be taken into consideration and the distance

variable is created and it will add the weight of the edge joining the two nodes to the
distance of the considered node. If this distance is lower than the distance of v2 (in
this case) this node will be added to the SP array and so on with all the other nodes
which will be erased from S, analyzed and added to SP.
The considered algorithm is not the only one we could have used for this purpose,
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another algorithm measures the shortest path of a graph that is the Bellman-Ford
algorithm; while Dijkstra’s one makes iterations on the distances between nodes,
Bellman-Ford’s makes iteration on the number of edges crossed to complete the path.
This is applied where edge weights are negative because it can detect only a cycle of
negative weights.
Compared to Dijkstra’s, it relaxes all the edges and so the repetitions allow minimum
distances to accurately propagate throughout the graph. There are two main reasons
because we choose the Dijkstra’s algorithm:

• first of all we have no negative distances between the shots, visual descriptors’
distances are always represented through positive float numbers;

• Dijkstra’s algorithm solves the same problem with a lower running time even
if it requires edge weights to be non-negative (in our case it is acceptable).

As a final result coming out of the application of the algorithm we have a sort of
list starting with the coordinates of the initial node and then including all the nodes
forming the graph ordered from the nearest to the furthest from the initial node
taking as a reference the values coming from the measures of the visual descriptors
here used as weights for each node.

6.4 Use case: different points of view

The ‘design’ of the application has two main tasks to accomplish depending on the
perspective used to judge it:

• from the user point of view it needs to be simple, it has to offer a linear process
of choice, retrieving and return the requested product and, above all, it has to
work so that the user does not perceive the whole complicated process going
on in the back end;

• from the architectural point of view, the process goes from the query made
by the user passing through the dialog manager to be conveyed to the right
modules that are the repository and the ontology; the retrieved material is
then processed by the algorithms and the final result is given back to the user.

In the next two subsections these two parallel processes will be explained in details
and each action will be further illustrated and motivated so that both perspectives
can be fully undestood.
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From the user point of view

At a first glance the user needs to get familiar with the interface and make a dis-
tinction between the space dedicated to the retrieval and composition of the material
for the video editing and the space used for the manipulation of the editing the tool
proposed.
First of all, he needs to recognize the four icons to use for his query, he is helped in
this by the labels appearing when the mouse is over each button.

Figure 6.5: Four buttons of selection

They represent from left to right the topos, the actors, the directors and the
stilema.
Clicking for example on the ‘Actors’ button, a table listing actors will appear and
when clicking on the names the picture of that actor will be shown; so that if the
user has some doubt about the name of a certain actor he can check if his choice is
right recognizing the actor’s face as shown in Fig. 6.6.

Figure 6.6: Actor list as shown in the application

To choose the actor the user clicks on his/her name; the same steps are to be
repeated for the choice of director, topos and stilema. Once the choices are done they
will appear as a list of names in the box at the bottom on the left hand side of the
screen; once the user thinks the list is complete he can click on the “Create” button
and the query will be processed.
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As results the user will see a set of keyframes in the top left hand side panel of the
application reported in the order the system considers most appropriate for the user’s
request. Here the user has different path to go through:

• he can simply watch the sequence and accept the final editing proposed by the
application;

• he can watch every single shot and decide if the shots are in the desired order
or they would be better associated with a different asset;

• he can watch the sequence approving it but wishing to make some small change
in the length of some of the shots and in the audio of others.

In case the chosen option is the last one, the user will use the buttons outside the
main panel of the application; respectively, the video buttons are on the left hand
side and the audio buttons are on the right hand side of the screen (see Fig. 4.6 for a
detailed description). The video part of the shots can be shortened cutting or simply
moving subparts of the whole unit; while the audio part can be shortened, moved
form a clip to the other or even completely eliminated and substituted by another
audio track.
Once completed this step, the user obtains the final result and his final editing with-
out getting to know anything of the rest of the process going on behind the actions he
performed. Doing so, the factors perceived by the user are mainly the simplicity and
linearity of the actions he carries out following a guided flow of actions suggested by
the positioning of the main buttons. The central position of the four ‘choice’ buttons
has been reasoned and chosen on purpose in order to allow the user to focus his/her
first glance on those buttons; only on a second moment the other buttons will be
seen and their functions taken into consideration by the user.
Another key point considered in the realization of the application has been the choice
to keep as a central panel for all the operations the left hand side panel so that the
user is not destabilized and confused by the continuous change of the main area where
the most important actions are perfomed.

From the architectural point of view

Now let us consider the process from a lower point of view and describe it through
every single step performed by the different modules of the system (Fig.6.7).
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Figure 6.7: Architecture of the system

The process starts with the query proposed by the user as explained in the pre-
vious paragraph: this is translated in a series of steps from the back end point of
view. A newSocket connection needs to be created in order to allow the exchange of
messages through the interface and the system’s modules. Here the onXML method
is instantiated because the request of the user for shots with a set of requirements is
addressed through an XML file with the following structure as an example:

<?xml version="1.0" encoding="utf-8"?>

<input>

<actor>Al Pacino</actor>
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<actor>null</actor>

<director>Tarantino</director>

<topos type=‘adventure’>

<figure>null</figure>

<theme>fighting</theme>

<place>desert</place>

</topos>

<stilema>EHD</stilema>

</input>

This request is processed by the Java API for XML Processing and more specif-
ically the Document Object Model (DOM). This package provides the interface to
translate the XML file as a tree with the <input> tag as a root as illustrated in Fig.
6.8:
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Figure 6.8: Hierarchical structure

The whole structure is explored through the getChild method verifying how
many children belong to the root and successive nodes of the tree. Once the content
of the XML tree has been read, this information is enough to formulate the query.
We need to establish a connection with our DBMS using a JDBC application con-
necting to our data source using the DriverManager class. When the connection
has been established, we can formulate the dynamic query as a standard “Select *

From ...Where ..." where the * means in our case ‘all the shots’, From either the
given tables contained in our repository or the binary files containing the requested
information Where there is equality of types.
Why did I mention two kinds of sources for retrieving the information?
The information contained in the repository has been detailed in section 6.1 but this
is not the only source in fact low level information are contained in binary files. In
details, we have a binary file called AllShots structured as follows:
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Initial frame Final frame Movie ID
. . . . . . . . .

58310 58327 86
58328 58420 86
58421 58477 86
58478 58522 86
00001 00122 87
00123 00327 87
00328 00403 87
00404 00472 87
00473 00634 87
00635 00722 87
00723 00801 87
00802 00865 87

. . . . . . . . .

Table 6.1: Structure of the AllShots binary file

containing the first and the last frame of each shot contained in all the movies.

Other binary files containing data in our system are:

• colorCoordinates, containing the distances between couples of shots as far as
the SCD (Scalable Color Descriptor) is concerned;

• edgeCoordinates, listing the coordinates describing the EHD (Edge Histogram
Descriptor);

• motionCoordinates, containing the distances describing the MD (Motion De-
scriptor).

More details about the visual descriptors have been analyzed in section 5.3.
In order to get back the wished resultSet, a while cycle has been implemented to
retrieve a number of shots lower or equals to 50 [0 ≤ numberofshots ≥ 50], limits
we arbitrarily established not to have a huge quantity of shots.
At this point the Shortest Path Algorithm can be applied as explained in section 6.3
which will return a list with the 50 shots ordered in a decreasing hierarchy going from
the nearest shots (basing on the coordinate measures) to the more distant. From this
list the results from position 0 to position 9 will be the most similar and consistent
shots and so the 10 shots returned to the user and represented on the interface as
keyframes representing them.
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This is the main path followed by the process in the back end of the system; the user
will not perceive any detail of it except for the first, the proposal of the query, and
the last step, the result coming out as the draft of the requested editing.
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Part III

The completed movie:

“on-stage”
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Chapter 7

Evaluation and Conclusion

“Learn from yesterday,
live for today,
hope for tomorrow”
(Albert Einstein)

This final chapter will introduce first an initial evaluation of our tool and its
approach to video editing. Then a second part of the chapter is dedicated to critically
revise the main research questions proposed in Chapter 1, together with an overall
conclusion of the dissertation. A third section will illustrate the limitations of the
approach we proposed for the automatic video editing and, at the same time, will
analyze potential limitations of the complete tool. Finally an overview of the further
research opportunities is proposed giving interesting input for future developments
of the work.

7.1 Evaluation

We claimed several times throughout the dissertation that the easiness of use and the
automatic process of video editing allow the user to obtain a deeper concentration
on the process leading to the final product and consequently a higher quality of the
results.
Therefore, this evaluation is aimed at verifying if the management of the editing
process as we conceived and discussed has improved by using our application in
terms of qualitative and quantitative effective benefits.
Taking advantages from previous experiences in the field of evaluation, we partitioned
this kind of analysis into different steps in order to pursue the completeness and
effectiveness of the process.
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7.1.1 Steps of the evaluation

Understand the User

In mashup systems particular importance is given to the kind of data the appli-
cation manages and a real benefit in this case is the knowledge of the user and his
needs in the use of the application. It is important at the very beginning to analyze
both the real users of the system and the interaction context in which the system
will be placed. In this phase we used focus groups as detailed in section 3.2, but in-
terviews, direct observation and questionnaires can be used as well to gain useful data.

Interactive Design

When the design and the back end development is completed, controlled exper-
iments can be carried out with real users of the application. As we said previously,
the automatic editing and the actions performed by the users to reach the final result
are the key processes to be analyzed. This needs to be an iterative process because
it is very difficult to foresee how the users will behave in peculiar situations and only
with tests monitoring their real activities we can have some useful indications.

There are several approaches and methodologies to evaluate applications in the
final phase; for the purpose of our evaluation, we relied on the solution proposed by
Del Missier and Ricci for the adaptive system evaluation. He suggested that the eval-
uation should reproduce the real decision environment, i.e. the real system should
be tested without any changes in databases, interface, algorithms and parameters
[Del Missier and Ricci, 2003].
The evaluation methodology we adopted is aimed at verifying if the user perceives
qualitative and quantitative improvements as a consequence of the approach chosen
to realize the final editing. For this purpose we decided to test our application in
a real context, with real users having a real task to complete and then to analyze
the results primarily under a qualitative point of view. As defined by Denzin and
Lincoln, a qualitative research can be defined as “a multi-method in focus, involving
an interpretive, naturalistic approach to its subject matter. This means that quali-
tative researchers study things in their natural settings, attempting to make sense of
or interpret phenomena in terms of the meanings people bring to them. Qualitative
research involves the studied use and collection of a variety of empirical materials case
study, personal experience, introspective, life story interview, observational, histor-
ical, interactional, and visual texts that describe routine and problematic moments
and meaning in individuals’ lives” [Denzin and Lincoln, 1994]
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Before going on with tests involving users we decided to go through another kind of
evaluation that is the ‘cognitive walkthrough’. This is a usability inspection method
used to identify usability issues in software or web sites, focusing on how easy it is for
new users to accomplish tasks with the system. The method is rooted in the notion
that users typically prefer to learn a system by using it to accomplish tasks, rather
than studying a manual for example. The method is well-established for its ability
to generate results quickly and with low costs [Gabrielli et al., 2005].
We went through the analisys with specific questions to answer:

• is the user able to plan correctly his actions?

• are the actions performed correctly shown to the user himself?

• is the action the user decided to perform easy to complete?

• after having completed the action will the user have an adequate feedback so
that he can be aware of what he did?

At the end of the evaluation we reached the following results:

• since the interface design is minimal, the user is not overwhelmed with a huge
quantity of buttons and functionalities to know. He can therefore easily plan a
path to go through in order to achieve his aims;

• after each single action the user can clearly see the result of it;

• in order to complete an action, e.g. the choice of an actor, the user needs
to perform a maximum of three steps to complete it, that is clicking on the
‘Actor button’, glancing through the list of names and, finally, double clicking
to choose a name;

• for each action the user performs he receives an immediate and evident feedback
through the change in some details of the interface.

Subsequently we conducted an analysis selecting two groups of 7 people each, 25 to
40 years old chosen between students and researchers. The focus here goes on an
availability sampling strategy to find the subjects for the test; even if the random
sampling is the best way of having a representative sample, because each unit in
the population has an equal probability of being selected. In fact, using random
sampling protects against bias being introduced in the sampling process, and hence,
it helps in obtaining a representative sample, but it requires a great use of time and
money. So we opted for the availability sampling which is sample of convenience
based on subjects available to the researcher often when the population source is not
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completely defined [Singleton and Straits, 1999].
We asked them to use our application without any hint or any instruction about the
various functionalities; at the very beginning they had 15 minutes to familiarize with
all the functionalities and buttons of the application and successively they were asked
to complete tasks as for example in the user scenario described in section 6.4.
The test drivers use the method of the participant observation which helps researchers
to learn the perspectives held by study populations. There are multiple perspectives
within any given community so we are interested both in knowing what those diverse
perspectives are and in understanding the interplay among them.
The results coming from this kind of analysis are:

• the accomplishment of the given tasks was fulfilled for all the users of the test;

• even being non professional users, the participants found quite easy to identify
the different searched functionalities and to carry out the task;

• the retrieval of the variables (actor, director, topos and stilema) was an intuitive
activity to complete;

• the users were quite satisfied for the result obtained through the automatic
video editing;

• the users were not satisfied at all with the quantity of time needed for the result
to be returned.

Notice that we tested a small number of people, thus in order to extend the results
with a reasonable degree of significance we are planning a larger evaluation with a
greater number of real users.

7.2 Reconsidering the Research Questions

In the first chapter of this thesis we formulated four research questions giving a first
answer to them. Let us now reconsider them in light of the completion of the work.

Research Question 1:
How can the de-structuring of a media product be itself the focus of a constructive
process?
We extensively studied the changing and evolving culture transforming both the pub-
lic and the movie as a final product transmitted through different means of technology.
The main changes analyzed have been:
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• the public changed considerably from being a passive audience to have an active
role in commenting, changing the product or even creating the product itself;

• the movie is no more considered a static product realized and then to be used
only as it is, but it becomes a digital product to be seen, analyzed, broken down
and built once again with a different shape and a different meaning;

• the new concepts of architecture of participation and openness provide a new
solution to unchain the audience and the developers from their bounded roles
and now they can mix being at the same time users and creators.

As it has been widely illustrated in the introduction of Part II, this change in per-
spective deeply modified the actual situation of technologies easing the newcomers
to approach them and work with them.

Research Question 2:
How can an inexpert user be eased in the step of creation in order to organize infor-
mation and data?
At the very beginning of this work a first long phase has been that of involving users
in the process of designing application from the ‘interface’ point of view as well as
from the ‘service concept’ perspective. In particular non expert users have been in-
volved in focus groups (as illustrated in section 3.2) because they represented the
explicit addressees of this work.
Every single decision has been taken working on a user centered paradigm and for this
purpose the application has been deeply simplified without loosing, for this reason,
the effectiveness and the efficacy planned at the beginning. Considering the interface
is the gateway to the application, we focused on easing it so that all the functional-
ities have been presented through a minimal design in order not to overwhelm the
user with a huge amount of information and allow him to concentrate on his task
and on his creativity.

Research Question 3:
What does the unification of heterogeneous data mean? And how can these data be
managed? Which are the information sources (knowledge bases and data) and the
algorithms necessary to implement a mashup tool?
We described the conceptualization and implementation of a new application provid-
ing automatic video editing. The application merges together different kinds of data
going from those contained in the repository to the knowledge base in the ontology
to the visual descriptors’ features contained in binary files. These data have different
origins, different coding and different use in the application but all of them combines
to bring as a final result a coherent editing.
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It has been decided to join together the different components and allow them to
communicate using the java code so that through the various modules described each
part and each kind of data can take part in the process.
This kind of process has been deeply analyzed and described proposing some similar
works in section 2.1 in fact in the environment of mashup technologies the unification
of data coming from different source and joining together in a unique application is
becoming an accepted standard. The selection and integration of a vast amount of
different resources in a system can be a strong benefit for users providing a major
acquisition of knowledge.

Research Question 4:
Which algorithm can implement an editing giving a thread and which can be appre-
ciated by the user? Will the resulting product be a good result for the user? Will the
tool reach the minimum requirements to be considered a tool of wide use in case of
introduction on the Web?
Once identified the users of the application, we conceptualized and implemented it
through the various components proposed providing the knowledge and the algo-
rithms necessary to the process.
To achieve the requested results we developed the Shortest Path Algorithm which
executes all the steps to pass from a node (shot) to the other and comparing their
distance (visual descriptors’ measures) creates another graph with the nodes ordered
in a decreasing list of distances.
The process then proceeds calculating the weight of the different visual descriptors
(SC, EHD and MD) in order to accomplish the request of the user and selecting the
different shots basing on one of the three measures. The difficulty of this measure in-
creases proportionally with the increase of the number of visual descriptors involved
in the process.

7.3 Limitations of the Approach

7.3.1 Management of the repository client-side

When the user approaches the application, the first actions to be performed consist
in the selection of the four variables allowing then the retrieval of the source material
to be processed.
As far as this part is concerned, the user does not have any role because up to this
phase of development the user cannot upload any professional movie in the reposi-
tory. The quantity of movies already into the repository is quite high but when the
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application will be fully working, it will be necessary to improve the quantity of the
repository both in quantity and quality.
This can be a strong limitations because of the increasing number of expert of cin-
ema approaching to the new technologies and exploiting them as neverending tools
to increase their knowledge and their practise in the field.
A possible solution to this limitation could be that of allowing users of the applica-
tion to add new professional videos to the repository on condition that the added
material passes the judgement of the developers so that the quality of the contents
can be maintained high as in the very beginning even during a more mature phase
of the application.

7.3.2 Time consuming

When the process of entering the information necessary for the video editing finished,
the user should gather the final product, that is the suggested video editing in a rea-
sonable short time in order to efficiently obtain a first draft and, in case the obtained
result is not satisfactory, formulating a new query.
However, the execution and management of the entire editing process is quite time
consuming and requires a lot of computational server-side effort. As explained, the
whole process implies a first phase of retrieval of the material requested by the user;
once this has been identified, a second phase starts during which the retrieved ma-
terial is further processed to obtain similarity measures between shots and proposes
finally to the user those shots with the higher level of similarity.
When the whole process is performed in real time, the second phase takes more time
than expected and probably the impact of this time consuming activity will nega-
tively affect the performance of the system.
A possible solution to this problem could be that of reducing the number of shots
selected from the retrieval phase, saving in this way time in processing and comparing
their different visual descriptors’ measures. In doing so we save mainly time in the
processing phase without loosing in this way the attention and interest of the user;
but, at the same time, we do not suffer any negative consequence on the quantity
of data gained from the process because the user would not use anyway the whole
amount of shots included in the processing phase. As described in the previous sec-
tions, the main aim of the user is that of editing a short video and so we can assume
that about 25/30 shots would be quite sufficient to fulfill the initial task.
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7.4 Further Research Opportunities

The methodology and the application proposed in this work has not reached a ma-
ture state of development, especially as far as the processing phase and the actions
that can be perfomed client-side go. In the following section we discuss some further
research opportunities promising interesting results and extensions for the research
on the video editing applications.

7.4.1 Personalization of the mashup tool

The value of web personalization has been increasingly recognized in the area of
electronic commerce [Cooperstein et al., 1999]. Web personalization allows prod-
uct offerings, sales promotions, product news, ad banners, etc. to be targeted to
each individual user, taking the user’s navigation data, purchase history and other
previous interactions with the electronic merchant into account. From a more gen-
eral perspective, personalization allows the relationship with customers on the Inter-
net to migrate from anonymous mass marketing and sales to ‘one-to-one’ marketing
[Peppers and Rogers, 1997]. User modeling can play an important role in this enviro-
ment [Fink et al., 1996]. The issue of the “user model” in web applications deserves a
remark in this work. To this purpose, Semantic Web services can enrich this process
of intersection between the application and the users, since they give:

• the possibility of decentralization, communication, integration and interoper-
ability of adaptive applications in order to make the exchange of user knowledge
possible [Heckmann, 2005];

• the chance to define suitable techniques of personalization supporting user-
centered and preference-based service discovery and selection [Wagner et al., 2002].

In our work, the personalization of the application consists in:

• adding a user model and so a whole module processing the data the user sets
in when he registers with the application;

• enrich the interface with an appropriate section where the user can register, log
in and save his own video editings in order to collect all of them server-side and
not on his local machine;

• give the user the chance to retrieve his uncompleted works and accomplish the
whole process of editing and process the video without being obliged to start
once again to compose the same product because of a session abruptly stopped.
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Doing so the user can query directly his own user space and according with the
information gathered by it he can decide either to go on with already started works
or beginning a new kind of job and save it onto his personal section of the application.
The update of the user model can be performed analyzing the actions the user may do
during the working session in the application, like visualizing a specific topos always
connected with a figure and a place or choosing always determined names for actors
excluding always others.

7.4.2 Creation of a community of users

As a direct consequence of the scenario illustrated in the previous section, a natural
development of the application with the addition of the user model could be that of
considering the possibility to enlarge the development of the user model using it to
create a sort of community of users.
Doing so each user would have his own user model and space to save his works in the
application but, at the same time, there could be a network of users in communica-
tion between them and exchanging not only the knowledge base but even the finished
editing.
Probably nowadays the term ‘community’ is a little bit overused but it gives clearly
the idea of a group of people having in common first the passion for cinema and
movies and then the intellectual curiosity to experiment with new technologies.
This could be one of the few video mashup applications having as data professional
movies and allowing people to see, reuse and process or generically share data up-
loaded by other users with common preferences.
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Part IV

Appendix
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Appendix A

Repository: the movies

List of the full motion pictures inserted in the repository

1. The Great Dictator (1940)

2. She Wore a Yellow Ribbon (1949)

3. The Big Heat (1953)

4. Moby Dick (1956)

5. Notti bianche, Le (1957)

6. Ivanovo detstvo (1962)

7. Andrey Rublyov (1966)

8. 2001: A Space Odyssey (1968)

9. C’era una volta il West (1968)

10. The AristoCats (1970)

11. Collera del vento, La (1970)

12. Corsaro nero, Il (1971)

13. Reazione a catena (1971)

14. E poi lo chiamarono il magnifico (1972)

15. The Godfather (1972)

16. Solyaris (1972)

17. Anche gli angeli mangiano fagioli (1973)

18. Fang Shiyu yu Hong Xiguan (1974)

19. Mio nome Nessuno, Il (1973)
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20. Young Frankenstein (1974)

21. One Flew Over the Cuckoo’s Nest (1975)

22. Rollerball (1975)

23. Due superpiedi quasi piatti, I (1976)

24. The Song Remains the Same (1976)

25. Star Wars (1977)

26. Pari e dispari (1978)

27. Apocalypse Now (1979)

28. Stalker (1979)

29. The Blues Brothers (1980)

30. Star Wars Episode V - The Empire Strikes Back (1980)

31. Kagemusha (1980)

32. Banana Joe (1982)

33. Poliziotto superpi (1980)

34. Raiders of the Lost Ark (1981)

35. Cane e gatto (1982)

36. Chi trova un amico, trova un tesoro (1981)

37. Nati con la camicia (1983)

38. Star Wars Episode VI - Return of the Jedi (1983)

39. The Right Stuff (1983)

40. Scarface (1983)

41. Indiana Jones and the Temple of Doom (1984)

42. Non c’ due senza quattro (1984)

43. The Terminator (1984)

44. Miami Supercops (1985)
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45. Full Metal Jacket (1987)

46. Indiana Jones and the Last Crusade (1989)

47. Leningrad Cowboys Go America (1989)

48. Tulitikkutehtaan tytt (1990)

49. The Godfather Part III (1990)

50. I Hired a Contract Killer (1990)

51. The Commitments (1991)

52. Johnny Stecchino (1991)

53. Terminator 2: Judgment Day (1991)

54. Reservoir Dogs (1992)

55. Vie de bohme, La (1992)

56. Fresa y chocolate (1994)

57. The Nightmare Before Christmas (1993)

58. Yin shi nan nu (1994)

59. The Usual Suspects (1995)

60. Sostiene Pereira (1996)

61. Microcosmos Le peuple de l’herbe (1996)

62. Shine (1996)

63. Twister (1996)

64. Donnie Brasco (1997)

65. L.A. Without a Map (1998)

66. Misrables, Les (1998)

67. Toy Story 2 (1999)

68. Chicken Run (2000)

69. Men in Black II (2002)

111



70. Star Wars: Episode I - The Phantom Menace (1999)

71. Star Wars: Episode II - Attack of the Clones (2002)

72. Star Wars: Episode III - Revenge of the Sith (2005)

73. Ovosodo (1997)

74. Man on the Moon (1999)

75. Shrek (2001)

76. The Matrix (1999)

77. Tre uomini e una gamba (1997)

78. Spider-Man (2002)

79. Sweet and Lowdown (1999)

80. Shaft (2000)

81. Jurassic Park III (2001)

82. The Lord of the Rings: The Return of the King (2003)

83. Gladiator (2000)

84. The Perfect Storm (2000)

85. Moonlight Mile (2002)

86. Terminator 3: Rise of the Machines (2003)

87. Traffic (2000)

88. Phone Booth (2002)

89. Todo sobre mi madre (1999)

90. The Patriot (2000)

91. O Brother, Where Art Thou? (2000)

92. Moulin Rouge! (2001)

93. Incantesimo napoletano (2002)

94. Pearl Harbor (2001)
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95. Gangs of New York (2002)

96. Sen to Chihiro no kamikakushi (2001)

97. Donnie Darko (2001)

98. Lady and the Tramp II: Scamp’s Adventure (2001)

99. Experiment, Das (2001)

100. The Quiet American (2002)

101. Lantana (2001)

102. Monsoon Wedding (2001)

103. Finding Nemo (2003)

104. Spy Game (2001)

105. Ice Age (2002)

106. A Beautiful Mind (2001)

107. The Hunted (2003)

108. The Hours (2002)

109. Lilo & Stitch (2002)

110. Insomnia (2002/I)

111. Spider (2002)

112. The Jungle Book 2 (2003)

113. Bear’s Kiss (2002)

114. Triplettes de Belleville, Les (2003)

115. All or Nothing (2002/I)

116. Bend It Like Beckham (2002)

117. Hable con ella (2002)

118. Analyze That (2002)

119. Confessions of a Dangerous Mind (2002)
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120. The Ring (2002)

121. Shrek 2 (2004)

122. Momo alla conquista del tempo (2001)

123. Chicago (2002)

124. Good Bye Lenin! (2003)

125. Harry Potter and the Prisoner of Azkaban (2004)

126. Mona Lisa Smile (2003)

127. Aida degli alberi (2001)

128. Master and Commander: The Far Side of the World (2003)

129. Ilaria Alpi - Il pi crudele dei giorni (2002)

130. Bruce Almighty (2003)

131. The Incredibles (2004)

132. The Lion King 11/2 (2004)

133. Big Fish (2003)

134. The Day After Tomorrow (2004)

135. Gin gwai (2002)

136. Matchstick Men (2003)

137. Pirates of the Caribbean: The Curse of the Black Pearl (2003)

138. Cantando dietro i paraventi (2003)

139. Brother Bear (2003)

140. Monsieur Ibrahim et les fleurs du Coran (2003)

141. Seabiscuit (2003)

142. Troy (2004)

143. The Ladykillers (2004)

144. Invasions barbares, Les (2003)
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145. Van Helsing (2004)

146. Hostage (2005/I)

147. Madagascar (2005)

148. Garfield (2004)

149. A Home at the End of the World (2004)

150. Constantine (2005)

151. The Terminal (2004)

152. Untergang, Der (2004)

153. Led Zeppelin DVD (2003) (V)

154. Modigliani (2004)

155. National Treasure (2004)

156. Ong-bak (2003)

157. AVP: Alien vs. Predator (2004)

158. The Bourne Supremacy (2004)

159. Flight of the Phoenix (2004)

160. Kill Bill: Vol. 2 (2004)

161. Touching the Void (2003)

162. The Merchant of Venice (2004)

163. The Da Vinci Code (2006)

164. Brokeback Mountain (2005)

165. Super Size Me (2004)

166. Back to Gaya (2004)

167. Memoirs of a Geisha (2005)

168. Conseguenze dell’amore, Le (2004)

169. War of the Worlds (2005)
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170. Munich (2005)

171. Tu la conosci Claudia? (2004)

172. Flags of Our Fathers (2006)

173. Lavorare con lentezza (2004)

174. Bin-jip (2004)

175. Chat gim (2005)

176. Good Night, and Good Luck. (2005)

177. Kung Fu Panda (2008)

178. Laberinto del fauno, El (2006)

179. Into the Wild (2007)

180. 7 e l’8, Il (2007)
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Appendix B

Cinematic Domain Model Ontology: OWL
Code and Graph

B.1 Cinematic Domain Model Ontology: Owl code

<?xml version="1.0"?>

<!DOCTYPE rdf:RDF [

<!ENTITY owl "http://www.w3.org/2002/07/owl#" >

<!ENTITY swrl "http://www.w3.org/2003/11/swrl#" >

<!ENTITY swrlb "http://www.w3.org/2003/11/swrlb#" >

<!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" >

<!ENTITY rdfs "http://www.w3.org/2000/01/rdf-schema#" >

<!ENTITY rdf "http://www.w3.org/1999/02/22-rdf-syntax-ns#" >

<!ENTITY protege "http://protege.stanford.edu/plugins/owl/protege#" >

<!ENTITY xsp "http://www.owl-ontologies.com/2005/08/07/xsp.owl#" >

]>

<rdf:RDF xmlns="http://www.owl-ontologies.com/Ontology1256135028.owl#"

xml:base="http://www.owl-ontologies.com/Ontology1256135028.owl"

xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"

xmlns:swrl="http://www.w3.org/2003/11/swrl#"

xmlns:protege="http://protege.stanford.edu/plugins/owl/protege#"

xmlns:xsp="http://www.owl-ontologies.com/2005/08/07/xsp.owl#"

xmlns:owl="http://www.w3.org/2002/07/owl#"

xmlns:xsd="http://www.w3.org/2001/XMLSchema#"

xmlns:swrlb="http://www.w3.org/2003/11/swrlb#"

xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#">

<owl:Ontology rdf:about=""/>

<owl:Class rdf:ID="Action">
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<rdfs:subClassOf rdf:resource="#Topos"/>

<owl:disjointWith rdf:resource="#Noir"/>

<owl:disjointWith rdf:resource="#Adventure"/>

<owl:disjointWith rdf:resource="#Fantasy"/>

<owl:disjointWith rdf:resource="#Thriller"/>

<owl:disjointWith rdf:resource="#Western"/>

<owl:disjointWith rdf:resource="#Drama"/>

<owl:disjointWith rdf:resource="#Comedy"/>

<owl:disjointWith rdf:resource="#Horror"/>

<owl:disjointWith rdf:resource="#Science_Fiction"/>

</owl:Class>

<owl:Class rdf:ID="action_drama">

<rdfs:subClassOf rdf:resource="#Action"/>

<owl:disjointWith rdf:resource="#heroic_bloodshed"/>

<owl:disjointWith rdf:resource="#buddy_cop"/>

<owl:disjointWith rdf:resource="#spy"/>

<owl:disjointWith rdf:resource="#sci-fi"/>

</owl:Class>

<owl:Class rdf:ID="Action_thriller">

<rdfs:subClassOf rdf:resource="#Thriller"/>

<owl:disjointWith rdf:resource="#Spy_thriller"/>

<owl:disjointWith rdf:resource="#Psychological_thriller"/>

<owl:disjointWith rdf:resource="#Erotic_thriller"/>

<owl:disjointWith rdf:resource="#Crime_thriller"/>

</owl:Class>

<owl:Class rdf:ID="Actor">

<rdfs:subClassOf rdf:resource="#Cinematic_world"/>

</owl:Class>

<owl:Class rdf:ID="Adventure">

<rdfs:subClassOf rdf:resource="#Topos"/>

<owl:disjointWith rdf:resource="#Noir"/>

<owl:disjointWith rdf:resource="#Action"/>

<owl:disjointWith rdf:resource="#Drama"/>

<owl:disjointWith rdf:resource="#Horror"/>

<owl:disjointWith rdf:resource="#Thriller"/>

<owl:disjointWith rdf:resource="#Comedy"/>

<owl:disjointWith rdf:resource="#Fantasy"/>

<owl:disjointWith rdf:resource="#Science_Fiction"/>

<owl:disjointWith rdf:resource="#Western"/>

118



</owl:Class>

<owl:Class rdf:ID="adventure">

<rdfs:subClassOf rdf:resource="#Drama"/>

<owl:disjointWith rdf:resource="#medical"/>

<owl:disjointWith rdf:resource="#romantique"/>

<owl:disjointWith rdf:resource="#international"/>

<owl:disjointWith rdf:resource="#police"/>

<owl:disjointWith rdf:resource="#legal"/>

</owl:Class>

<Adventure rdf:ID="agente_segreto"/>

<Action rdf:ID="agente_segreto_azione"/>

<owl:Class rdf:ID="Al_Pacino">

<rdfs:subClassOf rdf:resource="#Actor"/>

</owl:Class>

<Western rdf:ID="ballerina"/>

<Western rdf:ID="bandito"/>

<Western rdf:ID="becchino"/>

<owl:Class rdf:ID="biopunk">

<rdfs:subClassOf rdf:resource="#Science_Fiction"/>

<owl:disjointWith rdf:resource="#military"/>

<owl:disjointWith rdf:resource="#cyberpunk"/>

<owl:disjointWith rdf:resource="#spy-fi"/>

<owl:disjointWith rdf:resource="#steampunk"/>

</owl:Class>

<owl:Class rdf:ID="buddy_cop">

<rdfs:subClassOf rdf:resource="#Action"/>

<owl:disjointWith rdf:resource="#action_drama"/>

<owl:disjointWith rdf:resource="#heroic_bloodshed"/>

<owl:disjointWith rdf:resource="#spy"/>

<owl:disjointWith rdf:resource="#sci-fi"/>

</owl:Class>

<Western rdf:ID="cacciatore_di_taglie"/>

<owl:Class rdf:ID="cannibal_movie">

<rdfs:subClassOf rdf:resource="#Horror"/>

<owl:disjointWith rdf:resource="#slasher"/>

<owl:disjointWith rdf:resource="#psychological"/>

<owl:disjointWith rdf:resource="#splatterstick"/>

</owl:Class>

<owl:Class rdf:ID="cappa_e_spada">
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<rdfs:subClassOf rdf:resource="#Adventure"/>

<owl:disjointWith rdf:resource="#romance"/>

</owl:Class>

<Western rdf:ID="cavallo"/>

<owl:Class rdf:ID="Chorizo_Western">

<rdfs:subClassOf rdf:resource="#Western"/>

<owl:disjointWith rdf:resource="#Noodle_Western"/>

<owl:disjointWith rdf:resource="#Spaghetti_Western"/>

<owl:disjointWith rdf:resource="#Classical"/>

</owl:Class>

<owl:Class rdf:ID="Cinematic_world"/>

<owl:Class rdf:ID="Classical">

<rdfs:subClassOf rdf:resource="#Western"/>

<owl:disjointWith rdf:resource="#Chorizo_Western"/>

<owl:disjointWith rdf:resource="#Noodle_Western"/>

<owl:disjointWith rdf:resource="#Spaghetti_Western"/>

</owl:Class>

<Adventure rdf:ID="combattimento"/>

<owl:Class rdf:ID="Comedy">

<rdfs:subClassOf rdf:resource="#Topos"/>

<owl:disjointWith rdf:resource="#Thriller"/>

<owl:disjointWith rdf:resource="#Fantasy"/>

<owl:disjointWith rdf:resource="#Horror"/>

<owl:disjointWith rdf:resource="#Noir"/>

<owl:disjointWith rdf:resource="#Science_Fiction"/>

<owl:disjointWith rdf:resource="#Drama"/>

<owl:disjointWith rdf:resource="#Adventure"/>

<owl:disjointWith rdf:resource="#Action"/>

<owl:disjointWith rdf:resource="#Western"/>

</owl:Class>

<owl:Class rdf:ID="commedia_dell_arte">

<rdfs:subClassOf rdf:resource="#Comedy"/>

<owl:disjointWith rdf:resource="#sentimental"/>

<owl:disjointWith rdf:resource="#grotesque"/>

<owl:disjointWith rdf:resource="#funny"/>

</owl:Class>

<owl:Class rdf:ID="Crime_thriller">

<rdfs:subClassOf rdf:resource="#Thriller"/>

<owl:disjointWith rdf:resource="#Spy_thriller"/>
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<owl:disjointWith rdf:resource="#Psychological_thriller"/>

<owl:disjointWith rdf:resource="#Erotic_thriller"/>

<owl:disjointWith rdf:resource="#Action_thriller"/>

</owl:Class>

<Adventure rdf:ID="criminale"/>

<owl:Class rdf:ID="cyberpunk">

<rdfs:subClassOf rdf:resource="#Science_Fiction"/>

<owl:disjointWith rdf:resource="#biopunk"/>

<owl:disjointWith rdf:resource="#military"/>

<owl:disjointWith rdf:resource="#spy-fi"/>

<owl:disjointWith rdf:resource="#steampunk"/>

</owl:Class>

<Adventure rdf:ID="deserto"/>

<owl:Class rdf:ID="Director">

<rdfs:subClassOf rdf:resource="#Cinematic_world"/>

</owl:Class>

<owl:Class rdf:ID="Drama">

<rdfs:subClassOf rdf:resource="#Topos"/>

<owl:disjointWith rdf:resource="#Action"/>

<owl:disjointWith rdf:resource="#Western"/>

<owl:disjointWith rdf:resource="#Adventure"/>

<owl:disjointWith rdf:resource="#Science_Fiction"/>

<owl:disjointWith rdf:resource="#Noir"/>

<owl:disjointWith rdf:resource="#Horror"/>

<owl:disjointWith rdf:resource="#Thriller"/>

<owl:disjointWith rdf:resource="#Fantasy"/>

<owl:disjointWith rdf:resource="#Comedy"/>

</owl:Class>

<owl:Class rdf:ID="EHD">

<rdfs:subClassOf rdf:resource="#Stilema"/>

</owl:Class>

<owl:Class rdf:ID="Erotic_thriller">

<rdfs:subClassOf rdf:resource="#Thriller"/>

<owl:disjointWith rdf:resource="#Spy_thriller"/>

<owl:disjointWith rdf:resource="#Psychological_thriller"/>

<owl:disjointWith rdf:resource="#Crime_thriller"/>

<owl:disjointWith rdf:resource="#Action_thriller"/>

</owl:Class>

<Adventure rdf:ID="esploratore"/>
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<Action rdf:ID="esploratore_azione"/>

<Action rdf:ID="fanciulla"/>

<Adventure rdf:ID="fanciulla_da_salvare"/>

<owl:Class rdf:ID="Fantasy">

<rdfs:subClassOf rdf:resource="#Topos"/>

<owl:disjointWith rdf:resource="#Western"/>

<owl:disjointWith rdf:resource="#Action"/>

<owl:disjointWith rdf:resource="#Thriller"/>

<owl:disjointWith rdf:resource="#Drama"/>

<owl:disjointWith rdf:resource="#Horror"/>

<owl:disjointWith rdf:resource="#Noir"/>

<owl:disjointWith rdf:resource="#Science_Fiction"/>

<owl:disjointWith rdf:resource="#Comedy"/>

<owl:disjointWith rdf:resource="#Adventure"/>

</owl:Class>

<Adventure rdf:ID="fuga"/>

<owl:Class rdf:ID="funny">

<rdfs:subClassOf rdf:resource="#Comedy"/>

<owl:disjointWith rdf:resource="#commedia_dell_arte"/>

<owl:disjointWith rdf:resource="#sentimental"/>

<owl:disjointWith rdf:resource="#grotesque"/>

</owl:Class>

<owl:Class rdf:ID="George_Clooney">

<rdfs:subClassOf rdf:resource="#Actor"/>

</owl:Class>

<Western rdf:ID="giudice"/>

<Adventure rdf:ID="giungla"/>

<owl:Class rdf:ID="gothic">

<rdfs:subClassOf rdf:resource="#Fantasy"/>

<owl:disjointWith rdf:resource="#science"/>

<owl:disjointWith rdf:resource="#metaphysical"/>

<owl:disjointWith rdf:resource="#saga"/>

<owl:disjointWith rdf:resource="#romantic"/>

<owl:disjointWith rdf:resource="#speculative"/>

</owl:Class>

<owl:Class rdf:ID="grotesque">

<rdfs:subClassOf rdf:resource="#Comedy"/>

<owl:disjointWith rdf:resource="#commedia_dell_arte"/>

<owl:disjointWith rdf:resource="#sentimental"/>
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<owl:disjointWith rdf:resource="#funny"/>

</owl:Class>

<owl:Class rdf:ID="hard_boiled">

<rdfs:subClassOf rdf:resource="#Noir"/>

<owl:disjointWith rdf:resource="#pulp"/>

</owl:Class>

<owl:ObjectProperty rdf:ID="hasFigure">

<rdfs:domain>

<owl:Class>

<owl:unionOf rdf:parseType="Collection">

<owl:Class rdf:about="#Action"/>

<owl:Class rdf:about="#Adventure"/>

<owl:Class rdf:about="#Comedy"/>

<owl:Class rdf:about="#Drama"/>

<owl:Class rdf:about="#Fantasy"/>

<owl:Class rdf:about="#Horror"/>

<owl:Class rdf:about="#Noir"/>

<owl:Class rdf:about="#Science_Fiction"/>

<owl:Class rdf:about="#Thriller"/>

<owl:Class rdf:about="#Western"/>

</owl:unionOf>

</owl:Class>

</rdfs:domain>

</owl:ObjectProperty>

<owl:ObjectProperty rdf:ID="hasPlace">

<rdfs:domain>

<owl:Class>

<owl:unionOf rdf:parseType="Collection">

<owl:Class rdf:about="#Action"/>

<owl:Class rdf:about="#Adventure"/>

<owl:Class rdf:about="#Comedy"/>

<owl:Class rdf:about="#Drama"/>

<owl:Class rdf:about="#Fantasy"/>

<owl:Class rdf:about="#Horror"/>

<owl:Class rdf:about="#Noir"/>

<owl:Class rdf:about="#Science_Fiction"/>

<owl:Class rdf:about="#Thriller"/>

<owl:Class rdf:about="#Western"/>

</owl:unionOf>
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</owl:Class>

</rdfs:domain>

</owl:ObjectProperty>

<owl:ObjectProperty rdf:ID="hasTheme">

<rdfs:domain>

<owl:Class>

<owl:unionOf rdf:parseType="Collection">

<owl:Class rdf:about="#Action"/>

<owl:Class rdf:about="#Adventure"/>

<owl:Class rdf:about="#Comedy"/>

<owl:Class rdf:about="#Drama"/>

<owl:Class rdf:about="#Fantasy"/>

<owl:Class rdf:about="#Horror"/>

<owl:Class rdf:about="#Noir"/>

<owl:Class rdf:about="#Science_Fiction"/>

<owl:Class rdf:about="#Thriller"/>

<owl:Class rdf:about="#Western"/>

</owl:unionOf>

</owl:Class>

</rdfs:domain>

</owl:ObjectProperty>

<owl:Class rdf:ID="heroic_bloodshed">

<rdfs:subClassOf rdf:resource="#Action"/>

<owl:disjointWith rdf:resource="#action_drama"/>

<owl:disjointWith rdf:resource="#buddy_cop"/>

<owl:disjointWith rdf:resource="#spy"/>

<owl:disjointWith rdf:resource="#sci-fi"/>

</owl:Class>

<owl:Class rdf:ID="Horror">

<rdfs:subClassOf rdf:resource="#Topos"/>

<owl:disjointWith rdf:resource="#Adventure"/>

<owl:disjointWith rdf:resource="#Fantasy"/>

<owl:disjointWith rdf:resource="#Science_Fiction"/>

<owl:disjointWith rdf:resource="#Western"/>

<owl:disjointWith rdf:resource="#Thriller"/>

<owl:disjointWith rdf:resource="#Noir"/>

<owl:disjointWith rdf:resource="#Action"/>

<owl:disjointWith rdf:resource="#Drama"/>

<owl:disjointWith rdf:resource="#Comedy"/>
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</owl:Class>

<Western rdf:ID="indiano"/>

<owl:Class rdf:ID="international">

<rdfs:subClassOf rdf:resource="#Drama"/>

<owl:disjointWith rdf:resource="#medical"/>

<owl:disjointWith rdf:resource="#romantique"/>

<owl:disjointWith rdf:resource="#police"/>

<owl:disjointWith rdf:resource="#legal"/>

<owl:disjointWith rdf:resource="#adventure"/>

</owl:Class>

<owl:Class rdf:ID="Jessica_Alba">

<rdfs:subClassOf rdf:resource="#Actor"/>

</owl:Class>

<owl:Class rdf:ID="Julia_Roberts">

<rdfs:subClassOf rdf:resource="#Actor"/>

</owl:Class>

<owl:Class rdf:ID="legal">

<rdfs:subClassOf rdf:resource="#Drama"/>

<owl:disjointWith rdf:resource="#medical"/>

<owl:disjointWith rdf:resource="#romantique"/>

<owl:disjointWith rdf:resource="#international"/>

<owl:disjointWith rdf:resource="#police"/>

<owl:disjointWith rdf:resource="#adventure"/>

</owl:Class>

<owl:Class rdf:ID="MD">

<rdfs:subClassOf rdf:resource="#Stilema"/>

</owl:Class>

<owl:Class rdf:ID="medical">

<rdfs:subClassOf rdf:resource="#Drama"/>

<owl:disjointWith rdf:resource="#romantique"/>

<owl:disjointWith rdf:resource="#international"/>

<owl:disjointWith rdf:resource="#police"/>

<owl:disjointWith rdf:resource="#legal"/>

<owl:disjointWith rdf:resource="#adventure"/>

</owl:Class>

<owl:Class rdf:ID="metaphysical">

<rdfs:subClassOf rdf:resource="#Fantasy"/>

<owl:disjointWith rdf:resource="#science"/>

<owl:disjointWith rdf:resource="#saga"/>

125



<owl:disjointWith rdf:resource="#gothic"/>

<owl:disjointWith rdf:resource="#romantic"/>

<owl:disjointWith rdf:resource="#speculative"/>

</owl:Class>

<owl:Class rdf:ID="military">

<rdfs:subClassOf rdf:resource="#Science_Fiction"/>

<owl:disjointWith rdf:resource="#biopunk"/>

<owl:disjointWith rdf:resource="#cyberpunk"/>

<owl:disjointWith rdf:resource="#spy-fi"/>

<owl:disjointWith rdf:resource="#steampunk"/>

</owl:Class>

<Adventure rdf:ID="montagna"/>

<owl:Class rdf:ID="Noir">

<rdfs:subClassOf rdf:resource="#Topos"/>

<owl:disjointWith rdf:resource="#Adventure"/>

<owl:disjointWith rdf:resource="#Horror"/>

<owl:disjointWith rdf:resource="#Drama"/>

<owl:disjointWith rdf:resource="#Comedy"/>

<owl:disjointWith rdf:resource="#Science_Fiction"/>

<owl:disjointWith rdf:resource="#Western"/>

<owl:disjointWith rdf:resource="#Thriller"/>

<owl:disjointWith rdf:resource="#Fantasy"/>

<owl:disjointWith rdf:resource="#Action"/>

</owl:Class>

<owl:Class rdf:ID="Noodle_Western">

<rdfs:subClassOf rdf:resource="#Western"/>

<owl:disjointWith rdf:resource="#Chorizo_Western"/>

<owl:disjointWith rdf:resource="#Spaghetti_Western"/>

<owl:disjointWith rdf:resource="#Classical"/>

</owl:Class>

<Adventure rdf:ID="ostaggio"/>

<owl:Class rdf:ID="Pedro_Almodovar">

<rdfs:subClassOf rdf:resource="#Director"/>

</owl:Class>

<owl:Class rdf:ID="police">

<rdfs:subClassOf rdf:resource="#Drama"/>

<owl:disjointWith rdf:resource="#medical"/>

<owl:disjointWith rdf:resource="#romantique"/>

<owl:disjointWith rdf:resource="#international"/>
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<owl:disjointWith rdf:resource="#legal"/>

<owl:disjointWith rdf:resource="#adventure"/>

</owl:Class>

<Adventure rdf:ID="poliziotto"/>

<Action rdf:ID="poliziotto_azione"/>

<Western rdf:ID="prostituta"/>

<owl:Class rdf:ID="psychological">

<rdfs:subClassOf rdf:resource="#Horror"/>

<owl:disjointWith rdf:resource="#slasher"/>

<owl:disjointWith rdf:resource="#cannibal_movie"/>

<owl:disjointWith rdf:resource="#splatterstick"/>

</owl:Class>

<owl:Class rdf:ID="Psychological_thriller">

<rdfs:subClassOf rdf:resource="#Thriller"/>

<owl:disjointWith rdf:resource="#Spy_thriller"/>

<owl:disjointWith rdf:resource="#Erotic_thriller"/>

<owl:disjointWith rdf:resource="#Crime_thriller"/>

<owl:disjointWith rdf:resource="#Action_thriller"/>

</owl:Class>

<owl:Class rdf:ID="pulp">

<rdfs:subClassOf rdf:resource="#Noir"/>

<owl:disjointWith rdf:resource="#hard_boiled"/>

</owl:Class>

<owl:Class rdf:ID="Quentin_Tarantino">

<rdfs:subClassOf rdf:resource="#Director"/>

</owl:Class>

<owl:Class rdf:ID="Robert_De_Niro">

<rdfs:subClassOf rdf:resource="#Actor"/>

</owl:Class>

<owl:Class rdf:ID="romance">

<rdfs:subClassOf rdf:resource="#Adventure"/>

<owl:disjointWith rdf:resource="#cappa_e_spada"/>

</owl:Class>

<owl:Class rdf:ID="romantic">

<rdfs:subClassOf rdf:resource="#Fantasy"/>

<owl:disjointWith rdf:resource="#science"/>

<owl:disjointWith rdf:resource="#metaphysical"/>

<owl:disjointWith rdf:resource="#saga"/>

<owl:disjointWith rdf:resource="#gothic"/>
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<owl:disjointWith rdf:resource="#speculative"/>

</owl:Class>

<owl:Class rdf:ID="romantique">

<rdfs:subClassOf rdf:resource="#Drama"/>

<owl:disjointWith rdf:resource="#medical"/>

<owl:disjointWith rdf:resource="#international"/>

<owl:disjointWith rdf:resource="#police"/>

<owl:disjointWith rdf:resource="#legal"/>

<owl:disjointWith rdf:resource="#adventure"/>

</owl:Class>

<owl:Class rdf:ID="saga">

<rdfs:subClassOf rdf:resource="#Fantasy"/>

<owl:disjointWith rdf:resource="#science"/>

<owl:disjointWith rdf:resource="#metaphysical"/>

<owl:disjointWith rdf:resource="#gothic"/>

<owl:disjointWith rdf:resource="#romantic"/>

<owl:disjointWith rdf:resource="#speculative"/>

</owl:Class>

<Adventure rdf:ID="salvataggio"/>

<owl:Class rdf:ID="SCD">

<rdfs:subClassOf rdf:resource="#Stilema"/>

</owl:Class>

<Western rdf:ID="sceriffo"/>

<owl:Class rdf:ID="sci-fi">

<rdfs:subClassOf rdf:resource="#Action"/>

<owl:disjointWith rdf:resource="#action_drama"/>

<owl:disjointWith rdf:resource="#heroic_bloodshed"/>

<owl:disjointWith rdf:resource="#buddy_cop"/>

<owl:disjointWith rdf:resource="#spy"/>

</owl:Class>

<owl:Class rdf:ID="science">

<rdfs:subClassOf rdf:resource="#Fantasy"/>

<owl:disjointWith rdf:resource="#metaphysical"/>

<owl:disjointWith rdf:resource="#saga"/>

<owl:disjointWith rdf:resource="#gothic"/>

<owl:disjointWith rdf:resource="#romantic"/>

<owl:disjointWith rdf:resource="#speculative"/>

</owl:Class>

<owl:Class rdf:ID="Science_Fiction">
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<rdfs:subClassOf rdf:resource="#Topos"/>

<owl:disjointWith rdf:resource="#Comedy"/>

<owl:disjointWith rdf:resource="#Thriller"/>

<owl:disjointWith rdf:resource="#Noir"/>

<owl:disjointWith rdf:resource="#Drama"/>

<owl:disjointWith rdf:resource="#Horror"/>

<owl:disjointWith rdf:resource="#Adventure"/>

<owl:disjointWith rdf:resource="#Action"/>

<owl:disjointWith rdf:resource="#Fantasy"/>

<owl:disjointWith rdf:resource="#Western"/>

</owl:Class>

<Adventure rdf:ID="seduttrice"/>

<Action rdf:ID="seduttrice-azione"/>

<owl:Class rdf:ID="sentimental">

<rdfs:subClassOf rdf:resource="#Comedy"/>

<owl:disjointWith rdf:resource="#commedia_dell_arte"/>

<owl:disjointWith rdf:resource="#grotesque"/>

<owl:disjointWith rdf:resource="#funny"/>

</owl:Class>

<owl:Class rdf:ID="slasher">

<rdfs:subClassOf rdf:resource="#Horror"/>

<owl:disjointWith rdf:resource="#psychological"/>

<owl:disjointWith rdf:resource="#cannibal_movie"/>

<owl:disjointWith rdf:resource="#splatterstick"/>

</owl:Class>

<Adventure rdf:ID="soldato"/>

<Western rdf:ID="soubrette"/>

<owl:Class rdf:ID="Spaghetti_Western">

<rdfs:subClassOf rdf:resource="#Western"/>

<owl:disjointWith rdf:resource="#Chorizo_Western"/>

<owl:disjointWith rdf:resource="#Noodle_Western"/>

<owl:disjointWith rdf:resource="#Classical"/>

</owl:Class>

<owl:Class rdf:ID="speculative">

<rdfs:subClassOf rdf:resource="#Fantasy"/>

<owl:disjointWith rdf:resource="#science"/>

<owl:disjointWith rdf:resource="#metaphysical"/>

<owl:disjointWith rdf:resource="#saga"/>

<owl:disjointWith rdf:resource="#gothic"/>
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<owl:disjointWith rdf:resource="#romantic"/>

</owl:Class>

<Adventure rdf:ID="spia"/>

<owl:Class rdf:ID="splatterstick">

<rdfs:subClassOf rdf:resource="#Horror"/>

<owl:disjointWith rdf:resource="#slasher"/>

<owl:disjointWith rdf:resource="#psychological"/>

<owl:disjointWith rdf:resource="#cannibal_movie"/>

</owl:Class>

<owl:Class rdf:ID="spy">

<rdfs:subClassOf rdf:resource="#Action"/>

<owl:disjointWith rdf:resource="#action_drama"/>

<owl:disjointWith rdf:resource="#heroic_bloodshed"/>

<owl:disjointWith rdf:resource="#buddy_cop"/>

<owl:disjointWith rdf:resource="#sci-fi"/>

</owl:Class>

<owl:Class rdf:ID="spy-fi">

<rdfs:subClassOf rdf:resource="#Science_Fiction"/>

<owl:disjointWith rdf:resource="#biopunk"/>

<owl:disjointWith rdf:resource="#military"/>

<owl:disjointWith rdf:resource="#cyberpunk"/>

<owl:disjointWith rdf:resource="#steampunk"/>

</owl:Class>

<owl:Class rdf:ID="Spy_thriller">

<rdfs:subClassOf rdf:resource="#Thriller"/>

<owl:disjointWith rdf:resource="#Psychological_thriller"/>

<owl:disjointWith rdf:resource="#Erotic_thriller"/>

<owl:disjointWith rdf:resource="#Crime_thriller"/>

<owl:disjointWith rdf:resource="#Action_thriller"/>

</owl:Class>

<owl:Class rdf:ID="steampunk">

<rdfs:subClassOf rdf:resource="#Science_Fiction"/>

<owl:disjointWith rdf:resource="#biopunk"/>

<owl:disjointWith rdf:resource="#military"/>

<owl:disjointWith rdf:resource="#cyberpunk"/>

<owl:disjointWith rdf:resource="#spy-fi"/>

</owl:Class>

<owl:Class rdf:ID="Stilema">

<rdfs:subClassOf rdf:resource="#Cinematic_world"/>
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</owl:Class>

<Adventure rdf:ID="super_eroe"/>

<Action rdf:ID="supereroe"/>

<owl:Class rdf:ID="Thriller">

<rdfs:subClassOf rdf:resource="#Topos"/>

<owl:disjointWith rdf:resource="#Science_Fiction"/>

<owl:disjointWith rdf:resource="#Fantasy"/>

<owl:disjointWith rdf:resource="#Adventure"/>

<owl:disjointWith rdf:resource="#Drama"/>

<owl:disjointWith rdf:resource="#Action"/>

<owl:disjointWith rdf:resource="#Horror"/>

<owl:disjointWith rdf:resource="#Noir"/>

<owl:disjointWith rdf:resource="#Comedy"/>

<owl:disjointWith rdf:resource="#Western"/>

</owl:Class>

<owl:Class rdf:ID="Topos">

<rdfs:subClassOf rdf:resource="#Cinematic_world"/>

</owl:Class>

<Western rdf:ID="ubriaco"/>

<owl:Class rdf:ID="Western">

<rdfs:subClassOf rdf:resource="#Topos"/>

<owl:disjointWith rdf:resource="#Drama"/>

<owl:disjointWith rdf:resource="#Noir"/>

<owl:disjointWith rdf:resource="#Thriller"/>

<owl:disjointWith rdf:resource="#Action"/>

<owl:disjointWith rdf:resource="#Adventure"/>

<owl:disjointWith rdf:resource="#Science_Fiction"/>

<owl:disjointWith rdf:resource="#Comedy"/>

<owl:disjointWith rdf:resource="#Fantasy"/>

<owl:disjointWith rdf:resource="#Horror"/>

<rdfs:comment rdf:datatype="&xsd;string"></rdfs:comment>

</owl:Class>

<owl:Class rdf:ID="Woody_Allen">

<rdfs:subClassOf rdf:resource="#Director"/>

</owl:Class>

</rdf:RDF>
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B.2 Cinematic Domain Model Ontology: Graph

Figure B.1: Action

Figure B.2: Adventure
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Figure B.3: Comedy

Figure B.4: Drama
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Figure B.5: Fantasy

Figure B.6: Horror
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Figure B.7: Noir

Figure B.8: Science Fiction
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Figure B.9: Thriller

Figure B.10: Western
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