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Abstract

“Intelligent Video Editing” is the latest term for a development intended to sup-
port editors with their work by applying different and innovative software algo-
rithms. Interactive video browsing, time-synchronized transcriptions, image se-
mantic tracing or 3D video visualization are only a few new features introduced
in these small research applications, which show promising results and give edi-
tors editing opportunities never explored before. Due to still-existing challenges
in interpreting audiovisual content, however, no major commercial application
has made serious use of these new developments up to this point. Although espe-
cially in the area of trailer generation, where only a small fraction of the often
huge and unorganised amount of source footage is eventually used and a creative
composition of video and audio material is the desired aim, the application of
Intelligent Editing Assistance could simplify and improve the working process
immensely.

Therefore, this research focuses on how to create a software tool for Intelli-
gent Digital (Video) Editing Assistance (“IDEA”) usable in the professional field
of trailer generation. The overall aim is to simplify the working process and to
extend editing opportunities for trailer producers. In this research a comprehen-
sive concept has been developed based on the survey of professional trailer pro-
ducers and evaluated by implementing a basic motion and eye trace detec-
tion/visualization approach. This is a first step towards a promising future for In-
telligent Video Editing.

1 Introduction

Almost as long as the cinematic film itself, since about 1912, film marketing
has existed in the form of so-called “trailers” — short advertising spots, usu-



90 Isabelle Janda

ally composed of the most representative scenes of a film, aiming to attract
viewers. Nowadays, exactly a hundred years later, trailers are still one of the
most effective marketing tools in the film and TV industry [11].

Furthermore, trailer producing has become more of an art form over the
years and it has developed so many forms of appearance that it has created its
own companies specializing in producing movie trailers and has led to big
television departments working on trailer marketing. Because it is a creative
and demanding process, it is also very time-consuming. Though television
broadcast trailers are usually only under a minute long, the production proc-
ess often takes weeks or even months. Trailer editing is not only about ar-
ranging the most exciting scenes of a film, in fact it is so much more. Trailer
editors are often responsible for supervising the whole production process
and therefore are very often referred to as trailer “producers”. They are usu-
ally accountable for developing the trailer concept, selecting and cutting mu-
sic, screening source material, gathering appropriate video clips, creating
graphical inserts, including special effects, colour-grading, of course the ac-
tual editing process and even writing the voice-over text of a trailer. There-
fore, creativity and time are two opposing factors and an effective workflow
plays an important role in the outcome of each product. For that reason, this
project focused on new and experimental ways of simplifying this process
and helping trailer producers to become more effective without abandoning
their creativity. With this research project a first serious approach towards
intelligent technical assistance for a professional editing field was made and
new possibilities were pointed out.

This paper is intended to summarize the work that has been done in [14].
The next section of this paper deals with fundamental principle of trailer
production. It is very important to have a thorough knowledge of the area of
application when creating a tool which is meant to help people in practice. In
Section 3 the possibilities of assisting algorithms, already developed by other
research teams, are explored and evaluated. An attempt has been made to
create an all-embracing concept by adapting existing approaches to the needs
of trailer generation. Eventually, the last and practical part of this paper deals
with the implementation of a basic eye trace detection/visualization algo-
rithm and the execution of a comprehensive eye tracking study. By compar-
ing the results of the eye tracking study to the results of the created algorithm
findings in this area of research are stated.
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2 Trailer Production

This section summarizes fundamental aspects of trailer production found in
[14] and introduces the work area IDEA is intended for. For a detailed review
please refer to [14] or [15].

The trailer production process is complex and takes longer than one might
expect. In comparison to other editing workflows trailer production is differ-
ent in many ways due to its special characteristics. Trailers can be distin-
guished, amongst other things, by their appearance medium. It can therefore
be differentiated between movie trailers, television trailers and internet trail-
ers. This work revolves around TV trailers which are believed to be best
suited for a semi-automatic workflow due to heir variety of appearance forms
and their less narrative approach.

Trailer Strategies & Objectives

A trailer has to fulfil several important tasks at once. It is of course supposed
to increase the numbers of viewers by acquiring new audiences and activat-
ing the established viewership. This is achieved by attracting attention and
entertaining people to keep them watching. But a trailer also has to inform
the viewers of the current program and convey a brand image. By exaggerat-
ing about the quality of the product and by emotionalising its content it draws
us in and creates expectations we hope to be met. Although we know that this
is not always the case, we still fall for it.

Audio-Visual Design Elements

Trailers have an audio-visual structure built from several different audio-
visual elements. They are mainly composed of scenes taken from the, to be
advertised, product. But video clips are not the only elements a trailer con-
sists of. Trailers are usually a mix of different audio-visual design elements
such as sound bites (e.g. movie quotes), music, sound effects, trailer text
(voice over commentary) and motion graphics (titles, 3D animation) in addi-
tion to the already mentioned video clips.

Narrative Concepts

This research project has found two narrative concepts TV trailers can be
categorized in:

e Trailers with a predominantly narrative approach (“narrative trailers”)

e Trailers with a predominantly emotional approach (“image trailers”)
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Narrative trailers usually promote only one single product — one movie, one
episode. Like all narrative art forms they consist of a dramaturgical structure.
In contrast image trailer predominantly convey the station’s brand image and
contain general information about a certain time slot, channel, etc. They
normally work with all kinds of source material and only choose so called
“highlight” scenes of the used products to create a certain mood.

Narrative trailers have more complex requirements for video retrieval and
automation processes. Narrative workflows are very hard to automate due to
their complex content structure and dramaturgical build-up. These algorithms
do not only consider aesthetical aspects but also require some kind of artifi-
cial intelligence to recognize meaning regarding content and its importance.

Image trailers therefore seem to have a big advantage regarding automa-
tion and Intelligent Video Editing. Their concept is based on a more aestheti-
cal approach which is based on more easily extractable audiovisual features.
It can be stated that trailers with a less narrative approach seem to be better
suited and provide more possibilities for automation and Intelligent Video
Editing.

Requirements for Quality Trailer Editing

To assure a trailer’s quality, several important design principles have to be
considered. This subsection mentions a selection of strategies used in the
actual trailer production and important for the conception of IDEA.

Apart from regulations given by international TV standards trailers pro-
ducers have to carefully deal with established design strategies. One of them
concerns the audience’s attention span. Although there are two different
theories about how much attention a trailer should attract — some might con-
sider the subconscious manipulation stronger than attracting the audience’s
full attention — trailers use some formal design strategies to attract and hold
attention. According to [9] they are usually based on certain contrasts (col-
our, intensity/length, ambiguity/novelty, movement, acoustic signals) or ba-
sed on specific content (stimuli for current needs, stimuli for basic human
needs, storytelling, emotional excitement).

Other strategies concern the area of editing. According to Murch the indi-
vidual editing process should be based on the “Rule of Six” — a list of editing
priorities concluding that all editing decisions should be focused on the audi-
ence’s perception (Murch’s theory is practically reassessed by this project in
one of the later sections). Another aspect concerning editing can be defined
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by the four dimensions of montage according to [3] defining relations be-
tween two shots (graphical, rhythmic, spatial and temporal).

Design principles regarding content usually involve knowledge in the ar-
eas of conception and dramaturgy. To honour aesthetic design principles one
should deal with visual composition, motion (camera movement, content-
based movement), rhythm (physical, emotional, event), the use of edit types
and audio design (loudness).

3  The Concept of IDEA

IDEA (Intelligent Digital Editing Assistance) is going to be a practicable
software tool that should serve editors in the area of trailer production. The
“idea of IDEA” is to include intelligent algorithms which improve the work-
flow and the scope of action for trailer producers and support them in devel-
oping and realizing creative and innovative trailer concepts. IDEA should not
only simplify and fasten the trailer production process it should also provide
new possibilities of editing approaches. It is intended to be a creative “play-
ground” where trailer producers find different, possibly experimental, ways
of applying there editing skills by using new kinds of video visualizations
and editing procedures. IDEA is the concept of creating a new working envi-
ronment for trailer producers that ideally leaves nothing to be desired

Com>

3.1 General Structure

( Intelligent Video Browsing )

finding the desired using different ways of applying different
information a&s fast as visualizing informaticon strategies
E

possible of editing procedure

Figure I General structure of IDEA

IDEA is an extendible concept that should be improved and updated along
with its development. It is based on three fundamental approaches (see Fig-
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ure 1). These three basic functions will include new scientific developments
that have shown promising results and are going to be evaluated in practice
by IDEA. The aim is to first gather the most innovative and recent ideas in
these three application areas and to then sort out the best and most valuable
ones afterwards. Because of the immense scope of these areas this project
can only focus on one of these functions for now. It was decided to concen-
trate on the part of “Intelligent Video Browsing” as it deals with most of the
main issues of trailer editing — time efficiency, large data amount and audio-
visual diversity — and can be seen as the launching area of interest for this
research.

3.2 Related Work

IDEA is a very unique concept for intelligent video authoring, as it is, ac-
cording to the author’s best knowledge, so far the only existing approach for
a professional editing area. Recent projects with similar approaches, like the
“Hitchcock” (“Hyper-Hitchcock™) system [19] or “Silver” [S] were devel-
oped with the intention of simplifying the editing process for the non-
professional user and home-video generation but have never been applied to
an actual professional editing workflow. While the approach of creating an
editing support by intelligent systems is nothing new, first attempts were
already made in 1991 by the project of “IMPACT” [23], the need for com-
puter-based help has never been stronger than now. This trend can also be
seen in the latest releases of the most common professional video authoring
software, such as the introduction of the Avid “PhraseFind” plugin for Media
Composer 5.5 [2] as well as Final Cut Pro X’s new media organizer using
content auto-analysis and smart collections [1], and the improved “speech-to-
text” analysis and face detection in Premiere Pro CS 5.5 [7]. These are just a
few examples that show how promising the future of intelligent workflows
might be.

Furthermore, to the author’s best knowledge, IDEA it is the only concept
for an editing assistance tool that is customized to the special needs of trailer
generation. However, one of the few and groundbreaking projects that should
be mentioned here is the project of “SVP” (Semantic Video Patterns) [12], a
fully automatic approach for trailer generation, which has laid out down basic
principles for the application of intelligent algorithms in the production proc-
ess of “Hollywood-like” trailers and has, amongst others, inspired this re-
search project.
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3.3 Detailed Concept Part I:
Intelligent Video Browsing/Video Retrieval

Part one of IDEA’s concept deals with the area of intelligent video browsing
and semantic retrieval. To enhance trailer producers’ workflows it is one of
the most effective measures to improve the time-consuming procedure of
video and audio search and material screening. The need for an optimised
footage management was the trigger for this project. Therefore it was decided
that area of Intelligent Video Browsing was going to be dealt with in greater
detail than the other conceptual parts (Part II & III are dealt with in [14] but
cannot be mentioned here due to the immense scope of this project). It intro-
duces the implementation of a sophisticated footage management system and
the use of intelligent algorithms for video browsing. Using the previous theo-
retical research and a recent survey including the opinion of professional
trailer producers the following paragraphs present the most appropriate and
suitable concepts for IDEA.

3.3.1 General Idea & Problem Specification

The main concept of IDEA is to include a high-end footage browsing and
clip retrieval system. The overall aim is to simplify the process of finding and
visualizing the most appropriate selection of audio and video material for the
individual needs of a certain trailer concept by analysing and extracting low-
level audio and video features and interpreting their higher semantic mean-
ing. As pointed out by [4] the video retrieval task, however, raises fundamen-
tal questions in computer vision and information retrieval: How to represent
video items? What information can directly be extracted from them? And
how to explore such information in order to satisfy the user’s information
need? IDEA therefore faces some major challenges.

The first and main issue concerning video retrieval is one of the greatest
human efforts of the last decade: How to make computers understand the
context and semantics of audiovisual representations? The problematic dif-
ferences between low level description of audiovisual media, extracted by
content analysis, and concepts that are meaningful to users is generally
known as the “semantic gap”[16], and shows the inability of computers to
interpret complex correlations (“high-level concepts™) of reality correctly.
Especially in video retrieval by text the fuzziness of natural language causes
major challenges. Unfortunately there is no such thing as a semantic channel
between the video’s content and the user’s need for information and all ef-
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forts have to focus on bridging this gap instead of closing it forever.[4] This
not only concerns the area of video retrieval but multimedia research in gen-
eral.

While significant progress has been achieved in the area of image and au-
dio retrieval, there are no satisfactory systems for video retrieval and no true
video search systems, capable of analysing the whole spatio-temporal infor-
mation available in videos so far.[6, 8, 20-22, 25] It is the broad range of
applications though that motivates scientific research to constantly come up
with new solutions in these research areas [13] and trying to create artificial
intelligence to solve human problems. But although the gap is slowly getting
narrower it is utopian to believe that a hundred percent perfect and universal
solution will ever be achieved. In fact there are, and probably will be, thou-
sands of individual solutions adjusted to each individual multimedia concept
[17]. This is all the more reason for scientific approaches like IDEA to focus
on their specific areas and to make sure that their corresponding intelligent
algorithms are customized to their application area as much as possible to
achieve a satisfying success rate.

At last it is worth mentioning that the success of a good intelligent video
browsing system depends, to a large extent, on the range and selection of
information that is inquired. Again this is a delicate matter as the process of
trailer conception is highly individual and cannot be generalized. For this
purpose it was decided to introduce a set of high-level search criteria that
were evaluated by the personal experience of professional trailer producers.

Users
N
Videos
Scene Search &
Detection Browse
Featpte Video Objects Index
Extraction > Motion Features >
Still Features
) Summary
Audio/Text ... e
Video Feature Library Structure
Shots & Event

Figure 2 Content based video indexing and retrieval process according to [26]
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Figure 2 shows the content-based video indexing and retrieval process ac-
cording to [26].

3.3.2 Survey

Before intelligent search algorithms can be selected and evaluated for their
application in trailer generation it is necessary to define what kind of retrieval
criteria should dealt with. This is inasmuch complex as video search always
deals with spatio-temporal and therefore multidimensional requests (rich
content), a huge amount of raw data and very little prior structure [13].
Therefore requests are on the one hand harder to process and on the other
hand more difficult to abstract in an easily understandable structure, com-
pared to image or music retrieval. But it is also a challenging issue as there is
no theoretical knowledge about what trailer producers are looking for in their
footage. The task of screening footage and choosing potential scenes is one
of the most important elements of the conception phase in a trailer producer’s
workflow though it is relatively unknown how trailer producers (and human
beings in general) develop creative concepts. This is on the one hand due to
the fact that it is a highly individual process and on the other hand it is under-
standable that trailer producers are unwilling to share their secrets of success
openly. According to marketing theories the basis for this decision process is
the requirement of “tonality”, which describes how the trailer should be per-
ceived by the audience. The category of tonality therefore defines the crea-
tive, verbal and visual style of the concept but does not necessarily determine
single design elements [18]. The actual decision of choosing specific scenes
over others still lies within the discretion of each individual trailer producer.
As there is no relevant survey data in the field to help determine appropriate
search criteria and get an overall picture of what could be helpful for trailer
producers it was therefore decided to conduct a survey in the course of this
project.

20 professional trailer producers from five major television stations in
Austria and Germany (PULS 4, ATV, ORF, Red Bull Media House &
ProSiebenSat.1 Group) were asked for their opinion on intelligent footage
search and specific high-level concept algorithms. The survey was conducted
with the help of an online questionnaire and consisted of five different ques-
tions (three on intelligent video browsing, one on Murch’s editing criteria
and one requesting the opinion on eye trace) and an optional field to leave
personal commentary.
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The first question of the survey concerning intelligent video browsing was
designed as an open question, thus giving trailer producers a chance to for-
mulate their own ideas on which audiovisual aspects seem most important
when gathering shots and scenes from footage. Statements were collected
and used to design the search concept in the following subsection.

The second question category was designed to learn more about trailer
producer’s opinions on special high-level search concepts. The following
algorithms were proposed and participants were requested to comment their
persuasion on whether these concepts would be helpful in trailer editing or
not. Results clearly showed trailer producers’ favourites and which algo-
rithms are not considered to be valuable (see Table 1).

Table 1: Result evaluation for possible video retrieval algorithms

Category ‘ Percentage ‘ Votes (out of 20) ‘
Object Retrieval 25% 5
Character Retrieval/People Search 90% 18
Location-Identification 35% 7
Text Search 25% 5
Classification of Shots 40% 8
Motion Detection 30% 6
Visual Highlight Search 65% 13
Emotion & Atmosphere Detection 60% 12
Audio Event Detection 70% 14
Rhythmical Retrieval 15% 3
Sound Bite Retrieval 85% 17
Speech Search 50% 10
Human Activity Recognition 45% 9
Other 10% 2

After giving participants an overview of the scope of intelligent video re-
trieval they were asked to evaluate its overall meaningfulness for the area of
trailer editing. Results clearly show that opinions are divided on this issue.
Figure 3 shows that there is no tendency towards a generally positive or ne-
gative opinion but that a high number of answers can be found in midrange.
These results could be interpreted as uncertainty and cautiousness about the
perspectives of this product (combined with a certain positive or negative
expectation) and could also indicate the lack of detailed knowledge about the
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concept that was not further explained. As IDEA is a totally new approach
results like these are to be expected and should not be overrated as they only
show user’s expectations and are not based on experience. Ultimately the
results can however be appraised positively as 35% of the participants expect
intelligent video retrieval for trailer editing to be somewhat useful and an-
other 30% are neutral or uncertain about its realization.

a) b)

Figure 3 Overall opinion on a) intelligent video retrieval for trailer editing and b)
eye trace and motion visualization (1 = very useful, 5 = not useful)

The survey also showed that that the overall priority ranking by trailer
producers concerning their editing criteria corresponds with Murch’s per-
sonal ranking. Emotion and Story achieved the highest priority for editing
decisions and aspects strongly related to movement (Eye-Trace, Rhythm) are
ranked third and fourth place before Editing Grammar. It has to be mentioned
though, that the range of answers was very diverse which indicates that pro-
ducers’ opinions can diverge from each other strongly and that editing deci-
sions are highly individual. Looking at the average grades given by the
participants it can be seen that to some extent all of these categories seem to
be important in the editing process (see Table 2).

Table 2. Survey results on Murch’s “Rule of Six”

Ranking Category ‘ Priority Percentage
1 Emotion 23,80%
2 Story 21,93%
3 Rhythm 21,12%
4 Eye Trace 18,45%
5 Editing Grammar 14,71%
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Although only 30% of all surveyed trailer producers found that the im-
plementation of motion detection is useful for trailer generation, the survey
also showed that 40% liked the combined visualization of motion and eye
trace and that at least 25% have an open mind about its implementation for
trailer generation. 35% of all participants did not believe that eye trace algo-
rithms are helpful (see Figure 3). However, because of the controversy of its
applicability for trailer generation it was our intent to further research this
special area and to investigate its possibilities for IDEA in the following
practical part.

3.3.3 IDEA’s Intelligent Search Concept

IDEA defines six semantic levels on which video browsing can be applied.
As we deal with trailers IDEA proposes that the highest semantic structure
should be a highlight summarization, followed by the video itself, then fur-
ther structured by scenes, groups of shots (video groups), shot and key
frames. As scenes, shots and frames are self-explanatory due to their natural
video origin and highlight summarization is further explained in the chapter
on ‘“visualization/abstraction”, this only leaves the level of groups unex-
plored. The group level in IDEA’s context can also be described as the “ex-
ploratory browsing level” and is intended to group video shots after certain
high-level concepts. The “exploratory browsing level”, though, is not limited
to groups only. It can also be browsed using threads or clouds instead.
Consequently, IDEA’s overall browsing structure (see Figure 4) guaran-
tees the right size of scale for each individual video clip by letting each se-
mantic level be browsed and scrubbed individually. This concept also meets
the needs of the two trailer producers mentioned in the survey who suggested
“structure detection algorithms” as useful for trailer generation. The second
search concept focuses on the area of video retrieval and therefore on the
inquiry of special trailer needs. In contrast to the index of a book, video con-
tent for trailer generation cannot be structured that easily as explained in the
problem definition (see semantic gap, etc.). However, the first aspect that can
be defined here is the observation that trailer producers usually look for cer-
tain events in trailer footage. These events cannot be determined by the logi-
cal hierarchical structure of the video material itself as their duration varies
and can overlap segments such as shots and scenes. For example, a movie
quote usually lasts longer than a shot but does not fill a whole scene. Al-
though events can of course be roughly displayed by the collection of shots
or the overall scene it is found in it is probably more efficient for trailer pro-
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ducers if their search inquiry exactly results in the selection of frames that
contain this certain event. Therefore IDEA’s concept suggests treating event
search separately in execution and visualization.

Summarization

Video —
Shot Boundary Detection
Scene
Scene Construction
Group | § i i | Group / Thread / Clouds
“_ Grouping
] N
Shot = il L G -Tempc:-raIFealures|
Key|Frame Extraction |
Key I
Frame Spatial Features |

Figure 4 IDEA’s browsing structure based on the structure of “hierarchical video
presentation for scripted content” by [24]

As displayed in Figure 5 a first general structure of search criteria was de-
veloped according to suggestions and results that were determined by the
conducted survey. It can be categorized into the following levels of inquiry:

e The Frame Level (deals with visual aspects in a single frame — no time
correlation)

e The Shot Level (analyses content within the duration of a shot)
e The Scene Level (analyses content within the duration of a scene)
e The Event Level (deals with trailer-characteristic audiovisual events)
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Figure 5 Search Criteria for IDEA

All these Levels and subcategories of inquiry can be combined or indi-
vidually applied to form the final request. Depending on the level of search
there are four possibilities of how results can be displayed:

e Level 1 (Frame Level): In key frames or series of adjacent frames

e Level 2 (Shot Level): In shots

e Level 3 (Scene Level): In scenes

o Level 4 (Event Level): in smart selections of audiovisual parts (see pro-
ject “Silver”)

3.3.4 IDEA’s Technical Realization

Although many suggestions about IDEA’s technical realization were made in
the course of [14] this paper cannot provide a detailed review due to its im-
mense scope. However the following areas of research were treated using
methods for audio-visual segmentation and analysis:
e Segmentation:

o Shot Boundary Detection

o Key Frame Extraction

o Scene Change Detection
e Analysis:

o Person Detection

o Object Detection/Recurring Motifs

o Location Identification

o Text Search

o Atmosphere, Mood & Genre Detection
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Movie Shot Type Classification

Motion Detection/Estimation

Semantic Concept Detection/Semantic Textual Search
Human Activity Recognition

Semantic Key Event/Narration Detection

Emotion Stimuli Search

Speech Retrieval / Transcription

Audio Event Detection/Music Information Retrieval
Rhythmic Retrieval

O O O OO OO O O

4  Concept Realization

Measuring the possible value of IDEA without actually having applied it is
almost impossible. Therefore this chapter is intended to give a first insight
into functions of IDEA and their possible results. As this paper is not meant
to actually deal with the implementation of algorithms, this first practical
attempt was conducted with the help of Katrin Lasinger in cooperation with
Vienna University of Technology. With the help of Katrin Lasinger results
were evaluated and interpreted by using the synergetic effects of our two
areas of expertise.

4.1 First Practical Approach —
Motion Detection and Eye Trace Visualization

Our project was divided into two parts: implementation of an eye trace/gaze
prediction algorithm and the execution of an eye-tracking viewer study. Ex-
tracted information from this study was used to evaluate the quality and per-
formance of our algorithm and to describe further findings concerning the
question of applicability of intelligent algorithms for trailer production.

4.1.1 Eye Trace Algorithm

IDEA’s eye trace algorithm focuses on the extraction of simple features in-
stead of machine learning approaches. The advantage of our approach is that
no training data and less computing time is required. This is especially bene-
ficial for IDEA as its execution does not depend on any databases and can
already be used at this early stage of realization. Nevertheless, the project
tried to achieve universally valid results about IDEA’s applicability based on
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the assumption that previous research indicates that people in generally tend
to look at the same points of interest within a radius of 12% of the movie
scene.[10]. Based on these investigations and the results of our eye-trace
study the algorithm focuses on the detection of motion and human faces. A
single focus point is detected, representing the predicted eye-trace.

4.1.2 Eye-tracking Viewer Study

The eye-tracking viewer study was carried out at St. Polten University of
Applied Science using SMI’s “BeGaze” eye tracking analysis software'. 18
participants (six men, twelve women) were invited to view seven different
short video clips including award-winning movie and TV trailers as well as
two excerpts from Hollywood-movies. Figures 6 and 7 give image examples
of the video clips enhanced with gaze information and clearly show the focus
on people and movement.

Figure 7 Bee Swarm from ProSieben Megablockbuster Autumn 2011

1 http://www.smivision.com/en/gaze-and-eye-tracking-systems/products/begaze-analysis-
software.html
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4.1.3 Results

The first question dealt with was whether eye trace is applicable for trailer
production at all, assuming that the audience can only focus on the screen
centre due to it’s the fast pace. Considering the resulting gridded AOI’s data
views of our study this assumption might seem true at first glance (see Figure
8) as the results clearly show that the screen centre, even in slow paced mo-
vie excerpts, received the most dwell time by viewers. However, this finding
is not surprising as human perception is naturally centred (and balanced), and
no audiovisual media would frame its content dominantly unbalanced over
time. Hence, for this question of research it was more relevant to take a look
at the position range of views rather than their quantity of dwell time. There-
fore one can argue that if the theory of stationary user perception was true,
views would exclusively focus on the screen centre and gridded AOI’s data
views would show no dwell time on the edges of the screen. Reassessing this
theory one can also take a look at the enhanced video clips. Though this may
only be true for short periods of time bee swarms, heat maps and focus maps
clearly show deviations of attention from the screen centre (see Figure 7).

Another very useful discovery made during the eye-tracking study was
the fact that if there is a larger shift of attention from one point on the screen
to another (mostly caused by cuts) the inertia of human perception causes
viewers to dwell on the focus point of the previous frame for a certain time
(about 11-14 frames depending on distance) before focusing on the next point
of interest. In editing those jumps of attention should be avoided, if possible, as
they often disrupt the flow of movement and rhythm. Nevertheless, especial-
ly in trailer editing such cuts are often inevitable and sometimes acceptable if
the viewer is given enough time to adjust. It is therefore even more important
for trailer editing and IDEA to provide a tool that visualizes these jumps and
advises trailer producers on the shot time appropriate for viewers.

The extracted fixation points from the eye-tracking viewer study were
used as ground truth for the evaluation of our implemented eye trace algo-
rithm. For each frame the extracted points were clustered in a centre focus
point which was then compared to the predicted focus point of our algorithm.
The Euclidean distance between these two points was calculated. Since there
is no exact focus position and since viewers usually do not look at the exactly
same position we introduced an acceptance radius for the focus position. If
the estimated focus point was within the acceptance radius the position was
detected correctly. As previously mentioned, Goldstein et al. claim that peo-
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ple tend to look at the same points of interest within a radius of 12% of the
movie scene [10]. Based on this claim we defined our acceptance radius as
12% of the movie scene width. All error rates of experiments conducted
within the course of this thesis can be seen in the Table 3.

2390 3734|4477

Megablockbuster

Luther Shining

Figure 8 gridded AOI’s data views from eye-tracking study
(colour range from red to blue and numbers indicating dwell time in ms)

Table 3: Error Rates of IDEA’’s eye trace algorithm

Video Clips Error Rate
Transformers 3 44.5%
Luther 45.7%
Megablockbuster Autumn 2011 45.9%
Tree of Life 40.3%
Pirate of the Carribbean 48.5%
Shining 29.7%




I.D.E.A. — “Intelligent Digital Editing Assistance” for Trailer Production 107

Figures 9 and 10 show two exemplary frames of the movie clip “Pirates of
the Caribbean: On Stranger Tides” and “Transformer 3”.

Figure 9 Frame from “Pirates of the Caribbean: On Stranger Tides” with correct
focus point prediction

Figure 10 Frame from “Transformer 3” with correct focus point prediction

5 Conclusion

Generating an intelligent tool for editing assistance is indeed a challenging
task. On the one hand this is due to the nature of editing as trailer producers
and other editing specialists have to draw on a complex combination of ex-
perience, know-how and intuition during the creation phase. It is a sensitive
and difficult task to define computer-based solutions that can be fitted into
this creative and individual working process. On the other hand certain limi-
tations of technology make it difficult to interpret complex correlations of
real life (and therefore video). These might never be resolved completely and
constrain the applicability of intelligent algorithms. Despite all this we be-
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lieve that this paper clearly shows the distinctive advantages of Intelligent
Digital Editing Assistance and its promising future.

The main objective of this paper was to clarify whether intelligent algo-
rithms can be applied meaningfully to the process of trailer production or not
and to create a basic concept for an applicable tool (IDEA) by proposing
possible approaches for realization. The survey results showed that trailer
editing is focused on the trailer’s impact on the viewers (emotion, story,
rhythm, eye trace) rather than editing grammar, and that opinions are deeply
divided on the usefulness of computer-based help in this production process.
The survey, however, also showed that most trailer producers wish for an
intelligent video retrieval system in the areas of people identification (90%),
sound bite detection (85%), or audio event detection (70%). Taking the sur-
vey’s results and the unique structure of scripted media into consideration a
comprehensive concept for search criteria, based on different levels of in-
quiry, was developed. The large potential of certain approaches was shown
but it was also pointed out that these are fuzzy areas of investigation.

In the last chapter, the practical part of this thesis, it was tried to further
clarify the issue of application with the example of eye trace visualization.
The aim was to develop an algorithm that helps trailer producers to determine
their editing flow of attention and to avoid overloading viewers with busy
trailers they cannot process. The algorithm was then evaluated by a compre-
hensive eye-tracking study (18 participants). Despite the theory that the
viewers’ attention in trailers is stationary the eye tracking study clearly
showed that shifts of attention go hand in hand with a certain dwell time, thus
making it impossible for the viewers to instantly process the content of a new
scene. The algorithm, which was developed in cooperation with Vienna Uni-
versity of Technology by Katrin Lasinger, included face detection and mo-
tion detection approaches but failed to achieve an appropriate success rate for
trailer editing. Nevertheless it succeeded in showing the potential and useful-
ness of such algorithms for IDEA.

Both practical approaches clearly demonstrated that appropriate eye trace
visualization could be very useful in the trailer editing process and enabled us
to make important discoveries concerning human perception of video.

Summarizing all these previous findings it can be stated that although
IDEA might still face some serious challenges some advantages and ap-
proaches introduced in this paper could improve a trailer producer’s working
process immensely. Although the survey showed that many trailer producers
fear to be under even more pressure if computer-based help is available this
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is an effect that is certainly never been intended by this project as repetitively
stated in the theoretical discussion. To stress this once again, the concept of
IDEA aims to be supplemental to the individual and highly valuable work of
a trailer producer. It is meant to shorten tedious work processes to give
trailer producers more time for the creative part of their work. This aspect
should always be taken into consideration and any misuse of this concept
should be prevented to guarantee the production of high-quality trailers.
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