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Abstract

Streaming online video content, including movies, has become extremely popular. To assist users
with choosing a movie, interfaces of state-of-the-art movie streaming services generally present
the user with a limited number of options selected by their recommendation systems. This al-
lows the user to make a choice without spending too much time or effort. However, with this
approach they generally lack a convenient way to explore the entire collection, without going in
a very specific direction. If a user simply wants to look around, without a specific goal in mind,
current interfaces do not facilitate this very well. To complement state-of-the-art movie browsing
interface, we present the interface concept we call the MovieWall. It facilitates the exploratory
and engaging exploration of large movie collections on mobile touch-based devices. The inter-
face essentially consists of a large grid of movie posters, controlled by standard touch gestures.
In this thesis, we verified the potential, feasibility and usefulness of this concept through a pilot
study and a consecutive, more elaborated user study. The result showed that users were able to
handle this new concept, and were comfortable with browsing relatively small images and with
a lot of content on their screen at once. The subjective feedback was primarily positive. Besides
testing the usefulness of the interface concept, we also compared different arrangements of the
movies in the wall: randomly distributed and (semi-)clustered. Most users prefer the movies in
the wall being clustered rather than randomly distributed, but that a random arrangement did
not perform significantly worse in terms of user experience or satisfaction of movies encoun-
tered. Finally, we present a demo interface, improved according to the findings in the two user
studies.
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Introduction

This research project was aimed at verifying the feasibility, potential and usefulness of the MovieWall
concept: a novel interface concept to facilitate engaging, visual exploration of large movie collec-
tion on mobile touch-based devices. This work contains the following:

• A scientific paper discussing the main results of this thesis.

• A demo paper presenting the last, improved version of the MovieWall interface, based on
the findings of this thesis.

• An annotated appendix that contains any material relevant to this project, that was not
discussed in the scientific paper or demo paper. This includes:

– The literature study conducted to explore previous research done in the area of ex-
ploratory movie browsing and related areas of image and video browsing.

– Additional material of the pilot study, including implementation details, data gath-
ered for each individual participant and an overview of the interview outcome.

– Additional material of the second user study, including implementation details, issues
encountered, data gathered of each individual participant and all interview questions
and answers.

– Any addition implementation details of the demo interface that were not included in
the demo paper.

• A section summarizing and concluding this this and giving directions for future work.

Other deliverables, not included in this thesis are the following:

• Source code and executables of the applications used in the user studies, the demo interface
and associated tools.

• All data gathered in both the pilot study and the second study, i.e. log files, questionnaire
data and interview notes.

• A video targeted at a broader audience, introducing the MovieWall interface concept and
summarizing the most important results of this thesis.
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Chapter 1

Scientific paper

This chapter contains the scientific paper which is the main result of this thesis. It discusses the
informal pilot study that verified the feasibility of the MovieWall concept and the consecutive,
detailed user study further examining its potential and the influence of different user interface
settings.
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Abstract

Popular movie streaming services often focus on
quickly providing the user with a movie or TV show
to watch and generally lack a convenient way to
explore beyond the recommendations. To comple-
ment such applications, we present the MovieWall
interface concept to explore large movie collections.
A pilot study with a prototype of the interface ver-
ified its potential and feasibility, but revealed some
issues: it was quite overwhelming and it lacked
structure. A further, more detailed evaluation of
the improved interface showed even better results.
Users were comfortable browsing with relatively
small images, enabling them to see a lot of content.
Subjective feedback was overwhelmingly positive;
80% of the participants enjoyed using the applica-
tion and even more stated they would use it again.
Furthermore, we showed that most users prefer the
movies in the wall being clustered rather than ran-
domly distributed, but that a random arrangement
did not perform significantly worse in terms of user
experience or satisfaction of movies encountered.
While this work is restricted to the domain of movie
browsing, we are confident this concept can be used
for the exploration of other, visual collections too.

1 Introduction

Video streaming has become increasingly popular,
including movie streaming. Netflix currently has
over 90 million subscribers worldwide[12] and this
number is still growing. The interfaces of these
streaming applications generally seem to be de-
signed for targeted search and are mostly focused
on providing a user with a movie or TV show to
watch without too much time or effort spent look-
ing around. This is typically achieved by presenting

the user with a limited number of movies that are
likely to fit the user’s interest, selected by a recom-
mendation system. This approach makes sense for
a television interface controlled by a remote, where
complex navigation is often undesirable. However,
nowadays a multitude of devices are used to browse
and watch video content, including smartphones
and tablets. For such mobile touch-based devices,
which offer new and rich interaction possibilities,
the lack of a convenient way to explore beyond the
recommendations seems quite limiting. Providing
an alternative and engaging means for users to ex-
plore all movies on offer, would nicely complement
the targeted, efficiency-based approach of modern
movie browsing interfaces.

A visualization that is capable of showing a rela-
tively large number of movies, is not uncommon in
advertisements or previews for any movie related
services. These often feature large tile-based lay-
outs filled with movie posters. On a screen, a lay-
out like this would allow us to make efficient use of
the limited space available. Additionally, its use in
advertisements suggests that it is a visually appeal-
ing approach, aimed at making people interested in
the content. So could this concept work for an in-
teractive, engaging interface as well?

Both the lack of functionality in state-of-the-art
movie browsing interfaces and the above observa-
tion lead to the idea of what we call the MovieWall
interface concept: a movie browsing interface for
the visual exploration of large movie collections,
targeted for mobile touch-based devices. The
essence of the concept is rather simple; a large grid
with each cell containing a movie poster (the movie
wall), that can be explored using common zoom
and pan touch gestures. Showing movie posters
only (initially) and allowing the use of zooming and
panning, results in the ability to show a large col-
lection of movies.
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This approach has some obvious disadvantages
however. Showing a large number of movies can be
overwhelming for the user. And the more movies on
a screen, the smaller the movie posters will become
and could eventually become too small for people to
recognise. On the other hand, research has shown
that humans are quite competent at recognising
small images (otherwise referred to as thumbnails)
[6, 7, 22]. However, so far this research mainly fo-
cussed on the use of isolated thumbnails or only a
few at a time. Thus, these results might not trans-
late well to situations with hundreds of small im-
ages on screen at once. Moreover, if there are many
small items on a touch screen device, it can become
harder to interact with as accuracy comes into play.
However, allowing the user to zoom should largely
solve both problems, as the user herself has control
over the number of items on her screen.

To establish the potential and feasibility of the con-
cept, an informal pilot study was conducted with
a prototype implementation of the interface. Af-
ter verifying this was the case, the interface was
improved upon and its potential was further eval-
uated in a detailed user study. Additionally, the
influence of different arrangements of the movies
was examined in this user study.

In this work, we make the following contributions:

• Provide a novel, engaging and exploratory
movie browsing interface that could comple-
ment interfaces of existing movie streaming
services as it has the following advantages:

– Ability to show a large movie collection
in its whole.

– Easily explore related movies based on
movie metadata. In this case we used
genres, actors, director(s) and production
companies.

– Ability to easily navigate between differ-
ent parts of the collection, e.g. between
genres.

• Prove the feasibility and potential of the inter-
face concept.

• Show the influence of clustering and random-
ization of the movie collection on the browsing
experience and behaviour of users.

The paper is structured as follows: section 2 out-
lines related work in the fields of movie, video and
image browsing. We discuss the pilot study and the
subsequent detailed user study in sections 3 and
4, respectively. Section 5 concludes the work and
gives directions for future work.

2 Related Work

While movie browsing has become very relevant in
commercial areas due to the rise in popularity in
online streaming services, the specific topic is not
one to appear much in scientific research. Low et al.
[10] recently proposed an interface for exploratory
movie browsing using map-based exploration. Ini-
tially, the user is presented with a few popular
movies and can explore the movie collection from
there. Selecting a movie results in more related
movies being shown, selected based on similar data
like genres and actors, which are clustered on their
respective type. This approach allows users to eas-
ily find interesting links between movies. A quite
different approach to exploratory movie browsing is
shown in [3, 11], in which users can browse through
a cloud of words (e.g. moods, emotions) which were
previously extracted from the audio and subtitles of
movies. The interface was perceived as interesting
and fresh, but slightly overwhelming.

If we look at two related fields, image and video
browsing, applications often use a two-dimensional
scrollable storyboard layout (e.g. standard mobile
gallery applications). Yet, this design has limita-
tions (more elaborately discussed in [19]), mainly
that it can only show a limited number of items,
the more items the bigger this issue becomes. Only
showing a limited number of items makes it hard
to get a good overview of a collection and any po-
tential structure. To overcome these issues, many
alternatives have been proposed. We see interfaces
that layout all images on a large canvas, based on
similarity[13, 20, 21]. Such a visualization is often
created using methods like multi-dimensional scal-
ing (MDS), which can be computationally expen-
sive when used globally, especially with large data
sets. Moreover, project images based on the out-
come of methods such as MDS, often produces over-
lap. Rodden et al. [16] showed that overlap made
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it hard for users to recognise some images as edges
and other important details are regularly occluded.
For touch-based devices overlap can also make it
harder to select items[4]. To explore large col-
lections, graph-based and hierarchical approaches
are common, sometimes combined[2]. A hierarchi-
cal layout typically allows its user to start their
search very high-level, by providing an overview
of images that represent the entire collection, as
seen in [8, 17]. The user can then direct their
search to a region of interest, revealing more sim-
ilar content. This design is quite suited for dis-
playing large collections, the exploratory similarity-
based image browsing application proposed in [8]
could store millions of images. Graph-based visu-
alizations have been proposed to allow the user to
browse a collection step by step, where selecting one
item typically links to similar content, such as pre-
viously seen in [10]. Besides two-dimensional visu-
alizations, there have been some three-dimensional
visualizations as well, arguing that these make bet-
ter use of the available screen space and can hence
show more at a glance[19]. Two prime examples
of 3D visualizations are shown in the interfaces in
[18] and [1, 17], which respectively map a grid of im-
ages to a horizontal ring-shape and a globe-shape.
Both performed quite similar on tablet and smart-
phone[5, 19], and outperformed the standard two-
dimensional scrollable storyboard in terms of effi-
ciency. Notable was that they also compared both
three-dimensional layouts to a zoomable grid lay-
out. This zoomable grid, where each image was
initially shown in grid-like structure and could be
zoomed in on, worked well on a smartphone and
outperformed the others.

In the arrangement of images or videos we often en-
counter some degree of sorting or clustering, which
can be very useful to conveniently locate specific
content[16, 10]. It allows users to quickly assess
the available data and judge the relevance of entire
areas instead of single items. In the area of image
browsing, images are often sorted on visual features
(e.g. colour). However, one downside to visual sim-
ilarity sorting is shown in [15], where target images
were sometimes overlooked when placed alongside
similar images. In a random arrangement these
images stood out more, and thus were more eas-
ily found. Visual-based sorting makes less sense for
movie posters [9] as visual similarity does not guar-

antee conceptual similarity. To capture conceptual
similarity, caption-based sorting is an option. In
[15] this was even slightly preferred over visual sort-
ing. However, caption-based arrangements rely on
good image annotations. Luckily, movies generally
have a lot of available metadata.

3 Pilot Study

As the foundation of the interface was built mainly
on assumptions, it was important to verify the po-
tential and feasibility of the interface concept in
an early stage. Hence, a small pilot study was con-
ducted. The goals for the pilot study are outlined in
Section 3.1. The implementation of the prototype
interface is described in Section 3.2. Section 3.3
explains the procedure of the experiment. Finally,
the results are shown in Section 3.4 and discussed
in 3.5.

3.1 Objectives

The main question to answer in this pilot study was
the following: Does the MovieWall interface con-
cept have potential as an alternative for exploratory
movie browsing?

The first requirement is that users need to be able
to handle the interface. So, are users able to (eas-
ily) interact with the interface? Also, are users not
too overwhelmed by it? It’s important that users
are not negatively influenced by either.

The second important aspect of the concept is that
it should provide an engaging experience. In order
to do so, users need to enjoy interacting with the in-
terface to some degree, which is another important
variable to assess.

Furthermore, we wanted to analyse the interaction
behaviour of participants. How do they use the
available functionalities? What zoom levels do they
use? The latter could give more insight in what
size images people are comfortable browsing. If this
turns out very large, perhaps the idea of presenting
a lot of movies does not have as much potential, as
users are not comfortable with so many items on
their screen.
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Figure 1: Left: screenshot of the initial and at the same time most zoomed out state of the prototype
application. Right: most zoomed in state of the prototype application. In this case a movie is selected
and thus a panel is shown containing the details of the selected movie. All movie posters were downloaded
from www.themoviedb.org and used under the fair usage policy.

Finally, if there is potential, what issues need to be
addressed in order to improve the interface?

3.2 Implementation

The prototype application is developed for Android
and designed for tablet use, with a reference resolu-
tion of 1920 × 1200 pixels (16:10). All images and
data used were downloaded from the The Movie
Database1 (TMDb), either during runtime or pre-
stored, using TMDb’s open API.

For the pilot study, a first and basic version of the
interface concept was implemented. It features the
core element of the concept: a large wall of 8640
movie posters (144×60 movies), which are the 8640
most popular movies in The Movie Database. The
user can change both her position in the grid and
number of movie posters on her screen by zooming
and scrolling.

The initial, and at the same time most zoomed out
state of the movie wall, is shown in Figure 1 (left).
In case of the reference resolution, all movies are
shown on the screen, each poster image with an
average size of 13.3 × 20 pixels.

Based on earlier research on recognition of small
images[22], we assumed it would be near impossi-
ble for users to recognise anything at this point and
that this would encourage them to use zoom in and

1TMDb website: https://www.themoviedb.org/

stop at a zoom level on which they could comfort-
ably browse. The most zoomed in version of the
interface is shown in Figure 1 (right), in this case
the movie posters are 248 × 372 pixels on screen
and should be easily recognisable.

Selecting a movie marks its poster in the grid to
indicate the current focus, and opens a panel with
the main movie details like actors and plot as shown
in Figure 1 (right). Instead of taking up the entire
screen space, the panel only occupies part of the
available screen space. This allows users to still
interact with the movie grid while the panel is open,
but with a more limited space to do so.

The arrangement of movies in the grid is random.
We did not expect the sorting of the movies to sig-
nificantly influence the feasibility or potential of the
concept. Furthermore, we hypothesized that a ran-
dom arrangement could actually provide an inter-
esting environment which allows for serendipitous
discoveries.

3.3 Procedure

The experiments took place in a controlled envi-
ronment with an observing party. Participation
was entirely voluntary and not reimbursed. Prior
to the experiment, participants filled out a consent
form and received a short introduction to the ex-
periment and interface. The test device used was a
Samsung Galaxy Tab A with a screen resolution of
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1920 × 1200 pixels.

Prior to the actual trial, the participant was asked
to play around with the application for a short
while (max. 2 minutes). This was both to fa-
miliarize the participant with the interface and to
observe how the participant interacted with the in-
terface when using it for the first time. Afterwards,
the participant was asked to read a list of all func-
tionalities of the interface and state if they missed
anything.

Next, the participant was asked to use the appli-
cation with the following task (max. 5 minutes):
“Assume you are about to board a long flight, so
you will be offline for a couple of hours. Hence,
you want to download a couple of movies to watch
when you are in the air. Now use the interface
to search for, let’s say 3-5 movies that you would
probably download.”

Afterwards, the participant filled out a question-
naire and a semi-structured interview was con-
ducted about the answers given in the question-
naire and the observed behaviour while conducting
the task.

During both trials, the participant was observed
and each interaction was logged by the application.

3.4 Results

Ten people participated in the pilot study, nine
male and one female, ages 21-26 (average of 23.2
years old). Each of them watches movies on their
computer, seven of them also on television, no one
on tablets.

Are users able to handle the interface?

Generally all functionalities of the interface were
quite clear to the participants. For two it took a
while to realize they could zoom in initially.

Participants were asked to rate a few statements
on a five-point Likert scale about their experience
with the interface. These statements and the rat-
ings given are shown in Table 1. Every partici-
pant thought the interface was easy to use (S1),
and most also thought it was intuitive to interact
with (S2). Participants stated they thought the

interface worked fluently and according to expecta-
tion. One person was neutral about this statement,
as this participant was unsure what to do with the
application initially.

Most participants stated they were (slightly) over-
whelmed by the interface (S3), mostly at the be-
ginning. Only one participant disagreed with this
statement. The main reasons for this were the vast
number of movies, the lack of a starting point and
the lack of structure. Three out of the nine partic-
ipants that stated they were overwhelmed, viewed
this as a clearly negative experience.

Table 1: Frequency of each rating given for each
statement from the questionnaire.

Strongly Dis- Neutral Agree Strongly
disagree agree agree

S1 0 0 0 2 8
S2 0 0 1 3 6
S3 0 1 2 6 1
S4 0 2 3 4 1

S1: I thought the interface was easy to use.
S2: I thought interacting with the interface was intuitive.
S3: I was overwhelmed by the interface.
S4: I thought browsing the interface was enjoyable.

Do users enjoy using the interface?

Participants were divided about enjoying the
browsing experience (S4). Participants who liked
it, mentioned that they appreciated casually brows-
ing around and that they discovered new and un-
expected movies. Participants who did not (really)
like it, stated that it was too overwhelming, that
they encountered too many uninteresting movies or
that they did not like the lack of options to direct
their search.

Most of the participants stated they would find
such an interface a useful complement to existing
movie streaming applications, for example Netflix,
especially with the addition of more structure or
another means to direct their search to some de-
gree. Participants could see themselves use it when
not knowing or caring what to watch, or when
picking a movie with multiple people, for example
friends or family.

How do users interact with the interface?

7



Observations during the experiment and the log
data indicate that the participants used the zoom
function mainly to get to a comfortable level and
generally remained on this level. This suspicion
was confirmed in the interviews. The distribution
of zoom levels used per participant are shown in
Figure 2.

Figure 2: Distribution of zoom levels used per par-
ticipant. The zoom levels ranges indicate the width
of the images shown in pixels.

3.5 Discussion

All in all, the pilot study results indicate that the
concept has potential, but there are some clear is-
sues that need to be addressed in order to improve
the interface. Initially, the interface was quite over-
whelming for most users, which seemed to be pri-
marily caused by the fact that the wall was com-
pletely zoomed out at the start. Starting with a
larger initial zoom level could diminish this feeling.
Another cause for the overwhelmed feeling was the
lack of structure. While the random arrangement
of movies helped users to be more open-minded
and was often appreciated in the beginning, par-
ticipant generally wanted more structure (after a
while). There was no means for users to direct their
search to some degree, which was frustrating for

some. Sorting the movies based on metadata is a
possible improvement here. Yet, we should keep in
mind that the random arrangement did allow for
more serendipitous discoveries, and arranging the
movies in clusters might negate this effect.

4 Detailed User Study

The pilot study was rather small and informal, but
allowed us to identify issues in the initial design and
areas that needed more investigation, such as the
movie arrangement. To further evaluate the useful-
ness of the concept, the interface was improved and
a second, more detailed user study was conducted.
The concrete goals of this user study can be found
in the following section, 4.1. The improvements
in the implementation of the interface are listed in
Section 4.2. The procedure of the experiments is
described in Section 4.3. Finally, the results of the
experiments and its discussion can be found in Sec-
tions 4.4 and 4.5.

4.1 Objectives

The pilot study identified two potential issues of
the prototype interface, namely:

1. It was overwhelming, likely caused by (a) the
number of movies, (b) the initial zoom level
and (c) the lack of structure.

2. There was a lack of structure, giving users no
control over what content they came across,
causing some users to encounter a lot of unin-
teresting movies.

We hypothesize that these issues can be resolved
adapting the following:

a. Reducing the number of movies in total.

b. Initially showing less movies on screen.

c. (Semi-)Sorting the collection and/or adding
filter functionality.

While the pilot study suggests a preference for a
sorted arrangement over a random one, it needs
further investigation. Arranging movies in clusters
based on genre provides a means for users to di-
rect their search and might make the interface less
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overwhelming. However, this is likely at the cost of
serendipity. A potential middle ground is to clus-
ter the movies, but introduce a certain degree of
randomness. This approach can provide structure
for the user, but prevent a narrow vision. To test
these assumptions, we compared three different ar-
rangements of movies in this study:

1. Random (R): Same as in the pilot study; all
movies are randomly distributed.

2. Clustered (C): All movies are strictly clustered
on genre, with the most popular movies in the
center of the cluster. A possible arrangement
is visualized in the left image in Figure 3.

3. Semi-clustered (CR): Same as (C), but with
a certain degree of randomization in the outer
areas of each cluster and within the popularity
sorting. A possible arrangement is visualized
in the right image in Figure 3.

Another option to provide the tools to direct the
exploration process, is to allow users to filter on
metadata like genre or actors. In contrast to clus-
tering, this is an optional tool for structure. More-
over, it can be combined with any arrangement.

All in all, the following was investigated in this user
study:

• The general usefulness and acceptance of the
interface concept.

• The usefulness of filter functionality.

• The influence of different arrangements of the
movie collection, more specifically:

– The interaction with the movie collection;
i.a. the number of movies selected while
browsing the interface.

– The satisfaction of movies encountered
while browsing the interface. We sus-
pect this is higher for the clustered ar-
rangements, as the users are in control
of what content they encounter. How-
ever, serendipitous discoveries could in-
crease the satisfaction for the random ar-
rangement as well.

– The intrinsic motivation of users to use
the interface with each arrangement. We
assume that users will like the (semi-
clustered) arrangements better than the
random one, and thus have a higher in-
trinsic motivation to use these.

4.2 Implementation

The application used in the second study was an
improved version of the prototype tested in the pi-
lot study. The most important changes are listed
in this section.

The grid contains less movies, 2160 in total (72 ×
30). At the smallest zoom level each image is ap-
proximately 26×39 pixels. This decrease in movies
potentially makes the interface less overwhelming.
Furthermore, by decreasing the total number of
movies, the average popularity of the movies in-
creases and we expect this presents a more inter-
esting and relevant collection of movies to the user.
Additionally, the initial number of movies on the

Figure 3: Visualization of a clustered (left) and a semi-clustered arrangement (right).
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Figure 4: Left: the initial state of the improved interface. Right: The movie wall with multiple fil-
ters applied: Animation (genre) and Walt Disney Pictures (company), which highlights movies with
the genre Animation, produced by Walt Disney Pictures. All movie posters were downloaded from
www.themoviedb.org and used under the fair usage policy.

screen is greatly decreased to make the interface
less overwhelming. The new initial state of the ap-
plication is shown in Figure 4 (left).

Filters were added so users can look for movies with
similar metadata as the currently selected movie.
Movie details in the panel can be selected to high-
light all movies with, for example, a common ac-
tor. Filters can be combined so the user can easily
search for movies based on multiple criteria, with-
out having to enter complex queries. An example is
shown in Figure 4 (right). The following metadata
can be applied as a filter:

• Genres (up to five)

• Top actors (up to three)

• Top directors (up to two)

• Production companies (up to six)

The clustered and semi-clustered arrangements
were added. Moreover, when zoomed out far
enough, labels are shown indicating the location
of each genre cluster, helping the user identify the
structure of the collection.

4.3 Procedure

The experiments took place in a controlled environ-
ment with an observing party. Participation was
entirely voluntary and not reimbursed. Prior to the
experiment, participants filled out a consent form,

a list of general background questions and received
a short introduction to the experiment and inter-
face. The same device (Samsung Galaxy Tab A)
was used as during the pilot study.

Each participant tested all three different arrange-
ments. The order in which the arrangements were
presented to each participant were rotated between
participants, resulting in a total of six different or-
ders. To familiarize the participants with the ap-
plication prior to the actual experiment, they were
asked to use it for a short while (max. 2 minutes)
with the task to figure out all functionalities. After-
wards, the participants were informed about any-
thing they possibly missed.

For the upcoming three trials, the participants re-
ceived the following scenario: “Imagine you’re go-
ing on trip next week, you’re going to visit South-
Africa and subsequently Brazil. After your trip
you’re going back home, meaning you’ll have three
long flights ahead of you. During these flights you
want to watch some movies. There is no WiFi on
the plane, so you’ll have to download the movies
in advance. Assume that you’re at the airport gate
for your first/second/third flight and you have some
spare time. Find some movies to download that you
might like to watch during your the flight and add
them to your watchlist.”

For each different arrangement the participant used
the application for three minutes, starting with the
same arrangement as used while familiarizing with
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the application. Prior to each new trial, the new
arrangement of movies was globally explained to
the participant. In case the participant started
with the random arrangement, the cluster feature
was explained prior to the second trial. During
each trial, all interaction was logged by the applica-
tion. After each trial, the participant rated several
statements on a seven-point Likert scale, consist-
ing of the interest/enjoyment subscale of the In-
trinsic Motivation Inventory (IMI)[14] and specific
questions about movies encountered (listed below
Figure 6). A seven-point Likert scale was a re-
quirement for the IMI and was used for the other
statements for the sake of consistency.

After completing the three trials, a semi-structured
interview was conducted with the participant con-
cerning their opinion on the different arrangements
and the interface in general.

4.4 Results

Thirty people participated in the study, of which
twenty-two were male and eight female, ages 20
to 29 (on average 23.3 years old). Ten of them
watched movies on mobile devices, six on tablets
and five on smartphones. Twenty-two participants
used movie streaming services (e.g. Netflix), of
which nineteen on their computer, nine on televi-
sion, nine on smartphones, four on tablets and one
using the Xbox. Five participants had also partic-
ipated in the pilot study.

General usefulness and acceptance

As with the pilot study, all functionalities were
quite clear to the participants. As positive aspects
of the interface, they mentioned in the interview af-
terwards it worked smoothly (8 subjects) and was
easy/intuitive to use (5). In contrast to the pi-
lot study, not all participants (5) realized it was
possible to zoom. This was probably caused by
the difference in initial zoom level, where during
the second study it was deliberately set to a level
where we assumed users could recognise what was
pictured in most of the posters without being forced
to zoom in first. Yet, none of these five commented
on the small image size (initially 77×115 pixels per
poster), suggesting they were not bothered by it.

Looking at the zoom levels, the suspicion that users

are comfortable browsing with relatively small im-
ages seems further confirmed. Figure 5 shows the
percentage of time on each zoom level of all par-
ticipants, of both the pilot study and the random
arrangement of the second study. In the second
study we see that over all arrangements, roughly
two-thirds of the time a zoom level between 50-
150 was used. This ranges from an image width of
50 × 75 pixels to 150 × 225 pixels. With the test
device used, this roughly translates to between 60
and 610 movies on screen at once with the panel
closed. While there are clear similarities in zoom
levels between the two studies, participants of the
pilot study used larger zoom levels on average. We
hypothesize that this is mainly caused by difference
in initial zoom level. In the pilot study, the initial
image size was on average 13.3 × 20 pixels, which
is so small that users were forced to zoom in to be
able to recognise the movie posters better. We hy-
pothesize that this made users zoom in more than
needed to recognise the posters or even browse com-
fortably, possibly caused by the fact that people are
simply used to larger image sizes. In contrast, in
the second study the initial image size was roughly
77× 115 pixels, a zoom level on which we expected
users to be able to recognise most content. The
data suggests this was a correct assumption, as on
average around 20% of the time was spent on this
zoom level.

In the interview following the experiment, partic-
ipants were mostly positive about the interface.
When asked for their opinion on the interface,
comments included: “I saw a lot of movies (in
a short time)” (10); “it works smoothly” (8); “I
liked the filters” (8); “I encountered a lot of unex-
pected/interesting movies” (7); “I liked the use of
movie posters” (6). The main negative comment
was that one could only judge a movie by its poster
(at first sight) (5). Two participants mentioned
they felt like this caused them to only pick familiar
movies. When asked whether they enjoyed using
the interface, 24 participants gave an affirmative
answer, 4 were neutral about the statement and 2
said no. Both participants who did not enjoy using
the interface stated that they did not like looking
for movies in general. When asked whether they
thought they would use an interface like this again,
26 participants said they probably would. Many
stated that they would use it if they had no idea
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Figure 5: Comparison of zoom levels used between the pilot study, the random arrangement of the
second study and the second study in total.

what to watch (10). Others stated they would use it
to find a bunch of movies, for example before a va-
cation or flight (3), or when they wanted to watch a
movie they don’t know (3). Two participants even
stated they would use it instead of existing movie
streaming interfaces, if it contained all the movies
that streaming service has to offer.

When asked what participants would change or
improve upon, the most common answer was the
addition of a search function (14). Many partici-
pants mentioned they appreciated having a “start-
ing point” in the wall, for example a movie they
liked and from where they could search for more
related movies, which a search function could help
accommodate. Another requested feature was to
keep the filters active while switching or deselect-
ing movies (9).

Filters

The filter functionality was frequently used. One or
more filters were used in 66 of the 90 trials (73.3%)
and only two participants did not use them in any
of their trials. The number of times each kind of
filter was used, is shown in Table 2. Genre filters
were used most, which we assume is the most com-
mon search criteria for finding a movie to watch.
Yet, lesser common search criteria like director or
production company were also used relatively fre-
quently. This indicates a desire to find related

movies based on diverse sorts of criteria. Partic-
ipants also mentioned they would like to be able to
search on more kinds of metadata like collections
(e.g. Star Wars), script writers or story origin.

Table 2: Number of times each kind of filter was
used.

Genre Cast Director Company
R 79 21 0 15

C, CR 47 48 16 22
Total 126 69 16 37

Comparison of different movie arrangements

To compare the interaction of users with the movie
collection between the different arrangements, the
number of (unique) movies inspected during each
trial and the number of movies in the watchlist at
the end of each trial were recorded. We expected
that both these variables could be strongly influ-
enced for the second and third trials, since in each
trial the same data set was used. Thus, only the
results of the first arrangement used by each partic-
ipant were considered for this comparison. Table 3
contains the difference in inspected movies and Ta-
ble 4 the difference in movies added to the watchlist
between the three arrangements. When performing
a One-Way ANOVA, we see a significant difference
in the number of movies inspected, F(2,27) = 4.429,
p = 0.022. There are significantly more movies in-
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spected with the random arrangement than with
the semi-clustered arrangement. No significant re-
sults were found when inspecting R vs. C or CR vs.
C (p = 0.223, and p = 0.098 respectively). The dif-
ferences in movies added to the watchlist between
the different arrangements are not significantly dif-
ferent; F(2,27) = 0.788, p = 0.465.

Table 3: Descriptives for the number of movies in-
spected during the first trial of each participant.

N Mean SD Min Max
R 10 10.9 3.51 4 15
C 10 9.3 2.83 5 14
CR 10 7.1 2.079 3 10
Total 30 9.1 3.188 3 15

Table 4: Descriptives for the number of movies in
the watchlist at the end of the first trial of each
participant.

N Mean SD Min Max
R 10 6.3 3.917 1 11
C 10 5.9 2.331 3 10
CR 10 4.8 1.476 3 8
Total 30 5.67 2.746 1 11

After each trial participants were asked to rate
seven statements on a 7-point Likert scale. The
ratings given by the participants are shown in Fig-
ure 6. None of these were significantly different be-
tween the different arrangements. Besides specific
questions about movies encountered and picked
during the trials, the participants were asked to
rate the seven statements of the interest/enjoyment
subscale of the Intrinsic Motivation Inventory after
each trial. These results are shown in Figure 7. The
intrinsic motivation of users was not significantly
different between the different arrangements.

In contrast to the previous results, the interview
showed a clear favourite arrangement. Figure 8
shows the preferred and least preferred arrange-
ment of each participant. It shows that one-third
of the participants preferred either the clustered
or semi-clustered version; of those most mentioned
they did not really see the difference between the
two arrangements (7 subjects). Only one person
specifically preferred the semi-clustered version and
ten the strictly clustered version. The random ver-
sion was least liked, with two-thirds (20) of the

S1: I saw a lot of interesting movies
S2: I saw a lot of movies that didn’t interest

me
S3: I encountered a lot of movies that I didn’t

expect to see
S4: I thought it was hard to find movies I

wanted to watch
S5: I was satisfied with the movies I picked for

my fictional flight
S6: The movies I picked for my fictional flight

were different from what I expected to pick
S7: The movies I picked for my fictional flight

were different from what I normally watch

Figure 6: Visualization of the ratings given per ar-
rangement by the participant for each statement
in the questionnaire. The ratings were given on a
7-point Likert scale, from “not at all true” (1) to
“very true” (7), with “somewhat true.” (4) in the
middle.

Figure 7: Visualization of the intrinsic motivation
values per arrangement.
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participants stating it was their least favourite.
However, five participants liked the random ver-
sion best. Three participants had no preference,
all of them stated they would use the different ar-
rangements in different situations (“without specific
intent I’d use the random version, otherwise one of
the clustered ones”).

Figure 8: Number of participants that preferred
and least preferred each arrangement.

The interviews with the participants indicated that
the randomization in the semi-clustered version
mostly stayed unnoticed. Only five participants
explicitly mentioned they were surprised with the
placement of certain movies, of which three pre-
ferred the strictly clustered version. While mostly
unnoticed, participants did inspect and pick ran-
domized movies. Figure 9 shows the percentage
of randomized movies in the watchlist at the end of
the trial for each participant. Fourteen participants
had at least one randomized movie in their watch-
list. Interestingly enough, two out of the three
participants that preferred the strictly clustered
version over the semi-clustered version because of
the randomization, had randomized movies in their
watchlist (participant 6 and 25).

4.5 Discussion

In the pilot study, we identified two potential issues
of the interface: it was overwhelming and there was

Figure 9: Percentage of randomized movies that
each participant had in their watchlist at the end of
the trial with the semi-clustered arrangement (CR).

a lack of structure (or any other means to direct
the search process to a certain extent). The results
of the second study suggest that these issues have
been resolved. Consequently, that seems to have
lead to a more enjoyable, engaging browsing expe-
rience. When asked whether the participants en-
joyed using the application, 80% of the them gave
an affirmative answer, as opposed to only half of
the participants in the pilot study.

While the study further confirmed the usefulness of
the interface concept, the influence of the different
arrangements on the tested variables was less ap-
parent than expected. We hypothesized that the
semi-clustered version could provide a nice balance
between structure and allowing the user to discover
unexpected content. However, there is little evi-
dence this was the case. The issue with the semi-
clustered arrangement is most likely that it opposes
the expectations of users, which can be undesir-
able. When participants noticed the randomization
in the clustered version, it was generally perceived
as strange or faulty, both rather negative charac-
teristics.

5 Conclusion & Future Work

In this work, we presented an interface concept for
engaging, exploratory movie browsing we call the
MovieWall interface concept.
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One concern of this concept was the number of
movies on screen could be too large and the sizes of
the movie posters too small. However, participants
were quite able to handle the interface. The inter-
action of users with the interface suggests that they
were comfortable browsing with relatively small im-
ages and thus many movies on their screen at once.
Previous research already showed that humans are
quite proficient at recognising small images, but the
fact that they are also willing to browse with such
small images is new. Furthermore, the large ma-
jority stated they enjoyed using the interface and
would probably use it again.

The filters added in the second version of the in-
terface were used frequently and explicitly men-
tioned by users as a very useful feature. While
users mostly filtered on genre, we saw a moder-
ate use of the cast, company and director filters as
well. This indicates a desire of at least some users
to navigate by diverse kinds of metadata, which is
often not encouraged or focussed on in state-of-the-
art movie browsing applications. Some participants
stated they would like even more sorts of metadata
to navigate by. For future work, it would be inter-
esting to further analyse what types of metadata
people would use while browsing movies, and how
to best facilitate this.

As for the arrangement of movies, the results were
inconclusive. In contrary to our prediction how-
ever, the randomized arrangement did not perform
significantly different than the other arrangements
in terms of movies found or satisfaction about
movies encountered. However, when asked what ar-
rangement participants preferred, the strictly clus-
tered arrangement was the clear favourite, and the
random arrangement was liked least.

For future work it would be interesting to integrate
this design in an existing state-of-the-art movie
browsing interface, to analyse its usage. This would
provide a more realistic test setting. Furthermore,
it would be interesting to test the potential of
the interface for different platforms such as smart-
phones or computers, as this work was solely fo-
cussed on tablets. Finally, we are positive this in-
terface can be applied outside the domain of movie
browsing as well, as it can essentially provide a vi-
sually appealing starting point to the exploration
of any collection.
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Chapter 2

Demo paper

This chapter contains the demo paper, meant to be submitted to the Multimedia Modeling Con-
ference (MMM 2018). It introduces the MovieWall interface concept and showcases the improved
version of the MovieWall interface as shown in the previous chapter, based on the finding of both
the pilot study and the second, more detailed user study.
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Abstract. With the continuous growth in video streaming and video
content, it becomes increasingly important to make the available content
accessible to users. In the domain of movie browsing, popular stream-
ing applications often present the user with a limited number of recom-
mended options. This allows users to make a choice relatively fast and
effortless, but generally provide no convenient way to explore beyond
the recommendations without going in a very specific direction. This ap-
proach can be limiting, especially on touch-based devices which offer rich
interaction possibilities. In this work we demonstrate an interface con-
cept we call the MovieWall in order to complement existing systems. It
facilitates exploratory browsing through large movie collections on mo-
bile touch-based devices. The interface essentially consists of a large grid
of movie posters, controlled by standard touch gestures. Simplistic, yet
visually appealing and able to display a large number of movies. User
studies have verified the feasibility and usefulness of the interface.

1 Introduction

Video streaming has become extremely popular in the past years, as a result
of the increasing accessibility of (fast) internet and the ever growing amount of
video content, both professional and user generated. These developments make
it increasingly important to find suitable ways to present the available content
to the user. Interfaces of state-of-the-art movie streaming services generally use
the approach of recommendations. The system decides what (small) part of the
available content is presented to the user, so the user does not have to spend
a lot of effort and time browsing around. This approach works well for specific
situations and certain platforms, but can be limiting as there is generally no
convenient way to explore beyond the recommendations without going in a very
specific direction. On a television controlled by a remote, an interface requiring
a lot of complex interaction is undesirable. However, nowadays a multitude of
devices are used to browse and watch video content. Especially touch-based
mobile devices, which have become very dominant on the market, offer rich
interaction possibilities. Yet, state-of-the-art movie browsing interfaces do not
differ all that much between platforms.

To complement existing movie browsing interfaces, we present what we call
the MovieWall : an interface concept for engaging, visual exploration of large



movie collections on mobile touchscreen devices. The interface essentially con-
sists of a large grid of movies, presented by their respective movie poster, which
can be navigated using standard zooming and panning touch gestures. It is a
simple, yet visually appealing design, which can show a relatively large num-
ber of movies as only their posters are shown. This approach is inspired by the
fact that humans are quite capable of recognising small images. In [2] it was
shown that with images as small as 32 × 32 pixels, people were able to recog-
nise over 80% of their content accurately. Comparable results were found in [1],
when evaluating the use of small thumbnails on mobile phones, contradicting
the common belief that these devices are not suitable for showing multiple small
images at the same time. Furthermore, the user studies we have conducted with
the MovieWall interface strongly indicate that users are not only able to browse
relatively small movie posters, but are also comfortable doing so.

2 Interface Overview

The demo interface is implemented for Android and designed for touchscreen
tablets. The device on which all user studies have been conducted, has a reso-
lution of 1920 × 1200 pixels. All movie related data used, is obtained from The
Movie Database (www.themoviedb.org), through their open API.

Movie wall The core element of the application is the movie wall: a large
grid with movie posters. In the demo interface it consists of 2160 movies. This
number of movies was not perceived as too overwhelming in the user studies
conducted hence used for this demonstration. We are confident this number can
be increased, as long as the movie collection remains interesting and relevant for
the user. The movie wall can be navigated using standard touch gestures: multi-
touch zooming and single-touch dragging. Completely zoomed out, the entire
wall is shown to give users an idea of the size and structure of the collection, as
shown in Fig. 1 (left). Completely zoomed in, the posters should be large enough
so every detail is easily recognisable.

Fig. 1. Left: Completely zoomed out movie wall. Right: Zoom level at the start. In
both screenshots the movies are randomly distributed over the grid.



Zoom levels The zoom level at starting point of the application is shown in Fig.
1 (right). Initially, poster images are relatively small, likely smaller than what
people are used to, but still recognisable (approximately 77 × 115 pixels). User
tests we conducted strongly indicate that this initial zoom level contributed to
the users’ tendency to browse with relatively small images. This is encouraged
considering it allows users to see large amounts of content at once, which is the
idea behind the interface. Roughly two-thirds of the time, users browsed with
image sized between 50 × 75 pixels and 150 × 225 pixels. With the test device
used in these experiments, this approximately translated to between 60 and 610
movies on screen at once.

Movie details & filters Selecting a movie in the grid opens a side panel,
containing a short overview of its metadata; the movie title and its most relevant
genres, cast, directors and production companies (Fig. 2, left). Each of the latter
can be applied as a filter. A filter highlights every movie in the wall with the same
metadata, as shown in Fig. 2. Multiple filters can be combined to allow the user
to search for related movies based on various criteria; a powerful yet easy to use
feature, which does not require the user to enter complex queries. The filters can
be turned off by either deselecting them in the side panel or by removing them
in the top bar. The user can add custom filters as well, by entering keywords
in the input field in the top bar, as shown in Fig. 2 (right). In the user tests,
we observed that the filters were used often by participants. Furthermore, each
type of metadata provided as a filter was used to some extent.

To show additional movie details, the information button in the side panel
can be clicked. These movie details are shown instead of the movie wall, as it is
assumed users generally do not need to see both at the same time. Furthermore,
this design creates enough space to show additional material like trailers.

Fig. 2. The left image shows the movie wall with the genre Animation applied from
the side panel. The right images shows multiple filters: Pierce Brosnan and James
Bond, which highlights all movies starring the actor Pierce Brosnan and containing
the keyword James Bond. James Bond is a custom filter in this case.



Arrangement of movies We tested different arrangements of the movie col-
lection in the grid: randomly distributed and (semi-)clustered based on genre. No
significant differences were found between the different arrangements, although
most participants stated a preference for a clustered arrangement. Yet, one-sixth
of the participants did have a strong preference for the random arrangement and
some others stated they would use either based on the situation. Hence, we see
value in providing both and leaving users to choose whichever they prefer. The
clustered arrangement is shown in Fig. 3.

Fig. 3. Arrangement of movies clustered by genre. The left image shows it completely
zoomed out, with labels that indicate the position and size of each cluster. The right
image shows the same arrangement, zoomed in on the Animation cluster.

3 Conclusion and Future Work

We presented an interface concept that facilitates exploratory browsing of large
movie collections, aimed at complementing existing, state-of-the-art movie brows-
ing services. So far, we focussed on usage of the interface on mobile devices,
tablets to be precise. For future work, it would be interesting to expand this re-
search to different devices, e.g. smartphones and computers. Furthermore, while
we designed and tested the interface within the domain of movie browsing, we
are positive this interface can be applied to other domains as well, as it can
essentially provide a starting point for the exploration of any (largely) visual
collection.
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Chapter 3

Annotated appendix

1 Literature Study: Facilitating and Evaluating Exploratory Movie
Browsing and Related Fields

1.1 Introduction

In this literature study, the state of the art and research opportunities in the field and related
fields of exploratory movie browsing are identified. This will support and guide the thesis project
which aims to (1) create an interface which facilitates the exploratory search of large movie col-
lections and (2) scientifically evaluate this interface. This interface should have the following
characteristics:

• It facilitates the exploratory browsing1 of movies.

• It provides an enjoyable browsing experience to the user.

• Its core is a storyboard with movie posters.

• It is designed for use on mobile touch-based devices (especially tablets).

As there is little literature specifically targeting exploratory movie browsing, two closely related
fields will also be reviewed: image and video browsing. Even though this project focuses on
three main criteria (exploratory search, movie browsing, use on mobile devices), not all literature
discussed in this survey will meet all of these criteria. However, all literature included contains
relevant information for this project.

Section 1.2 will discuss movie browsing interfaces. As image and video browsing are closely re-
lated to this topic, both will be discussed in section 1.3. Section 1.4 proposes evaluation methods
for an exploratory movie browsing system. Section 1.5 will conclude the literature study.

1.2 Exploratory Movie Browsing

Popular movie streaming services (e.g. Netflix2) often offer its users the possibility to search for
movies using keywords or pick a movie from the recommended section. Such recommendation
systems are usually the focus of improvement of these services; Netflix even held a competition to

1Exploratory browsing is the opposite of directed search, as for the latter a clear search target exists. We define
exploratory browsing here as a search activity where the user has no or only a vague idea of a target. This can either be
caused by the lack of knowledge of the search domain or simply by a desire to explore.

2https://www.netflix.com/
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improve theirs3, the winning algorithms described in [16, 42]. While this means recommendation
systems are often quite sophisticated, they are still far from perfect. And if the user wants to
browse beyond the recommended movies, there is generally no convenient way to do so. Many
movie search interfaces are not focused on exploratory search and thus do not facilitate it very
well. So even though there is a lot of research in the field of recommendation systems, there
is little focus on providing the means for exploratory browsing. And this while exploratory
browsing can be a very good tool when the search goal is vague. Moreover, it can provide a
fun and entertaining browsing experience. One of the few interfaces proposed for exploratory
search of movies is MovieClouds[21, 8]. MovieClouds allows its users to browse through a cloud
of words, topics (especially moods and emotions) extracted mostly from the audio and subtitles
of the movies. Participants in a user study thought it was a interesting and fresh visualization
of movies, but the interface was a bit overwhelming. Another approach to exploratory movie
browsing is shown in [19], which presents a graph-based interface called NEMP. The user is
presented with a few popular movies at the start (using movie posters) and can choose a movie to
its liking, whereas the interface consequently shows similar movies to the chosen movie, based on
metadata (genre, actors, etc.). This process can be continued for as long as desired. The interface
was compared to the TMDb web interface4 and for both interfaces participants were asked to add
movies worth watching to their personal watchlist. There was no significant difference in number
of movies added to the watchlists with each interface. Users indicated though that interesting
links could be found more easily using the NEMP interface.

This outlines how little research has been done in the field of exploratory movie browsing. Fur-
thermore, both interfaces shown could not really prove that their performance was better than
any other movie browsing interface already existing, perhaps not caused by the lack of good
initiatives but by the means of evaluation. This shows the importance of a method to properly
assess the performance of such systems, a subject touched upon in section 1.4.

1.3 Image & Video Browsing

While not much literature focuses on movie browsing interfaces, plenty can be found on image
and video browsing. Both fields are closely related to movie browsing, as of course a movie is
a specific type of video and its movie poster is a specific type of image. Moreover, videos and
movies are a medium often represented in interfaces by still images (key-frames). The difference
should be noted as well though, namely the fact that each movie, unlike much other video con-
tent, already has a representing thumbnail available in the form of a movie poster. And other
than most image and video content, there is much more metadata available for a movie (poster).
Still, much can be taken from image and video browsing research.

Many (commercial) image and video browsing systems we use today, feature a 2D storyboard
interface, where the user can scroll through thumbnails presented in a grid-like structure, e.g.
Google image search and many standard mobile gallery applications. However, interfaces like
these have their limitations, the first one being that the user can only see a relatively small part of
the images or videos in the collection at all times. This makes it difficult to get a good overview
of the entire collection and its structure. Other than that, it makes it hard or even impossible to
compare items far apart. Furthermore, to browse the entire collection, the user has to go through
tedious scrolling actions. When not finding the desired image, the user has to go back and forth
or start again, which can be frustrating. Lastly, there is no way that the user can find an item
located at the end just as fast as an image located at the start of the collection[36].

Various interfaces and improvements have been proposed the past years. Section 1.3.1 shows
research on similarity-based structured interfaces. Section 1.3.2 discusses three main different
methods to visualize an image or video collection. Section 1.3.3 discusses 3D browsing interfaces.
Lastly, section 1.3.4 contains research on the use of (multiple) small thumbnails.

3The Netflix Prize was an open competition where competitors had to improve the prediction accuracy of how much
someone would like a movie. See http://www.netflixprize.com/ and [3]

4The Movie Database website: https://www.themoviedb.org/
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1.3.1 Similarity-Based Clustering

This section contains different methods of ordering (large) collections of images or videos. We
will not go in-depth about the technical background (apart from its consequences for perfor-
mance) but mainly look at the high level concepts and their advantages and drawbacks.

Visual similarity
Many image browsing interfaces use some sort of similarity measure to determine the ordering of
images. In [28] the usefulness of similarity-based clustering is evaluated. A grid with randomly
distributed images is compared to an interface with images sorted by visual similarity (based
on low-level visual features), showing that users were able to locate specific images faster using
the latter. These findings are confirmed in [18], where an interface based on visual similarity
is proposed to effectively browse image results on the web. In [27] however, participants were
slower with a visual similarity-based arrangement, indicating that a random arrangement could
work better in some cases. An explanation for this is that using an arrangement based on visual
similarity, similar images sometimes seem to merge, making them less eye-catching than in a
random arrangement. However, there was a preference for the similarity-based arrangement
though not overwhelming; participants thought it was more enjoyable to use and thought this
made it easier to find the photos they wanted. A drawback of clustering based on image features
is that these methods are often expensive[30], which could make them infeasible for use on less
powerful, mobile devices.

A specific type of visual similarity-based sorting is sorting based on color, used in several brows-
ing interfaces [1, 29, 33], as it was shown that this can improve known item search of images [31].
An advantage of color sorting is that it is intuitive and fast, the latter meaning that it is applicable
for mobile devices as well.

Caption-based similarity
Other than based on visual features, image and video content can also be sorted on captions.
Images and videos often have some semantic context which is not captured in visual features,
so for some content it might not make sense to sort on visual features. Movie posters can be an
example of this, as shown in [15]. In [27] a caption-based arrangement was shown, which was
actually slightly preferred over their visual-based sorting. It was not tested against a random
arrangement though. While caption-based similarity arrangements can be really powerful, they
can only be as good as their captions. And an issue with this being that many images and videos
lack these (good) captions. Furthermore, labels might be needed for the user to understand the
structure of a collection. The need to label clusters for clarity was also mentioned in [5, 40].

We can conclude that similarity-based visualization is a powerful approach as a user can quickly
assess whether a cluster in its entirety is of interest to her or not by only looking at a few items
[19]. Caption or context-based similarity seems the most potent approach for arranging movies,
as it might not make sense to sort movie posters on visual similarity[15]. Furthermore, movies
often have a lot of metadata available that can be used for clustering (genres, actors, director,
etc.), as done in [19]. We have seen that a potential drawback of visual-similarity sorting is that
certain items can be overlooked when placed in a similarity-based arrangement as opposed to
a random one. Whether this characteristic transfers to caption-based similarity arrangements as
well cannot be assumed without further investigation. Randomness could lead to more unex-
pected discoveries, but might not allow the user to direct her search well enough. All in all, the
best way to arrange movies is not at all obvious and provides an interesting research topic.

1.3.2 Visualization of Image and Video Collections

Image and video browsing interfaces using similarity-based sorting can generally be divided into
three categories: distance-based, hierarchical and graph-based. This section discusses the visual-
ization methods, in order to assess their potential suitability for an exploratory movie browsing
interface.
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Distance-based visualization
While interfaces often use an uniform mapping of thumbnails, there are also those that posi-
tion thumbnails based on their differences, showing similarity using spatial mapping, e.g. [28,
26, 18, 39, 40, 9]. These often use methods like principal component analysis (PCA) or multi-
dimensional scaling (MDS) to calculate Euclidean distances between images. This also touches
upon the first drawback of these methods: they can be computationally expensive, especially
when calculating global maps. The second potential drawback is that, even though these meth-
ods provide a very clear clustering of the collection, it also introduces overlap of images. While
not being the focus of the research, in [28] every single test subject disliked the overlap in the
similarity-based interface. According to them, overlap made it hard to see the edges of an image
and sometimes occluded important details, making images less recognizable. In [18] users could
adjust the overlapping rate, being able to choose between preservation of the spatial differences
or less overlap. Unfortunately, they do not show any in-depth data about the use of this fea-
ture, other than that users appreciated being able to adjust the level of overlap. A user study of
[39] showed a slight user preference for a uniform (grid) layout over a non-uniform layout, but
there were no clear differences found between the two. However, for touch-based devices over-
lap could introduce another issue as selecting on a touchscreen device is less precise than with a
mouse, and selecting an image in an overlapping cluster could prove to be much harder[9].

Hierarchical visualization
With large collections, it is difficult to show all the content initially. Putting everything in a
standard 2D scrollable storyboard will force users to do a lot of tedious (horizontal) scrolling
in order to find what they are looking for. In contrast to this, hierarchical interfaces only show
a part of the content, ideally being representative for the entire collection. Typically the user
can then zoom in on a region of interest, revealing more, similar images or video (key-frames).
This hierarchical nature makes such interfaces suitable for storing large collections. For example,
the hierarchical globe interface of [29] can theoretically store over 23 million images with just 3
hierarchical levels. DynamicMaps[14], a hierarchical infinite 2D grid interface, can also handle
millions of images. But it should be noted that this is also thanks to its local map generation,
overcoming performance issues with commonly used (global) clustering methods. A user study
comparing DynamicMaps to simple Relevance Feedback interface, indicated that it supported
exploratory search well, and was more fun to use. For video browsing hierarchical structuring
can also be very useful. An example of this is shown in [38], featuring an interface with 3D rings
with key-frames of a video. The user can inspect video segments in as much detail as needed,
opening a new ring for each hierarchical level.

While hierarchical interfaces have its advantages, it can be hard to for users to decide which
region contains what they are looking for. A user study of [29] showed that with a Known Item
Search task, users had a hard time finding the right image if it was not on the top level.[1].
Furthermore, it can be hard to find images with less common concepts, as they can be hidden
away in another area[14].

Graph-based visualization
Graph or link-based visualizations enable the user to browse a collection step by step based
on similarity. The user can typically choose a thumbnail in the current visualization and new
similar, linked content will appear instead of the old ones. The berry-picking approaches in [20,
19] use this concept combined with distance-based visualization. They calculate local maps of
the neighborhood and align them to get the impression of panning through a global map, each
time selecting a new image (or movie). They argue that these local maps are more accurate
than a global map and less expensive. The Rotor-[7], Cross- and ForkBrowser[6] for browsing
video key-frames also use a link-based approach. They use threads, lists of shots sorted on some
feature, e.g. query result, visual similarity, semantic similarity or time. The interface visualizes
these threads as different directions the user can go. When a new shot is chosen from the available
threads, new threads linked to that shot appear. A hierarchical graph approach is shown in [2],
for exploratory image and video search. The interface shows the previous image, current image
and all images three levels deeper in the graph. The further in the graph, the smaller the image.
To accompany this, they also have a grid-like visualization where all the graphs are sorted around
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the current image.

A drawback of graph-based visualizations is that the user never really has an overview of the
entire collection. But one could argue that this is hard to accomplish with any interface when the
collection gets really large, which is the case with many image and video collections on the web
these days. Another potential issue of graphs is that it is very possible to go around in circles,
which is usually not desirable. Also, going back or finding the right link could be tedious if the
user wants something entirely different than her current location in the graph.

All three have their own advantages and drawbacks. Distance-based visualizations create clear
clusters, enhancing what was mentioned earlier about being able to judge an entire cluster on its
relevance by only seeing a few items. Drawbacks are however that global distance calculations
can be expensive and the overlap these it creates is potentially undesirable. It’s also hard to
visualize a large collection with this visualization, but it can be combined with the others, for
example shown in [20, 19]. Graph-based visualizations can work well for large collections and
is relatively inexpensive if local maps are used[19]. It’s a good way to keep refining a query
when on the right path. However, it is hard to get an overview of the entire collection and it
can be tedious to get on the right path when currently in a wrong part of the graph. This is
less the case with hierarchical visualizations, as often the user can simply zoom out and go to
a different region of interest. Because of this zoomable nature it could also prove to be very
suitable for touch-based devices as zooming is often a very easy and intuitive interaction on
these. It can be a difficult task though to represent the collection well on the top-level of the
hierarchical structure. Rare concept might be hidden away somewhere unexpected and hard to
find. We have already seen the graph-based approach in movie browsing[19], but the hierarchical
approach only in image browsing. Yet it showed promising results in an exploratory context, e.g.
in [14], so whether this works for movie browsing on a mobile device as well is another research
opportunity.

1.3.3 3D Interfaces

In addition to 2D interfaces, many 3D interfaces for image and video browsing have been pro-
posed the past years. Making use of a 3D visualization space can result in better use of available
screen space and can thus show more images or key frames at a glance[36]. The MediaMetro[4]
and mTable[5] interfaces use a 3D city metaphor for browsing image and video content. In [38],
a 3D carousel is proposed for browsing videos, featuring hierarchical levels to view video con-
tent in as much detail as desired. An interface with several 3D layouts is shown in [22], so users
can choose the layout of their preference for their current task. MINI[9] is a mobile 3D image
browser for multi-dimensional data. The use of multiple planes allows them to sort data on dif-
ferent criteria. A video browsing interface for tablets is presented in [11], featuring a 3D filmstrip
to browse through key-frames. Unfortunately, these papers contain little to no evaluation or
comparison to the standard 2D storyboard interface. Two 3D interfaces that have been evaluated
more extensively are the Ring and Globe interfaces.

The Ring interface started out as a vertical cylindrical 3D storyboard [37, 35]. The advantage
of this interface over the standard 2D storyboard is that it is able to show a larger part of the
collection, with different levels of detail. Low detail for the images in the back, high detail for
the images in focus. This makes it easier to compare or navigate to images in different locations.
A user study comparing the 3D interface to a standard 2D storyboard interface showed only a
small, non significant improvement in performance though. The Ring was later improved upon,
by using color sorting, making it horizontal and using bended images in stead of flat ones[34].
Even though the latter resulted in more distorted images, there was less occlusion and got rid
off gaps in the cylinder. An advantage of the horizontal Ring is that it gives a good view of the
images in the back, without too much distortion Other than that, the user study indicated that
it was more natural looking than the vertical version. No significant difference in performance
between the two was shown, but most users preferred the horizontal ring. In [32] the Ring was
compared to a standard 2D storyboard featuring the same color sorting. The Ring was 12.7%
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faster with Known Item Search tasks. It has to be noted though, that the trial time was very
dependent on the location of the target image in the interface. E.g., target images located on
the sides of the ring as seen from the initial state (where the images were almost occluded) took
significantly longer to find.

The Globe interface was introduced by [29]. The interface consists of a color-sorted globe with
hierarchical levels. The authors argue that a globe provides an intuitive interface, as a globe is
a familiar concept because of its direct analogy to the earth. In [1] two improved versions of
the Globe are presented and tested. This resulted in an improved version which was no longer
hierarchical and used a different color-sorting method with special regions for very dark and very
bright images (H-Globe). The hierarchical levels didn’t work very well for Known Item Search
as images that were not located on the top level turned out to be hard to find. In a user test with
24 participants, a set of 350 images and a Known Item Search task, the H-Globe outperformed
the standard 2D storyboard with 23%. It also scored better ratings for workload (NASA-TLX).

We’ve already seen that the Ring and Globe both outperform a standard 2D interface on a PC.
In [10, 36], the Ring[33], Globe[1] (H-Globe) and two other interfaces are compared in several
tests, on several devices. The Ring and Globe performed very similar when used on a tablet. In
a second test, both were also compared to the Grid and ZoomableGrid on a small mobile device.
The Grid is a standard 2D storyboard interface. ZoomableGrid is an interface where each image
is visible initially in a grid-like structure and can be zoomed in on to see images in higher detail.
Each interface applied the same color sorting. User tests took place with different set sizes (100,
200, 300, 400). The Grid performed worse the higher the set size, which can be easily explained
by the extra scrolling needed with higher set sizes. The other 3 interfaces did not have this issue.
The Ring and Globe once again performed similar and had similar flaws. One problem with
the 3D interfaces is that images at the sides of the 3D shapes at the initial view were almost
entirely occluded. ZoomableGrid performed best, outperforming the others in most set sizes.
The authors see ZoomableGrid as the most suitable for small mobile devices and recommend
looking into combinations of the ZoomableGrid and the 3D interfaces for future work.

Altogether, 3D interfaces definitely have potential as their main advantage is that they are able
to show more images at a glance, in different levels of detail. The Ring and Globe interfaces were
able to outperform standard 2D storyboards on PC and tablets. The characteristics of the specific
3D shape used has to be taken into account though, as the images at the sides are easily occluded.
However, it is hard to say whether they provide advantages for exploratory search, as none of
the 3D interfaces above have evaluated this type of browsing. Also, it need to be noted that the
interfaces that have been evaluated, have often done so using small set sizes of a few hundred
images or videos.

1.3.4 Small Thumbnails

Even though many interfaces shy away from using small thumbnails, it has been shown that hu-
mans are very capable of recognizing small images, especially when it concerns moving images
[12]. These findings partly inspired the interface concept in this project, being confident that users
can deal with multiple, relatively small images. In [41] it was shown that humans were able to
accurately recognize more than 80% of 32 × 32 pixels color images on a PC, outperforming com-
puter vision algorithms. Similar results were shown in [12], when testing different thumbnail
sizes on a mobile phone. Especially for moving thumbnails the results were surprising, at 30 pix-
els the error rate was lower than 20%. As design guidelines, they suggest using at least 90 pixels
for static thumbnails and 70 pixels for moving thumbnails. In [13], it was tested whether these
values still hold when multiple thumbnails (5-9) are shown instead of one, isolated image. This
turned out not to be the case, however, their results indicate that users are still very capable of
dealing with multiple small thumbnails. A user study comparing several browsing interfaces[35]
also found that when using an interfaces with images of 55 × 32 (4 times smaller than images in
the 2D storyboard they compared it to) there was no significant difference in performance. It has
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to be noted though, that it performed significantly worse in workload and was not very liked by
the participants.

All in all, this research shows that humans are definitely able to handle multiple small thumb-
nails, not even at the cost of significant performance. However, the question remains if they
would like to do so. Earlier work seems to indicate that user do not like it if they can only browse
using small images[35], but it was fine in a situation where also more detailed images were avail-
able, as was the case with the 3D interface featured in the same paper.

1.4 Evaluation

For the evaluation, it is important to keep in mind that the envisioned interface for this project
focuses on the following:

• Facilitating exploratory browsing of movies.

• Providing an enjoyable browsing experience.

Evaluating an exploratory search interface is quite different from evaluating a system focused on
directed search. For the latter, efficiency is often paramount and thus what is being evaluated.
This can be done measuring objective data like trial times and error rates. For exploratory search
interfaces however, this is not so easily done as there is no clear, desired outcome[24]. Moreover,
in a direct search scenario the user often desires a fast result, while in an exploratory search
scenario this is not always the case, as the user might just enjoy browsing around for a while, so
objective metrics like time to find a target do not indicate performance of such a system.

Often researchers use their own, non-standardized questionnaires with statements that partici-
pants rate on a Likert scale, to get an idea of user satisfaction, e.g. in [19, 14]. However, this is
quite limited and imprecise[24] and it can be hard to draw real conclusions from those about user
experience. Many also use the NASA-TLX to measure subjective workload. While less workload
can indicate a better browsing experience, it’s not enough to conclude this.

To evaluate whether a system provides an enjoyable browsing experience, one should assess the
user experience or engagement of such a system. Especially for exploratory search, as user en-
gagement is a strong indicator of the performance of an exploratory search system.[43]. User
engagement can be measured with the following approaches: self-reported engagement, cog-
nitive engagement or online behaviour metrics.[17] The last one requires vast amounts of data
which is hard to obtain within the scope of this project. Although cognitive engagement allows
working with objective data, the interpretation of such data includes a whole other research do-
main. The remaining option is self-reported engagement, which relies on user subjectivity. It can
be used in both lab settings and online studies and seems the most feasible for this project. A
method to do so is the User Engagement Survey (UES)[25, 24], using six dimensions of engage-
ment: Aesthetics (AE), Focused Attention (FA), Felt Involvement (FI), Perceived Usability (PUs),
Novelty (NO) and Endurability (EN). It was initially validated using e-commerce environments,
but later its generalizability in the field of exploratory search was examined[24] and the model
was also adapted for use with mobile devices[23].

1.5 Conclusion

In this literature study we have examined exploratory movie browsing and its related fields:
image and video browsing. It has shown that there is little research in the area of exploratory
movie browsing and even less in the evaluation thereof, leaving many research opportunities.
The field of exploratory searching itself is also still developing as (commercial) browsing inter-
faces still mostly rely on keyword search. This we’ve also seen when examining video and image
browsing interfaces; many are focused on directed search and are evaluated accordingly, using
objective measures like trial times and error rates. For the exploratory systems discussed here,
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most evaluations use self-engineered questionnaires, which are limited and less reliable when
concluding anything about user engagement. To really measure the multi-dimensional concept
of user engagement, better methods are necessary, e.g. the User Engagement Survey[25].

Literature concerning image and video browsing has shown us valuable lessons about sorting
and visualization techniques, which should be kept in mind during the creation of the interface
envisioned in this project. However, as the fields still have their differences and many interfaces
were focused on directed search, we cannot simply transfer each finding. It has been shown
that similarity-based clustering can assist image browsing, especially using visual similarity. For
movie browsing however, the question remains whether clustering on metadata (e.g. genres)
will assist this activity or will narrow its users vision, preventing them from doing serendipitous
discoveries. The same field has shown us that structuring content using (Euclidean) distances,
graphs and hierarchies can ease and improve the browsing process, the last two especially with
large collections. However, we have only seen the graph-based visualization in the field of movie
browsing[19]. Could a hierarchical visualization, e.g. as shown in [14] prove to be useful for an
exploratory browsing interface? Furthermore, 3D interfaces have been discussed but not yet
tested with exploratory search scenarios. Could 3D interfaces have an advantage over 2D in-
terfaces when used for exploratory browsing? These are all questions that to the best of our
knowledge have not yet been answered, and thus provide interesting research opportunities.
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2 Pilot Study

A pilot study was conducted in the earlier stages of this project to verify the potential and fea-
sibility of the MovieWall interface concept. The main results of this user study are reported in
chapter 1, section 3.4. This section contains additional implementation details and a more elabo-
rate overview of the data obtained during the user study.

2.1 Implementation

The prototype application was developed in Unity5. At early stages it was already decided that
the application was going to be very visual and possibly contain visual animations, which is
relatively easy to achieve with a game engine. Furthermore, with Unity the application can easily
be ported to several platforms, including Android.

The application is designed for use on touch-based tablets, in landscape orientation. The resolu-
tion of the test device (Samsung Galaxy Tab A 10.1), 1920 × 1200 pixels, was used as a reference
resolution.

The interface features a large grid of 8640 movie posters in total. A low resolution image (62× 93
pixels) of each movie poster is stored locally, to decrease the number of web requests needed
during runtime. Because this low resolution becomes very apparent when zooming in beyond
a certain image size, high resolution images are loaded during runtime when the movie posters
on screen become larger than 124 × 186 pixels. These high resolution images are 185 × 277 pix-
els. These high resolution images are loaded in memory and disposed of after a while of not
being used to limit memory usage. Only the low resolution images are stored locally to limit the
application size.

Both the poster images and movie data used were obtained from The Movie Database, a com-
munity managed movie and TV database (www.themoviedb.org). This database was selected both
for its accessible and easy to use API, extensive documentation and the comprehensive amount
of metadata per movie. The one drawback of using their API is the request limit, which allows
no more than 40 requests every 10 seconds. However, since image requests do not fall under this
request limit, it should not be an issue, as it is very unlikely that a user desires and succeeds in
selecting 40 movies within 10 seconds.

2.2 Data

Table 3.1 show the ratings given by each participant for each statement in the questionnaire.
Explanations of the ratings given are summarized in Table 3.2. Tables 3.3-3.7 contain additional
data from the interview. Figures 3.1 and 3.2 show graphs of the zoom levels used during the
experiment by each participant. We use P1-P10 to refer to each individual participant. In the
tables that contain the interview data, we use the #-sign to indicate how many participants gave
a similar answer or explanation.

Table 3.1: How each participant rated the four statements given, after using the interface. Each
statement was rated on a 5-point Likert scale.

Statement P1 P2 P3 P4 P5 P6 P7 P8 P9 P10
I was overwhelmed by the interface 4 3 3 2 4 4 4 4 4 5
I thought the interface was easy to use 5 5 5 4 5 5 5 5 4 5
I thought interacting with the interface was in-
tuitive

4 5 5 5 5 4 5 4 3 5

I thought browsing the interface was enjoyable 3 3 3 4 5 4 4 4 2 2

5Unity is a cross-platform game engine, free to use for the development of non-commercial applications.
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Table 3.2: Interview questions and answers according to the ratings given to each statement.
The exact ratings given for each statement by each participant are shown in Table 3.1.

Statement: I was overwhelmed by the interface.
Rating # Question(s) Answers #
1-2 1 You didn’t think the interface was

overwhelming. Why do you think
you were able to handle it well?

It was clear that you could zoom in, making it less overwhelm-
ing

1

3-5 9

Why did you think the interface
was (slightly) overwhelming?

There are a lot of movies on your screen initially 8
No clear structure 3
I didn’t know where to start 3

Do you see this as a negative
aspect of the interface?

Initially, yes, I didn’t know where to start 2
After a while, yes, because I wanted more structure. 1
Yes, if it would always be like this, for once it’s fine 1
Yes, it is too much 1
No, but perhaps it would be good to show that you can zoom
in initially

1

No, it was a lot initially, but after zooming it was fine 2
No, you see how much choice there is 1

Do you have any ideas on what
could/should be done to make it
less overwhelming?

Zoom in initially 4
Filter functionality, either during or before browsing 3
Cluster the movies in subcategories 2
Add indication that it is possible to zoom 1
Use different sized images 1

I thought the interface was easy to use.
Rating # Question(s) Answers #

4-5 10 You found the interface quite easy
to use. Any comments on that?

Controls are simple and straightforward 3
Very intuitive to use 3
Easy to use if you know how a tablet works 2
Functionality was clear 1
Works fluently 1
It worked like I expected it to 1

I thought interacting with the interface was intuitive.
Rating # Question(s) Answers #

1-3 1
Why didn’t you think the interface
was intuitive to use?

Initially it wasn’t clear to me what I should do. 1

How would you make it more
intuitive to use?

Adding a tutorial 1
Automatically zooming the grid to some point 1

4-5 9 Why did you think the interface
was intuitive?

It uses standard gestures for zooming and scrolling 5
It worked like I expected it to 4

I thought browsing the interface was enjoyable.
Rating # Question(s) Answers #

1-3 5

Why didn’t you think browsing
the interface was enjoyable?

It was hard to look for something specific 4
You can’t see similar movies of an interesting movie 2
There were too many movies 2
I felt like I was just aimlessly scrolling through the application 1
There were a lot of uninteresting movies 1
I didn’t know where to start 1

Can you think of anything that
could/should be done to make it
more fun or enjoyable?

More structure, i.e. sorting on genre 2
Adding filters 1
Being able to save a movie or go back to a previous movie 1
No, but it’s practical right now and that is fine 1

4-5 5 Why did you think browsing the
interface was enjoyable?

I liked just casually browsing through the movies 3
It brought me to new/unexpected movies 3
I saw more than I normally would 1
It helps to find a lot of movies 1
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Table 3.3: In the interview participants were asked to explain certain observed interaction
behaviour (zooming, side panel usage). The explanations given are shown in this table.

Interaction Option # Explanation #

Zooming

Not used very
often

8 I reached a level where I could view the posters well and kept using that 4
It didn’t feel useful to use zooming to get to another part in the grid
because of the random arrangement

2

Just scrolling was fine to discover new content 2

Used
regularly

2 Zooming out allowed me to go through the movies faster 1
I used it to navigate to a different region 1
I zoomed out a little more to look at the movies globally, if something
seemed interesting I zoomed in on that

1

Panel Often closed

9 I wanted to have the space to look at other movies 6
I only used it to check the details 6
I can’t handle that much on my screen 1
I judged the movies by posters, so I didn’t need the panel 1

Often opened 1 To compare the selected movie to others 1

Table 3.4: Participants’ answers to the question: “Do you think the random arrangement [of the
grid] was good, or would you have an idea for a different arrangement that might work better?”

Opinion #
It would be nice (and less overwhelming) if there was more structure 3
It would be nice to be able to filter out categories I don’t like 3
In the beginning it’s fine, after a while I want to be able to direct my search more 2
It can be fun, but it is not something I would always want 1
I expected it to be sorted on genre and I think this would be nice, so the search can be a bit more directed 1
It’s nice that you’re more stimulated to look for different genres 1
I didn’t miss the lack of structure 1

Table 3.5: Participants’ answers to the question: “Do you think this interface could be an alternative
or complement to existing movie browsing interface (e.g. of streaming services)?”

Answer # Explanation #
Either 1 Yes, I was really able to find something new with this interface 1
Alternative 1 You have a bigger overview of what there is on offer and you see more possibilities 1

Complement 7
It would be a nice addition when you don’t really know what to watch 1
But only with additional ways to direct your search 1
Yes, but I wouldn’t use it 1

Neither 1 I like the way it works, but right now there is too much input and no way to direct my search 1

Table 3.6: Participants’ answers to the question: “In what situations would you rather use this than
existing movie browsing interfaces?”

Answer #
When I don’t have a real preference 4
When I don’t know what to watch 4
When picking a movie with multiple people (friends, family) 3
If I wanted to watch something less known 1

Table 3.7: All the suggestions done by the participants during the interview.

Suggestion #
(An option to) Sort/cluster the grid 5
The option to filter out content you don’t like 4
Search function 3
Show related movies, somehow 3
It would be cool to make the metadata in the panel interactive 2
Infinitely scrollable grid (or something else that would fix the movies at the border not being in focus) 2
Spacing between the posters 1
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Figure 3.1: Visualization of the zoom levels used by participant P1-P5. (1) The first graph shows
the zoom level over time. (2) The second graph contains the same information, but sorted by
zoom level. (3) The third graph shows the percentage of time on each zoom level, where the

zoom levels are grouped in bins.
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Figure 3.2: Visualization of the zoom levels used by participant P6-P10. (1) The first graph
shows the zoom level over time. (2) The second graph contains the same information, but sorted
by zoom level. (3) The third graph shows the percentage of time on each zoom level, where the

zoom levels are grouped in bins.
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3 Detailed User Study

Based on the findings in the pilot study, the interface was improved and a second, more detailed
and formal user study was conducted. The main results of this user study are reported in Chap-
ter 1, section 4.4. This section contains additional implementation details and a more elaborate
overview of the data obtained during the user study.

3.1 Implementation

The main differences of the improved interface are the filters and the additional (semi-)clustered
arrangements. For the filters, a local database had to be created, as described in Section 3.1.1.
Furthermore, two clustered arrangements were added for which a clustering algorithm had to
be created, as described in Section 3.1.2.

3.1.1 Local database

For the filter functionality, it had to be possible retrieve specific data of each movie in the grid at
once. For this it was extremely inconvenient to make web requests to the API at runtime, because
of the request limit mentioned in section 2. Hence, we created a local SQLite database with any
necessary data of the 2160 most popular movies in The Movie Database.

3.1.2 Clustering

For the clustered arrangements we decided to cluster the movies based on genre. This seemed
the most intuitive sorting and provided an acceptable number of clusters as there are 19 different
genres in The Movie Database. We decided to only put each movie in one cluster, to keep the
movie collections of each different arrangement comparable. The placement of clusters relative
to each other is random. We considered placing highly correlated clusters close to each other,
but this is not a trivial task because of the numerous correlations between genres. Furthermore,
using the zooming functionality, users can easily swap between genres. Hence, we did not think
it would significantly influence the outcome of the user study if we used a more advanced clus-
tering algorithm.

The clusters were created using an external tool. The tool works as follows:

• The first (most prominent) genre of each movie is extracted from the database.

• For each cluster, starting with the genre with the most movies, the “best” location is de-
termined. This is done selecting a random index in the grid, checking the x closest indices
around it, where x is the number of movies in the cluster and counting how many of those in-
dices are already in use by other cluster(s) (overlap). This repeated a 100 times or until the
overlap is below a certain threshold. In the end the best option is selected, and the cluster
is added to the grid. Figure 3.3 (left) shows a possible outcome.

• Because this outcome is often far from optimal as can be seen in the image, it can be opti-
mized. In one optimization iteration, it is checked for each index whether it is beneficial to
swap it with another index in the grid. If so, it is swapped with the most beneficial option.
A swap between two indices is beneficial if the sum of their distances to each respective
cluster center becomes smaller than what it currently is.

• Although this simple approach gets stuck in a local maxima after some iterations, the out-
come is often satisfactory. An example of an optimized solution is shown in Figure 3.3
(right).

• If desired, the outcome can be further adjusted manually and saved to a .json file.
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Figure 3.3: Possible distribution of clusters, calculated and visualized by a separate tool. Left
shows an initial, non-optimized solution. Right shows an optimized solution, based on distance

to the cluster centers.

In the application, the file with cluster data is read and all movies are distributed accordingly.
Furthermore, within a cluster, the movies are sorted on popularity, with the most popular movie
in the center of the cluster. Additionally, labels with genre appear when zoomed out far enough,
as shown in in Figure 3.4. The label size scales with the cluster size and only appear for clusters
with a minimum of 10 movies.

3.1.3 Semi-clustered arrangement

For the semi-clustered arrangement the same cluster data was used as with the strictly clus-
tered arrangement. However, a certain percentage in the border area of each cluster is randomly
swapped with another movie in the grid. We chose to only swap movies in the border, as we
expected it would be strange for users to see a randomized movie in the middle of a cluster.
In this case, the outer 70% of each cluster was treated at randomizable area, and of this area,
50% of the movies were randomly swapped with other movies. Additionally, within a cluster,
25% of the movies were randomly swapped, creating randomness within the popularity sorting.
These percentages were chosen as they provided a desirable outcome. A possible result of this
randomization is shown in Figure 3.4.

Figure 3.4: A visualization of the semi-clustered arrangement.
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3.2 Data

The tables below provide additional log, questionnaire and interview data. Table 3.8 shows the
interaction with the movie collection of the first trial of each participant. Tables 3.9 and 3.10
provide additional data about the filter usage. Tables 3.11 and 3.12 show the results of the ques-
tionnaire, filled in by each participant after each trial. Finally, Tables 3.13, 3.14 and 3.15 contain all
interview questions and answers. We refer to participant numbers when using P. Furthermore,
we abbreviate the three arrangements; Random, Clustered and Semi-Clustered, respectively with
R, C and CR. In the tables that contain the interview data, we use the #-sign to indicate how many
participants gave a similar answer or explanation.

Table 3.8: The number of unique movies inspected during the first trial and number of movies
in the watchlist at the end of the first trial, listed for each participant.

Arrange-
ment
during
first trial

P Number
of unique
movies
viewed
during the
trial

Number
of movies
in watch-
list at the
end of the
trial

R

1 14 4
2 12 7
7 10 3
8 12 10
13 15 10
14 13 11
19 13 11
20 10 3
25 6 3
26 4 1

C

3 10 6
4 10 8
9 10 7
10 14 3
15 10 7
16 6 4
21 6 3
22 5 4
27 12 7
28 10 10

CR

5 7 4
6 5 4
11 6 6
12 8 5
17 10 8
18 7 4
23 9 4
24 3 3
29 7 6
30 9 4
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Table 3.9: Filter usage during each trial of each participant.

P Total number of fil-
ters used during the
trial

Max number of fil-
ters active during the
trial

R C CR R C CR
1 3 2 0 2 1 0
2 3 0 0 2 0 0
3 13 0 10 3 0 3
4 8 5 6 2 1 1
5 0 0 0 0 0 0
6 5 0 5 1 0 2
7 7 0 0 1 0 0
8 5 3 10 2 1 2
9 4 1 3 2 1 1

10 2 3 11 1 1 3
11 2 0 0 1 0 0
12 2 7 3 1 2 1
13 14 5 12 3 1 2
14 13 6 2 1 1 2
15 6 1 7 2 1 3
16 0 3 0 0 1 0
17 4 7 7 1 2 1
18 5 0 0 1 0 0
19 6 3 0 2 2 0
20 9 7 11 1 2 2
21 6 3 0 2 1 0
22 1 1 2 1 1 1
23 0 10 5 0 5 1
24 0 0 0 0 0 0
25 4 6 2 1 1 1
26 4 1 0 2 1 0
27 5 5 2 2 1 1
28 0 1 3 0 1 1
29 7 3 2 2 1 1
30 8 6 14 2 1 2

Table 3.10: Usage of different types of filters with different arrangements and in total.

Genre Cast Director Company Total
R 79 21 0 15 115
C 10 24 14 4 52

CR 37 24 2 18 81
Total 126 69 16 37 248
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Table 3.11: Intrinsic motivation of each participant to use each interface setting.

P 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R 5.7 5.1 4.9 4.1 5.6 2.7 5.0 5.7 4.6 3.1 3.3 6.6 6.4 6.3 3.6
C 5.9 5.6 4.9 6.0 5.3 4.4 4.9 5.1 6.3 3.3 5.1 6.0 5.6 5.6 3.3

CR 5.6 6.0 4.4 6.0 5.0 4.6 4.6 5.3 6.4 3.6 5.3 6.1 4.9 6.0 3.4

P 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
R 4.3 3.7 4.1 5.4 5.6 5.3 3.3 4.4 4.1 3.9 4.4 3.9 4.1 4.4 5.9
C 4.7 5.7 5.1 6.1 5.7 4.9 3.3 5.4 4.3 4.6 2.4 5.4 5.0 5.1 4.0

CR 4.4 5.7 4.6 5.1 5.1 4.6 4.1 5.9 4.6 4.6 4.3 5.3 4.3 5.3 5.3

Table 3.12: Answers given to each statement in the questionnaire for each participant.

P S1 S2 S3 S4 S5 S6 S7
R C CR R C CR R C CR R C CR R C CR R C CR R C CR

1 7 6 5 2 1 2 6 4 3 1 1 2 6 6 5 5 5 5 4 5 4
2 6 5 6 4 4 4 5 5 6 3 1 2 6 6 6 3 6 4 3 6 5
3 6 6 4 6 5 5 3 2 4 3 2 5 5 6 5 2 2 3 2 2 3
4 3 7 7 6 3 4 3 2 3 7 1 1 7 7 7 1 3 1 1 1 1
5 6 5 5 4 4 2 6 5 4 3 4 3 5 5 6 6 3 5 6 3 3
6 4 5 6 6 4 5 4 2 3 6 2 1 5 6 6 2 2 1 3 1 1
7 2 4 4 3 5 6 2 3 3 6 1 4 6 6 6 1 1 1 1 1 1
8 6 6 6 7 5 5 6 5 3 4 5 3 7 7 7 5 3 2 1 1 1
9 5 7 6 6 4 3 5 2 3 6 1 2 6 7 7 4 2 2 5 5 2

10 4 4 5 3 6 4 5 4 6 3 6 6 5 5 4 5 5 5 3 2 4
11 2 5 6 6 6 6 3 3 5 6 4 2 6 6 6 5 3 1 5 2 2
12 7 7 5 2 2 2 5 6 1 1 2 5 7 6 7 1 6 1 2 1 1
13 6 5 6 3 6 1 1 2 2 2 3 2 7 6 6 3 2 2 2 2 2
14 6 6 7 5 2 2 2 2 2 5 5 5 7 7 7 4 4 2 1 1 1
15 3 6 5 5 2 3 5 6 5 5 2 3 5 6 5 5 4 4 5 2 3
16 4 4 5 6 4 6 5 2 4 5 3 4 4 6 5 2 1 3 2 1 1
17 4 5 5 5 3 3 3 2 1 6 3 3 5 6 7 1 1 3 1 1 1
18 4 5 5 6 4 4 4 4 4 5 3 2 5 5 6 5 3 2 5 2 4
19 5 6 3 2 4 4 3 5 5 3 2 5 6 6 6 2 6 5 2 5 5
20 3 3 4 3 6 6 3 2 3 6 7 6 6 1 6 2 7 1 2 4 2
21 6 5 5 5 5 5 2 2 3 4 3 3 6 6 6 2 2 2 2 2 2
22 5 4 4 7 7 7 7 5 6 6 3 3 7 7 7 1 1 1 1 1 1
23 6 7 7 6 7 7 7 6 6 4 4 2 7 7 6 6 3 7 5 5 6
24 4 4 5 5 5 3 4 6 2 6 5 4 5 4 5 6 3 3 6 4 6
25 6 7 5 5 5 3 1 1 3 1 1 2 6 7 7 2 1 2 3 5 7
26 5 2 1 3 6 7 3 1 1 2 7 7 7 3 2 2 1 4 7 1 1
27 6 5 5 3 6 6 5 2 4 2 7 5 6 3 3 5 1 3 2 2 5
28 7 6 7 3 6 2 2 5 1 3 3 2 7 6 7 1 5 3 1 5 5
29 6 4 7 4 6 2 6 6 1 5 6 4 5 5 5 4 6 6 5 6 5
30 3 6 6 5 2 5 5 5 5 5 2 4 6 7 6 2 6 4 2 5 4

S1: I saw a lot of interesting movies
S2: I saw a lot of movies that didn’t interest me
S3: I encountered a lot of movies that I didn’t expect to see
S4: I thought it was hard to find movies I wanted to watch
S5: I was satisfied with the movies I picked for my fictional flight
S6: The movies I picked for my fictional flight were different from what I expected to pick
S7: The movies I picked for my fictional flight were different from what I normally watch
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Table 3.13: Interview questions and answers about the specific arrangements.

Question Answer # Explanation #

Which
arrangement
of the movies
did you
prefer?

R 5

Everything is mixed up, so it doesn’t narrow your vision 3
I first though it’d be very annoying, but it was surprisingly nice 1
I didn’t have to think about the structure, I could just browse 1
If I’m not looking for a specific movie I prefer to see all sorts of things 1

C 10

I could easily find movies I wanted to see 4
I liked navigating by genre/genre labels were very convenient 3
I found more movies that I wanted to watch than with the other set-
tings

2

Everything seemed to be in the right place 2
The movies that I wanted to see were close together 1
I didn’t encounter many uninteresting movies 1
You can search more directly 1

CR 2 It felt like I could find what I wanted most easily with this setting 1

C, CR 10

Didn’t see the difference between C and CR 7
With this setting I can avoid genres/movies that don’t interest me 4
The sorting helped me navigate through the wall 3
I like to have a starting point/direction 2
It was easy to switch between genres 1
It was easier to find a movie I liked and their related movies 1
I really liked that I already knew the genre of movies to some degree 1

No
pref-
erence

3 It depends, with something specific in mind I would use C or CR,
with no specific intent I would use R

2

It depends, I’d use C or CR for quickly finding something, if I had
more time I’d use R

1

Which
arrangement
of the movies
did you prefer
least?

R 20

It was harder to search for something specific than with the other set-
tings

7

I saw a lot of movies that didn’t interest me 4
I couldn’t easily find movies I wanted to watch 3
I wasn’t in control of the movies I saw 3
Searching based on genres and that was more convenient with the
other settings

2

I missed a starting point, e.g. a movie or genre that I found interesting 2
Too chaotic 2
Too many movies 1

C 3

It narrows your vision because all the same movies are together 2
I couldn’t really find movies I wanted that I hadn’t already found with
CR

1

I felt like I often saw the same movies 1
I was thinking about the structure 1

CR 4
Sorting seemed to make less sense/random movies were annoying 2
It wasn’t as easy to find movies with this setting 1
I didn’t have the feeling that I saw a lot of new movies 1

No
prefer-
ence

3 See explanation above

Is there a different
arrangement of the movies
that you think would be
better that didn’t appear in
this test?

Besides genre, also on rating 7
Add movies to all genre clusters in which they belong 2
If a movie has multiple genres, put it between the clusters it belongs
to

1

On popularity/rating, with the highest rated/most popular movies
in the center

1

Sort on the director/writer of the movie 1
On colour, to pinpoint movies of which you know what the poster
looks like

1

Write/country of story origin 1
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Table 3.14: Interview questions and answers about the interface in general.

Question Answer #

What did you
like about the
interface?

I saw a lot of movies (in a short time) 10
It works smoothly 8
I liked the filters 8
I encountered a lot of surprising/unexpected/interesting movies 7
I liked the use of movie posters 6
It was easy to use/intuitive 5
I liked that you could zoom 4
I liked the way of browsing 4
It looks good 4
More fun than scrolling through a list 3
It can handle a lot of movies (without becoming chaotic) 2
Very efficient use of screen space 2
Easy to find (new) movies 2
Enough information for picking a movie 2
Clear overview 2
It worked like I expected it to work 2
I liked the grid structure 2
It was easy to find related movies 2
Easier to use than existing movie browsing interfaces 1
I was able to find a lot of movies I wanted to watch 1

What didn’t
you like?

You can only judge by poster (at the first sight) 5
I tended to only pick movies I was already familiar with (because I had
to judge on the poster)

2

Only suited for touch screen 1
Movie centered on click. This made me lose my orientation sometimes. 1
If you have a specific movie in mind there is no easy way to find it 1
I couldn’t click on movies excluded by the filter 1
With my dyslexia is was sometimes hard to to work with small posters 1
It’s a little chaotic/intense 1
I didn’t like being able to scroll both ways, I’d prefer scrolling only one
way

1

What would
you
add/improve
upon?

Search bar/function 14
Keep filters on when switching between movies or closing the panel 9
Add an easy way to show all movies of a certain collection (e.g. Star Wars) 3
Movie description more in focus so you don’t always need to scroll 1
Being able to only show cluster labels that you’re interested in 1
More information to the panel 1
Filters that you can use independent from the selected movies 1
Double tap to zoom 1
Sometimes I lost track of where I was. Highlight selected movie more 1
Highlight everything in the cluster if you tap on a cluster label 1
Somehow include recommendations 1
Indicate the number of movies highlighted with the current filter(s) 1
Filter out certain movies before you start 1
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Table 3.15: Interview questions and answers about the interface in general.

Question Answer # Explanation #

Did you
enjoy
using the
interface?

Yes

24 The interface was innovative/new/surprising 5
It worked pleasantly 4
It was a fun experience 3
I liked seeing a lot of movies 3
More enjoyable than existing movie browsing interfaces (e.g. Netflix) 3
Nice just browsing through all the movies 2
You don’t get handed on a platter what you have to watch 2
I saw a lot of movies I wanted to watch 2
Filters were fun 2
You can find all sorts of movies 1
It gave me inspiration for movies to watch 1
It was convenient to find something you’d normally wouldn’t really
watch

1

Matched my need better than existing movie browsing interfaces 1
Lot of freedom to browse 1
Better than browsing through a list 1

Neutral 4 I wasn’t ecstatic to use it or anything, but it worked fine 4
No 2 Browsing/looking for movies isn’t my thing 2

Would
you use
this
interface
again?

Yes

26 It works better for me than existing movie browsing interfaces (e.g. Net-
flix)

5

Because I never know what to pick 3
Because it gives a lot of options 2
Because I found a lot of movies 1
Because it works pleasantly 1
When I have no idea what to watch/not looking for anything specific 10
If I had to pick multiple movies at once, e.g. for a vacation or flight 3
When I want to see a movie I don’t know 3
If it had all the movies a streaming services had to offer I would use it 2
If I want to have a lot of control over what movies I see 1
When picking a movie with roommates 1
When I’m open to anything 1
If I want to watch a movie with a certain genre, and I want to see my
options

1

No

4 I don’t watch movies on mobile devices 1
I don’t like looking for movies 1
I generally already know what I want to watch, so I have no need for this 1
An interface like Netflix’ works better for me, I like the recommendations 1
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4 Demonstration Interface

After conducting both the pilot study and a second, more elaborate user study, we improved
the interface according to our findings and finally present a demo of the interface concept. Note
how we still call it a “concept”, as it is above all about the high level concepts, and less about
the exact implementation of each feature in the interface. For example, we do not claim that our
visualization of the filter functionality is the only and optimal way to do so, instead we plead
that having filters which allow users to easily combine metadata to search for related movies is
a beneficial feature. This section contains a more elaborate description of the interface presented
in the demo paper in Chapter 2.

4.1 Implementation

The demo interface is implemented as an Android application and designed for use on touch-
screen tablets. All movie related data comes from The Movie Database (TMDb), using their API.
Hence, the screenshots in this section contain movie posters that might be copyright protected.
These were downloaded from themoviedb.org and used under the fair-usage policy which applies
to copyright protected images.

Movie wall The core element of the demo interface (and its previous versions) is the large grid
filled with movie posters. It consists of 2160 movies (72 by 30), which are the top movies from
TMDb ranked by popularity. This number did not seem to overwhelm users in the second study
and is thus kept the same for the demo. However, we are confident number can be changed,
as long as the resulting movie collection is interesting and relevant for its user. This movie wall
can be navigated using standard touch gestures: multi-touch pinch-to-zoom and single touch
dragging. The most zoomed out and zoomed in states of the grid are shown in the left and right
images in Figure 3.5, respectively. Completely zoomed out the entire grid is visible, meant to
give the user an overview of the size and structure of the movie collection. Completely zoomed
in, every movie poster should be easily recognisable for the user.

Figure 3.5: The most zoomed out (left) and zoomed in (right) states of the demo interface. In the
screenshots shown, the movies are randomly distributed over the wall. All movie posters were

downloaded from www.themoviedb.org and used under the fair usage policy.

Initial zoom level The initial zoom level is shown in Figure 3.6. This is the same zoom level
as used in the second version of the interface. A completely zoomed out start did not work very
well, as it was quite overwhelming for the user. Moreover, it generally caused them to zoom in
relatively far, to what we assumed more commonly used image sizes, and thus not even trying
smaller zoom levels. The latter is not a direct issue, but it prevents the user from taking full
advantage of their capabilities to recognise smaller images and thus the interface design too.
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During the second user study, a larger zoom level was used. We saw that users had much less
tendency to zoom in very far, and on average spent one-fifth of their time on or close to this
zoom level. The results of the second study indicate that this initial zoom level worked quite
well, hence it was kept the same for the demo interface.

Figure 3.6: The initial zoom level of the demo interface. In the screenshots shown, the movies
are randomly distributed over the wall. All movie posters were downloaded from

www.themoviedb.org and used under the fair usage policy.

Figure 3.7: Both images show the side panel containing all movie data that can be applied as a
filter. The right images shows the panel with room for more detailed material, which can be
opened using the information button in the side panel. All movie posters were downloaded

from www.themoviedb.org and used under the fair usage policy.

Movie details Selecting a movie highlights it, so the user is less likely to lose its position in
the grid, and subsequently opens a panel with movie details, such as genres and actors. In the
initial version of the interface, the movie details were put in a side panel which covered only
part of the screen space. This allowed the user to still interact with the movie wall with the panel
opened. The idea behind this design was that it could open up for more coupling between the
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wall and the movie details. This coupling was introduced in the second version of the interface
with the addition of filters. This caused an increase in interaction with the movie wall with the
panel opened, as the filters were a quite successful feature. Still, the panel took up 40 percent of
the screen space while opened, which is relatively much. Furthermore, the side panel contained
some information that we assumed was not useful to have while interacting with the wall, for
example the movie plot. Hence, in the demo interface the movie details are split into two panels,
a side panel containing all the filters and the other more detailed information about the movie.
The side panel takes up only 20 percent of the screen space. The second panel is shown instead
of the movie wall, since we assume it is rarely useful to look at both simultaneously. This design
also creates more room for additional material related to a movie, for example a trailer (not yet
implemented in the demo). Both panels are shown in Figure 3.7.

Filters The genres, actors, directors and production companies in the side panel can all be ap-
plied as filters. Filters highlight everything on the movie wall that meet the currently specified
filter criteria. Multiple filters can be combined, allowing users to easily search for movies based
on multiple criteria, without having to enter complex queries. The second study showed this was
a successful feature, and many participants explicitly expressed their appreciation for the filters.

An issue with the filters in the previous version of the interface was that they would turn off as
soon as the user switched movies or closed the details of the current movie. This was undesirable,
as it did not allow the user to browse with filtering enabled with the panel closed. Furthermore,
selecting all filters again was a tedious process in case a user wanted to keep browsing based
on the same criteria after switching movies. To solve this issue, every filter added in the demo
interface is not only marked in the side panel, but additionally added to the top of the screen,
shown in Figure 3.8. To turn a filter off again, it can either be deselected in the panel, or removed
from the top of the screen (when the movie details are closed or changed). Filters have different
colours to indicate the different types of filters (genre, cast, director, company).

The demo interface features a search bar as well, which allows the user to specify custom filters.
While this will cost users slightly more effort, it grants them the freedom to add criteria not
(currently) provided by the standard filters. In the demo interface, a custom filter returns any
movie containing the keyword in the following data: (original) title, tagline, characters, cast,
crew, genres and companies. An example of a custom filter is shown in Figure 3.8. This was a
feature highly requested in the second user study.

Figure 3.8: The left image shows the movie wall with the single genre filter Animation applied.
The right images shows multiple filters: Pierce Brosnan and James Bond, a combination that

highlights all movies starring the actor Pierce Brosnan and containing the keyword James Bond.
James Bond is a custom filter in this case. All movie posters were downloaded from

www.themoviedb.org and used under the fair usage policy.
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Arrangement of movies In the second user study we compared different arrangement of movies.
However, these results did not show any significant differences in user experience or in satisfac-
tion or number of movies found. The main difference was in user preference: most preferred a
clustered arrangement over a random one. Hence, we propose to have at least a default, clus-
tered option for such an interface. The clustered arrangement is shown in Figure 3.9. However,
one-sixth of the participants had a strong preference for the random arrangement, which is why
we propose to include it. In the demo interface users can choose between either one.

Furthermore, we hypothesize that the disfavour of the random arrangement was perhaps not
mainly because the movies were randomly distributed, but rather because of the inability to
avoid uninteresting content. Therefore, we believe that an improvement for the random arrange-
ment could be to let users pre-filter the wall, for example excluding movies with specific genres
or other metadata. However, this does require extra effort from a user’s side.

A semi-clustered arrangement did not work very well in the second study. It did not perform
worse either, but the study did not prove any of the assumptions that it would be a good middle
ground between clustered and random. Hence, such an arrangement would need more inves-
tigation to prove its usefulness. Moreover, some users saw the randomization as a flaw in the
system, which is undesirable.

Figure 3.9: Arrangement of movies based on genre. The left image shows it completely zoomed
out, with labels that indicate the position and size of each cluster. The right image shows the

same arrangement, zoomed in on a part of the animation cluster. All movie posters were
downloaded from www.themoviedb.org and used under the fair usage policy.
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Conclusions and Future Work

In this thesis project we have investigated and verified the potential, feasibility and usefulness
of the interface concept we call the MovieWall. It facilitates visual, exploratory browsing through
large movie collections. An informal pilot study in the early stages of the project showed the po-
tential of the concept and revealed issues with the design. We improved the interface with these
issues in mind. A second, more detailed user study was conducted with the improved interface.
It showed that the issues with the first version were largely tackled. Analysis of the interaction
data gathered during the usage of the interface also further confirmed the willingness of users to
browse with relatively small images. The fact that humans are very capable of recognising small
images was already shown in earlier research, but observation that they are also willing to do so,
is new. The subjective feedback given by the participants was overwhelmingly positive, 80% of
all participant enjoyed using the interface and 87% would use such an interface again. Based on
the findings in both users studies, we proposed a demonstration implementation of the interface
concept.

For future work, it would be interesting to integrate this design in existing movie browsing inter-
faces, as it is meant as a complementary, alternative visualization. Our work strongly suggests
there is a demand for an interface like the MovieWall (or the functionality it provides). Yet, our
user studies did not explicitly test whether users would choose this visualization over the stan-
dard one (in certain situations), besides subjective statements. So analysing its usage in a more
realistic setting, could further prove its usefulness.

Our research indicated there is a desire to search based on various movie criteria, while this is
not a feature often encouraged or focussed on in standard browsing interfaces. When provided
with filters for genre, cast, crew and production companies, each filter type was used to a certain
extent. Future research could look into what sorts of metadata users would use to navigate by,
and better ways to incorporate this in browsing interfaces.

To test the potential of the interface, we chose to conduct our user studies with young, early
adopters (ages between 20-30), likely quite familiar with both touchscreen devices and movie
browsing applications like Netflix. Now we have verified the usefulness of the interface for this
group, it would be good to expand these tests to a wider variety of potential users. One example
would be middle-aged or even elderly people. Older people generally have more difficulty to
focus on objects close by, which is potentially an issue for the usability of such an interface.

We restricted our experiments to touchscreen tablets. For future work, it would be interesting
to test its feasibility on other devices as well, for example smartphones or computers. Smart-
phones generally have rather small screens and it would need additional testing to see whether
the MovieWall interface is still suitable in this case. The interface might even have potential for
televisions, since they often have large screens. We do think the standard television remotes are
not suitable to control such an interface. However, nowadays we also see alternatives to con-
trol televisions, like game controllers and smartphones, which can potentially support the more
complex interaction needed to operate such an interface.

Finally, we are confident this interface concept cannot only be applied to movie browsing, but
to other (visual) domains as well, as it can essentially provide a visually appealing start to the
exploration of any collection.
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