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ABSTRACT

360º videos have emerged as a technology that provides
new possibilities for filmmakers and users alike. This
research study will look at 360º videos and the level of
spatial immersion that users can achieve while viewing
them in different contexts. A number of studies have
looked at immersion in virtual environment. However, the
same does not apply to 360º videos. The paper will
introduce related work in the areas of 360º as well as
immersion and spatial immersion in virtual reality
environments in order to provide a background for the
research question. The process of answering this research
question is conducted through showing test subjects five
different videos in set in different locations and
interviewing them as well as asking them to take part in a
questionnaire. The study analyses the findings that emerge
from the interviews and questionnaire in relation to the
spatial immersion dimensions that are presented in the
the potential movements and actions that users feel they
can perform in the virtual environment is a significant
factor when it comes to achieving spatial immersion. The
study also concludes that movement is another factor that
help users achieve spatial immersion.
Author Keywords

360º videos, presence, immersion, spatial immersion,
virtual environments
INTRODUCTION

After the invention of photographs and images in
nineteenth century, films and later videos have emerged as
one of the most significant developments in visual history.
Videos have enabled us throughout and up to this day the
twentieth century to portray different events and stories
with realism and a great emotional impact and depth [3,
21]. The level and possibilities of the depiction and
portrayal provided by videos have been closely linked with
the constant new developments of the medium. Those
developments have come in many forms such as the
introduction of sound and colour as well as technical
advancements of the image resolutions and special effects.
All of the advancements that videos have experienced
throughout the twentieth century have contributed and
added to the medium in different ways and provided the

viewers with more exciting possibilities. Video producers
and filmmakers have had an array of tools to tell stories
better and depict environments and locations more
honestly and with a higher-level immediacy and
truthfulness. The advancements are ongoing and one of the
latest in a long line of new possibilities is the birth of 360º
panoramic videos.
360º videos as an area of research is still a relatively new
one. Despite the fact that there have been multiple studies
aiming at exploring the 360º technology and its possible
reach and potential such as in terms of navigational
purposes [13], or educational objectives [8], or its effects
on behaviour [4], there are still questions that remain in
terms of what elements might contribute to the 360º
experience beyond that of traditional videos.
This research paper will look at 360° video from the
specific angle of spatial immersion and presence and to
which degree it can be achieved through that medium. The
purpose of the paper is to contribute to a deeper
understanding of the 360° experience in terms of spatial
immersion and the dimensions involved in influencing that
experience.
The key concepts to explain the nature of such experience
include the ones of presence and immersion, to be
discussed below.
360º Videos and Virtual Reality

After the emergence of photography in 1839,
photographers wanted to show overviews of the different
landscapes and locations of the time which played a big
part in the creation of panoramas. In its very early stages,
panoramic photographs were created through the
placement of two or more daguerreotype plates side by
side. At the time, daguerreotype was the first available
photographic process and used silver-coated copper plates
to produce high quality images which was followed in
1851 by the usage of five daguerreotype plates. [9]
Chen [1] and Chiang et al. [2], among others, have
developed 360º panoramic video technology which
consists of imagery that can be experienced from different
directions and have the distinction of surrounding the
viewer from all angles. This new technology like the ones
that preceded it is challenging filmmakers in the sense of
how it can be properly used and how the possibilities and
new doors it opens, can be explored. There is the view that

360º panoramic videos can provide the viewer with the
possibility to explore moving images in an interactive way
through changing directions when projected on a computer
screen, this development overcomes the passive viewing
limitations previously found in traditional videos [8].
Whereas this is indeed a fascinating development, the
practicalities of its usage and how it can be put in reality to
help tell stories or depict places and environments are
topics that are still being explored.
The documentary filmmaker Marcelle Hopkins
experimented with filming using 360º technology and
applied it in the setting of famine ravaged South Sudan and
the hunger crisis in the area. She makes the point that VR
is a very new medium, one where what works and what
]. It is important to point out here that 360º
videos do not necessarily offer the full VR experience as
the latter requires the VR equipment or device whereas the
former can be viewed on laptops or phones as pointed out
in article by Jaunt Studios1. Talking about the
documentary in particular, Hopkins proclaims how there
were things that they thought previously would not work
and ended up working well and things they thought should
function only for them to prove otherwise. It is this
unpredictability that is the result of the relative young age
of the 360º technology as well as the present limitations in
terms of technical refinement of the medium that makes it
such an exciting untapped territory.
Immersion and Presence

From a cognitive perspective, immersion is defined as the
phenomenon of getting lost and involved or drawn into the
story worlds created by films or other media [19]. Witmer
and Singer [24] point out to the difference between
involvement and immersion. They claim that whereas the
viewer can be involved in media in general such as
traditional movies or video games, immersion depends
stimulus or the environment, something which 360º videos
offer through putting the viewer inside the story.
Immersion is often mentioned in relation to presence. It is
important however to distinguish between the two.
Immersion in virtual reality environments is seen as a
physical experience that technological tools and devices
can produce in the sense of providing an illusion that is
inclusive, extensive, surrounding and vivid [16, 20]. This
subjective feeling of immersion is referred to by many
researchers as presence [14] and is often defined as the
mediat
immersion can be measured objectively through referring
to the technical aspects of the system used, whereas
presence refers more to a state of mind and the sense of
being in a specific place. Presence as a subjective
1https://www.jauntvr.com/cdn/uploads/jaunt-vr-fieldguide.pdf

experience is referred to by Heeter [6] who divides it into
three dimensions: personal presence, social presence and
environmental presence. The first one according to Heeter
is about the extent to which the user feels a part of the
virtual environment. Social presence refers to how other
players in the virtual environment interact with the users.
Finally, environmental presence deals with how the
environment and the user interact with each other.
Witmer and Singer [24] insist that focused attention leads
to involvement and immersion, which they claim are two
psychological states that some view as the essence of
experiencing presence. According to Tamborini and
Skalski [18] Involvement and the attention leading to it is
considered to be the result from the meaningfulness
immersion on the other hand focuses mostly on the ability
of technology to control the stimulus environment.
Affective Interaction and Emotional Immersion

Emotional immersion is another important area when
discussing immersion and presence. Huang and Alessi [7]
argue that emotions are an essential part of the way people
experience the world. They conducted a study that aims at
understanding the virtual experience from an emotional
point of view. According to them, presence is usually
defined from a cognitive or environmental base which
ignores the emotional side of presence. They continue by
stating how emotions play an important role in our lives as
they impact on our responses, learnings and the way we
interact and understand the world around us.
Spatial Immersion/Presence

According to Fontaine [5], the ability of a medium to focus
comes to spatial presence. In the context of games, players
can feel a sense of presence in the sense of being located to
a different place. This feeling of being physically
transported to a new virtual environment and the extent of
this feeling is what is referred to as the extent to which they
experience spatial presence [18]. They go on to determine
how spatial presence is a significant factor when it comes
to identifying the effect of an electronic game on the users.
There are two essential elements that defines the level of
spatial presence; involvement and immersion according to
and affect users is strictly linked to how much it can
improve those two elements. Technological features in
terms of the level of vividness and interactivity can
improve the sense of involvement for the users. [18].
Spatial presence necessitates the precondition of situational
mental models of environments according to Wirth et al.
[22]. They go on to claim that spatial presence is mainly a
cognitive experience. When it comes to creating spatial
presence, Wirth et al. [23] argue that there are two

dimensions that need to be considered; the first one focuses
on the feeling of being physically transported in the virtual
environment whereas the second one is about how the users
perceive their potential movements and actions in the
virtual environment. They do this by constructing a
theoretical model that aims to forming spatial presence.
Research Question

The reasoning above implies the following research
question:
What are the immersion related dimensions of the
experience of spatially situated 360º videos?
In order to address this question, this thesis will begin by
describing the study setup applied to increase the
understanding of such experience. This will be followed by
introducing the videos that the participants were provided
by and a description of the methods and the approach that
will be referred to when conducting the analysis of the
findings. The final chapters of this thesis will deal with the
results and discussions that will aim at presenting and
analysing the findings and then refer to the previous
research that has been presented in order to evaluate if they
corroborate or refute earlier findings.
Scope and Delimitations

Even if it is obvious that there are emotional/affective
factors to the experience of 360° videos, they fall outside
of the reach of this study. The number of test subjects that
participated was six and within the time and resources
allocated for this research, the scope of how many subjects
was found to be reasonable enough to reach some
preliminary findings.
STUDY SETUP

This chapter will present the setup of this study and
describes the approach and techniques used during the
different processes of this research in order to reach the
purpose of this study. There were multiple locations and
contexts for the 360º videos that were selected with the
purpose of providing a wide range possibilities in terms of
what can be achieved and explored. The test subjects that
took part in this research were provided with the videos and
asked to participate in an interview session as well as to
take a survey that aims at identifying how they experience
spatial presence and under which dimensions in relation to
the work of Wirth et al. [23] which will be referred to in
the following section.
Qualitative Research - Interpretive Approach

This research will be using the framework of an
interpretive method as I consider it the most appropriate in
relation to the subject matter. The reason for this is that
when interviewing test subjects about their experience with
360º videos, it is inevitable that there is a degree of
subjectivity to their feedback. An interpretive approach
will help me take that into consideration when analysing
the findings.

Questionnaire

A questionnaire was used to further explore how the
participants experience the videos. Parts of a questionnaire
was adopted from Witmer and Singer [24] which was
concerned with measuring the levels of presence in terms
of immersion and involvement as presented earlier in
virtual environment. The most relevant queries from this
questionnaire as far as this research is concerned was in
terms of issues about the consistency of the experience
between the 360 videos and real-world experience.
The presence questionnaire by Witmer and Singer looks at
measuring presence in virtual environments. The
questionnaire does this by identifying four factors as
control factors, sensory factors, distraction factors and
realism factors. The questions were answered on a scale
from one to seven and include a total of 32 questions. This
study will also use the seven-point scale but as stated
above, will only use parts of the questionnaire that were
deemed relevant to the purpose of this study and not the
full 32 questions.
Interviews - Semi Structured Interviews

I have chosen the use of interviews in our research as my
intention is to gather information from the experiences of
the participants as well a deeper understanding of the
subject matter. The choice of standard open-ended
interviews where the same questions are asked was to
provide the opportunity to efficiently compare the
feedback on an even basis.
In terms of phrasing the interview questions, the intention
was to leave as much room for expression possible in order
to potentially have access to as much information as
possible. The objective was therefore for the question be
no more than a direction of what type of subjects that were
of interest leaving the rest to the test subjects and what they
felt was interesting to them.
The way the feedback was collected from the interviews
was to write notes and transcribe quotes. After the
interviews were finished, I worked on selecting the
relevant parts to the issue of spatial immersion and
highlighting them for the purposes of comparison and
evaluation. As stated previously, I use the interpretive
approach to analyse this data as the subject matter is highly
subjective which as Orlikowski and Baroudi [12] point out
is a major point of interpretive studies.
Participants

In this research, there were six participants in total, one of
them has fulfilled the role of the pre-tester. There was an
equal gender representation, three males and three females.
The subjects were asked to explain if they had any previous
experience with 360º videos in order to establish their level
of familiarity with this technology. This was important as
it could have played a role when conducting the analysis
part of the research. It was revealed that that four of them

considered themselves indeed familiar with the medium.
One participant expressed that they were partially familiar
with the last one being unfamiliar with the medium. The
ages of the participants all fell into the late twenties
category which could be a potential limitation as it could
be considered a generation that is more accustomed to
technology and more willing to explore to it. The
participants were mainly university students which can
also be influential when it comes to the findings.
Scenes

The selection of context and filming of scenes was
conducted alongside a fellow student; Magnus Ulenius.
Magnus was also conducting a research on 360 videos that
was going in a different direction but could use some of the
same materi

relatively of small size with a table in the centre and a large
window where moving cars and the train route can be seen
from a distance. There is also a big white board on the
right-hand side once one enters the room. On the outside,
there is a corridor where other study rooms could be found.
Inspired by the spatial and orientation test developed by
Hegarty, Kozhevnikov and Waller [2001], we have placed
a number of different objects in the room. The objects were
in the form of mobile phones, a laptop, a shoe, an empty
bottle, erasers, etc. as well as a drawing of a smiley face on
the whiteboard. The objects were located with varying
distances and directions in relation to the 360° cameras
which was right in the middle of the room on top of the
table. The aim of this test being to evaluate the level to
which objects can be memorized as well as gauging the
perception of space and size of this room through the
medium of 360 film.

Room

The empty room scene (figure 1) was filmed in one of the
study rooms at the Södertörn University. The location was

Fig. 1. Panoramic Screenshot of the Room

Airport

The second scene (figure 2) selected for this test took place
biggest airport; Arlanda. The specific
location was terminal two by the area where there are ticket
registers as well as machines to get automatic tickets. There
were also a lot of screens displaying different take off and
arrival time slots. Two locations displayed those attributes,
one was located by the entrance door from the parking lot
area whereas the other could be found further ahead on the
right-hand side of the first location.

The two locations naturally displayed a wide range of
specific areas that could be viewed with a 360 view, such
as registers, toilets, escalators, etc. Having ensured that we
took permission from the relevant people as well as share,
in the future, any potential findings of interest, we went on
about the filming. We placed the tripod and camera in
relatively central areas in the two locations and let it run for
what amounted to a total of over twenty minutes. The
reason behind the selection of the airport shares some
similarities with the previous experiment in the sense that
we were looking at the issue of orientation. How will test
subjects locate different areas in the terminal and to which

extent will they be able to direct themselves once they
experience the video were questions that we were
interested in exploring. We were also interested in
exploring if the sensation and feeling usually found in
airports can be transported through a 360 video and if that
is the case, to which extent? There was a practical element
that was interesting in this particular experiment as a sense
of orientation and direction is particularly relevant in
airports, more specifically ones where one has not been
before. Airports are notoriously stressful, crowded and in
some cases, confusing. A tool that can affect those issues
in a positive was therefore interesting to evaluate.

Fig. 2. Panoramic Screenshot of the Airport

Hill Top

The following scene (figure 3) in this project took place on
top of a hill top in the area of Liljeholmen in the south of
Stockholm, near the lake Trekanten. The top of this hill top
has a very interesting view over the city of Stockholm with
green spaces, the highway, water as well central areas
where there are tube stations and shops. The actual hill top
is typical in its rockiness as well as some scattered trees
and plants. It is used by locals who seek some cal and quiet,
especially in the warm months of spring and summer. The
way of the filming was relatively warm and not
exceptionally windy as is the case usually. After heading
up onto the top, we placed the camera in a spot that can
overlook as many views as possible as we wanted to take
full advantage of this location that has such a unique view
of the city.

The idea behind the selection of this hill top was to mainly
explore the emotional response to the video. As mentioned
above, this is a place that some people consider soothing
and calm. It brings them closer to nature and provides a
nice little escape from the hectic life of the central areas in
the city. We wanted to therefore look into whereas a 360panoramic video that transports you to that location can
have a comparative effect. Issues such as orientation and
direction were also going to be explored as this scene
provides a nice contrast to the airport. One is set in the
outdoors with natural elements and little to no detectable
movement whereas the previous one was indoors with
subjects can direct and orient themselves in those two
locations could therefore potentially provide some
interesting findings.

Fig. 3. Panoramic Screenshot of the Hill Top

Restaurant

After exploring a location where people generally go for
purely practical reasons as was the case in the Arlanda
airport, we felt it would be interesting to evaluate one
where the general objective is recreational. This provided
the setup for the next scene (figure 4) which was a
bar/restaurant with a rock theme which is located in the
southern area of Stockholm. This location like many of its
type includes a bar as well as a restaurant and dining areas.
It is relatively spacious and contains the typical objects
found in such places like tables, chairs, pictures on the wall,
etc. We, again, placed the camera in a central area section
which ensured a wide panoramic view on the different
facets of the restaurant.

As well as direction and orientation like in the other scenes,
what we wanted to evaluate here is the ambiance and
atmosphere of a place and to which extent can it be
transmitted through the 360-video medium. This is similar
to one of the intentions behind the Liljeholmen hill top
scene where the idea of emotional reaction was of
particular interest. The other point of curiosity at the
restaurant was to explore whether the availability of a tool
that enables one to experience a place virtually, was one
that people were interested in, and if they are, based on
what criteria and under which conditions. This relates
closely to the airport scene with the distinction mentioned
above, that one is generally a practical destination whereas
the other is recreational.

Fig. 1. Panoramic Screenshot of the Restaurant

Drottninggatan

The fifth and final scene (figure 5) that was selected for this
project was in the Drottninggatan street in central
Stockholm. Drottninggatan which translates directly to the
Street is considered to be at the heart of the
Swedish capital and is one of, if not the main shopping
centre of the city. A large number of shopping malls,
clothing stores and restaurants could be found throughout
it and it is located close to the main metro and train stations
that connect the different districts of Stockholm. This
means that it is a relatively crowded area with locals,
tourists and passers-by, especially in the rush hours of midday or late afternoons.
We have installed our tripod and 360 cameras in
Drottninggatan sometime after 16h, local time. We chose

this location and time on purpose as to ensure a crowded,
hectic and maybe stressful environment. One of the
intentions of this video share a lot of similarities with the
hill top in the sense that we were interested in the emotional
reaction of the test subjects. A lot of people feel a sense of
stress and anxiety when walking through a crowded street.
This is usually attributed to the impression of loss of
personal space as well as the general feeling that passersby are in a rush to reach one place or another. We wanted
to explore whether those feelings can be transmitted in a
360 video with the distinctive contrast to the hill top scene,
a setup where the experience and sensation is usually the
opposite. Another intention, which can be applied to the
other scenes as well, was to explore if there is a practical
usability for video of this type. In the way that it might be
helpful to watch a video of an airport to familiarize oneself
with it, can the same principle be used to watch a video of
a crowded street as a tourist attraction?

Fig. 1. Panoramic Screenshot of Drottninggatan

Equipment

Södertörn University gave us access to a Theta Ricoh 360º
camera for the sake of this project. Along with some
personal equipment such as a tripod and audio equipment,
we were well prepared for the project. It is important to
point out that the tripod used was 1,2 metres long and
therefore not reflective of the average height of a human
being. In the early brainstorming sessions, we tried to
figure out how to organise an effective platform for the

project so that we both could benefit from the outcomes of
the tests we had to conduct. After the shooting, the videos
were edited using the Premiere Pro software and then
presented to the test subjects using iPhone 6 as well as a
head mounted display that was provided by the Södertörn
University.

Ethical Consideration

Hill Top

In order to maintain the ethical standards of a research
study, all the participants were asked to agree that the
information obtained be used and analysed for research
purposes, in accordance with Hart, who emphasises the
importance of obtaining consent from the participants and
avoid creating stressful situations by taking simple actions
such as clearly defining the limits of the interview [2005].
They were also invited to ask any questions or queries and
express any concerns they might have. Moreover, it was
made clear to the participants that they can have access to
the final research and findings if they wish to. The
participants were also ensured that their names will not be
used in the research for the purposes of anonymity.

The hill top scene was experienced with and without sound.
It was also marked by a lack of movement since the footage
was a still shot with moving cars far in the distance. The
quality of the resolution has proven to be even more of an
issue in this scene as the image was blurrier than in
previous scenes. An interesting remark came from P2 who
stated that:
you
The remark
about the owl view is interesting in the sense that it relates
again to the perspective from which the video is shot.

RESULTS

The following chapter will present the results that
emerged from the participants in this study. The results
will be divided presented in two sections; the interviews
and the questionnaire.
Interviews

Other remarks about this scene focused on the emotional
aspect of the experience. One participant commented that
they had indeed felt immersed to the point that it gave them
a sense of calm and closeness to nature. P5 exclaimed that
This was even more remarked when sound was
included with P1 stating that
Having said that, the
majority felt that the resolution was too distracting to fully
feel immersed.

Room

Restaurant

In the room scene, the participants mainly found it difficult
to estimate the size of the room accurately. The distance
between objects and their location relative to the geography
of the room were not a problem, however, estimating the
size of the room in comparison to the real world has proven
to be a difficult task for many. The most relevant remark
about the difficulties to familiarize with the setting has
proven to be the lack of movement. One participant (P2)
remarked:
. The fact that the video was a still footage has been
pointed out as a factor that lessened the level of immersion
they have felt.

In the restaurant scene, one of the more interesting findings
has been that the fact it was shot during the day made it less
immersive. The argument was that the participants are used
to that setting in the night time with a busy atmosphere and
ambience. This has meant that since the video is set during
day time, the test subjects felt that it was out of context with
crowded at all
Another interesting finding in that video was the sense that
it made the participant feel short and in need to look up to
what a weird
perspective
people feel like?
short was another link to the comment about perspective in
earlier videos and was further touched on by P5 who
complained that
This sensation been
attributed to the size of the tripod which was not reflective
of the average size of the human being.

Another remark has been the point of view of the video
with one participant (P4) stating that
The point of view from which the
video is seen has been interestingly a consistent theme
throughout the other scenes.
Airport

In the airport, the question of consistency to real world
experience was more relevant since all the participants had
something to compare to as they are familiar with the
setting in their lives. The participants have judged the video
to be fairly consistent with what they know but again, they
have pointed to the lack of movement as a contributor to
not feeling entirely immersed. One participant observed
that the distances seemed shorter than in real life with
another pointing out how they felt the size of the area was
not accurately reflected. The resolution of the video was
also brought up as an obstacle when the participants were
asked to navigate their way through the different directions
of the airport.

Drottninggatan

Finally, the scene set in the middle of the street was marked
by significantly more movement than any of the previous
ones. It was filmed in the heart of the street at what might
be considered rush hour, this has meant a lot of movement
and activity around the camera. This was pointed out
enthusiastically as significantly improving the levels of
this is a better depiction
than the other scenes bec
The participants felt that they had the highest sense of
presence in that scene with one commenting that it was
almost intimidating since they felt the gaze of people
this feels much more fun to
w
and that
you, wait! Someone just did
about being made to feel short has come up again with P4
describing that

This could be interpreted as reference once again to
Questionnaire

The findings from the questionnaire will be presented in
the following table 1.
Questions

How much did your experiences in
the virtual environment seem
consistent with your real-world
experiences?
-Room
-Airport
-Hill Top
-Restaurant
-Drottninggatan

Scale Rating
Average from a
Scale of 1 to 7

4,5
4.66
5
5
5.8

How closely were you able to
examine objects?

3.16

To what degree did you feel
confused or disoriented at the
beginning of breaks or at the end of
the experimental session?

2.83

How quickly did you adjust to the
virtual environment experience?

5.33

How aware were you of events
occurring in the real world around
you?

3.66

Table 1. Scale Ratings of 1 to 7 from the Questionnaire
The rating in terms of resemblance to the real world is
consistent with the feedback from the interviews with the
scene set in Drottninggatan scoring the highest points. The
questionnaire also indicates that the participants adjusted
relatively quickly to their virtual environment and that they
did not feel particularly disoriented or confused in the
beginning of each session. It was interesting to note how
the level of awareness of events occurring in the real world
when watching the videos was relatively average just as
was the ability of participants to examine objects in the
videos.
ANALYSIS AND DISCUSSION

As the results of test sessions point out, movement played
a big part in the experience of the participants. This has
been pointed out specifically by P2 when commenting on
how the feeling of immersion changed once they the
subject noticed the moving car. It also evident in P3
description of a better experience in the street since there
were people moving around. The level of movement or

lack of was noticeably linked to how present they have felt
in each scene. This was especially the case in locations
where one associates movement with. This touches on the
points made by Wirth et al. [22] about how spatial
immersion is linked to the precondition of situational
models of environment. This was particularly noticeable in
the example of the restaurant scene where participants (P1,
P4 and P5) felt their pre-conceived ideas about how it
should look and feel like were not matched by the video
they had seen in terms of the time of the day, ambiance and
crowd.
When the first dimension which focuses on the feeling of
being physically transported in the virtual environment in
the model proposed by Wirth et al. [23] is considered, the
feedback from participants 1, 3, 4 and 5 suggest that this
transportation is linked closely to the movement in the
virtual environment. The element of sound in the case of
the hill top scene was also mentioned as a contributing
factor in how they felt transported with one (P2)
you get a sense of height, like
The second dimension of Wirth et al., which concerns how
the users perceive their potential movements and actions in
the virtual environment, can clearly be detected in the
or
by (P2). It is clear that when watching a 360
video, the person watching looks at the content from the
point of view of the camera and therefore, its size and
height are very relevant to the experience. It was interesting
to remark how significant was the feeling of being
physically limited in the sense of being short. As Wirth et
al. [23] argue, the movements and actions that users feel
they can perform is strictly linked to the level of spatial
presence they achieve. This seems to be confirmed by the
participants (P2, P4 and P5) in this study.
The feedback from P2 who pointed that the sense of height
gives the sensation of one falling down can be referred to
what Heeter [6] called social presence in his three
dimensions of presence. This is in the sense that the
participant felt the physical threat of being in a high
social presence which was defined how other players in the
virtual environment interact with the user, the remark from
P5 about how
wait! Someone just did
present when people were not acknowledging the
presence can also be considered as a contributing factor.
As pointed out by Huang and Alessi [7], presence is usually
considered from a cognitive or environmental point of view
which at times can come at the expense of the emotional
side of presence. The results of this study suggest that there
can be a correlation between the emotions and feeling of
presence in the sense that one participant, (P5) in the hill
top scene remarked how it
However, despite

acknowledging that affective and emotional factors can
play a big part in the feeling of presence, the study did not
reach results that could either corroborate or refute earlier
findings.
Physical discomfort can be a common complaint when
experiencing 360º videos due to the nature of the tools used
to view them. One participant (P2) in this study expressed
physical discomfort and made the point that the constant
turning and shifting of the body to look for objects was
becoming increasingly uncomfortable. The issue of
stillness and how it affected the feeling of immersion was
also brought up on multiple occasions. It was not clear
however if that physical discomfort is linked to how much
spatial immersion they could achieve in terms of feeling
physically transported or freedom of movement and
actions.
When looking at the feedback from the test subjects, it
becomes apparent that 360º videos can provide an
immersive service in some specific contexts. However, it
is also clear that there is a number of constraints that make
the experience problematic. The test subjects were
enthusiastic in certain cases about the potential of usage
and how this technology can be useful. Although they have
also expressed reservations when it comes to the
practicalities of those uses.
FUTURE WORKS

This study can be conceived of as a pilot study that aims to
guide further inquiry into the experience of 360° video for
potential services. The reason for this is that the small
sample used in terms of participants means that no strong
conclusions can be drawn. Nevertheless, the study gives a
number of hints that may serve to direct future research.
Future work in this area could focus on the link between
the emotional aspect of presence and spatial immersion or
ask the question of spatial immersion in particular includes
an emotional aspect to it. Another area of possible future
research could be if the dimensions included in achieving
spatial immersion can differ depending on the tool used to
experience 360º videos. As 360º videos could be
experienced through a variety of tools that range from
phones, computer screens and head mounted displays, it
would be interesting to study if the level of spatial
immersion reached by the users is affected by those tools.
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