EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title The effect of real-time audio and visual interactions among friends during online streaming live
event
Sub Title
Author #, &3¥(Bai, Chunyang)
&, {85 (Kishi, Hiroyuki)
Publisher BEBBAFRZERXT A TTH A HRR
Publication year |2020
Jtitle
JaLC DOI
Abstract
Notes 1L F MM 2020FEX T 1 T TFH 14 2% £8295
Genre Thesis or Dissertation
URL https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=K0O40001001-00002020-

0829

BRESBAZZMERVARD NU(KOARA)ICEBHEATVWAR AV TV OEEER., ThThOEESE, ZLFTLFHRLWRTECREL. TOEINEEEEEICELST
REETNTVET, 5lACHLE>TR., EFEELZZEFLTIRAEZTL,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

Master’s Thesis
Academic Year 2020

The Effect of Real-Time Audio and
Visual Interactions among Friends during

Online Streaming Live Event

Keio University
Graduate School of Media Design

Chunyang Bai



A Master’s Thesis
submitted to Keio University Graduate School of Media Design
in partial fulfillment of the requirements for the degree of
Master of Media Design

Chunyang Bai

Master’s Thesis Advisory Committee:
Professor Hiro Kishi (Main Research Supervisor)

Professor Akira Kato (Sub Research Supervisor)

Master’s Thesis Review Committee:
Professor Hiro Kishi (Chair)
Professor Akira Kato (Co-Reviewer)

Professor Kazunori Sugiura  (Co-Reviewer)



Abstract of Master’s Thesis of Academic Year 2020
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Category: Design

Summary

The connections among family and friends are built upon common topics and
experiences. Live entertainment events, such as movies, concerts and sport events
always provoke dialogue and interaction with family, friends and even strangers
and thus enhance the social bonds among people.

With the global outbreak of COVID-19, most live sports events, concerts, fes-
tivals have being canceled or rescheduled. Moreover, it is possible that people’s
access to big events are likely to be restricted for the foreseeable future.In light
of the the current situation, online streaming of live events has become a trend
that draws the attention of event promoters and organizers. However, a live event
is characterized by intensive interactions and emotions. This part is obviously
missing in most of the live streaming.

This paper is aimed to explore the possibility of complementing part of the
human interaction during online entertainment experience. With adapted ap-
plication of existing communication technologies, real-time visual and auditory
interaction with family and friends could be added to the online entertainment
experience. Thereby, the psychological expectations of human interaction might

be met, partially.
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Chapter 1

Introduction
1.1. Background

The connections among family and friends are built upon common topics and
experiences. Live entertainment events, such as live concerts, sport events always
provoke dialogue and interaction with family, friends and even strangers, whether
it’s a discussion on a particular subject, or based on an instant emotional reaction.

As we have all witnessed, the COVID-19 pandemic had reshaped almost every
dimension of our lives. Some public spaces were shuttered, while the others were
offering limited access. As a result, live sports, concerts, and other live events,
which usually gathered large numbers of people in one place, were canceled or
rescheduled since the global outbreak of COVID-19. Against all expectations, we
witnessed the first Summer Olympic Games in history ever to be postponed to
the following year. Moreover, as the worldwide fight against COVID-19 is still far
from declaring a victory, people’s access to big events are likely to be restricted
for the foreseeable future. It does not only lead to great losses of ticket-sales, but
also deprive the occasion for communication and interaction from people.

During the pandemic, online streaming and on-demand video service become
a major channel for entertainment [1]. events such as live concerts are been
streamed online, which partially meet the expectation of the audience and relieve
the financial burden of the organizing parties. Live streaming could be game-
changing for these industries. With the limited capacity of stadiums and halls,
traditional live events is difficult to scale up. On the on the contrary, live streaming
has the potential to scale these events to unlimited capacity. In order to bridge the
gap between an in-person event and the online streaming, the organizing parties
have been applying a broad spectrum of technologies to make the experience more
immersive and interactive. However, human interaction while watching videos
online is still inadequate. It is not sufficient to fulfill the audience’s need for
interactions with the event, the entire audience and the persons that they want
to go along with.

By nature, live events are highly emotional and interactive. It is an essential way
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to strengthen the bonds between performers (artists, athletes, etc.) and their fans.
It is also a tribal experience of going to a venue, singing and cheering alongside
thousands of strangers. Last but not least, it is a common experience shared by
friends and other close ones, with which, people can communicate through verbal
and non-verbal communication and empathize their emotions. Therefore, the goal
of holding live events online should not be to replicate the activity, but to recreate

the emotions people feel when they go to the venue and enjoy the experience [2].

1.2. The Current Situation

1.2.1 Huge losses of ticket-sales

Live events are still under the impact of the pandemic. A huge number of con-
certs and sports games are canceled or rescheduled worldwide. Since the impact
of COVID-19 on live events is still on-going, currently, the total amount of losses
is yet to be estimated. However, it is possible to take a closer look of a concrete
example, which is Tokyo Dome. According to its official website, in year 2019,
Tokyo Dome hosted 65 live concert. The capacity of this stadium for a single live
concert is 55,000 persons. The ticket for a regular seat is approximately 9,000 yen.
Suppose that all the concerts were fully seated and count all the tickets as 9,000
yen. The ticket-sales of 2019 worth 32.175 billion yen. On the contrary, in year
2020, Tokyo dome only held three concerts (Two were held before March with
normal capacity; one was held in November with a limited capacity of 19,000).

As a consequence, the ticket-sales is approximately 3.61% of last year’s amount.

1.2.2 Current live streaming formats

Different formats of live streaming are been applied by different promoters and
organizers. Here, it will be discussed from two perspectives: (1)how it is operated
financially and (2)how interaction is involved.

Financially speaking, live streaming of live events could be generally divided
into three categories. First, free live streaming. Instagram, YouTube and other
openly accessible platforms are used in this type of live streaming. Tickets are

not necessary to watch the content, but viewers could make donations. Second,
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live streaming exclusive for subscribers. This is the mode widely used in China
in recent months. Subscribers to certain music apps or video streaming providers
could get access to the live streaming for free, while non-subscribers will need to
pay for the ticket. The live streaming or broadcast of most sports games also
belongs to this type. Last, virtual concerts that sells tickets. A number of South
Korean and Japanese companies are utilizing this mode.

In perspective of interaction, many live event organizers have made their at-
tempts. The following were two typical examples:

A) Beyond Live: it is an online live concert streaming service and concert
series by Beyond Live Corporation, a joint venture of South Korean entertainment
companies SM Entertainment and JYP Entertainment in partnership with Naver
first established in April 2020. During their live shows, real-time twitter comments
are shown on the big screens at times, and there is a session where a number of
viewers’ real-time images are accumulated and shown as the background of the
stage. (figure 1.1)! A fanlight that could be synchronized during the live streaming

is also introduced to the viewers.

Figure 1.1 Interaction session of a Beyond Live concert

1 [Source]Interaction session of a Beyond Live concert

https://beyondlive.smtown.com/ja/index.html
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B) NBA Virtual Fans: NBA utilizes the app named “Microsoft Teams” to
project more than 300 participants live on the spectator seats during games. Par-
ticipants can watch the game in real-time and are connected to the venue via a
live video and audio feed, meaning that virtual attendees are not simply silent
viewers — they can be seen and heard by the players, as well as by the other fans
in their section, making it almost as if they were physically in the stands. (figure
1.2)2

Figure 1.2 NBA Virtual Fan Experience

The above-mentioned two examples basically recreated the interactions between
performers/athletes and viewers and the interactions between individuals and the
entire audience. However, the interactions among friends and the other close ones

is not been included.

1.3. Research Problem

In year 2020, since the global outbreak of COVID-19, live event industry, along
with cinemas and amusement parks, have all experienced a standstill for several
months. Though every industry was trying their best to survive in this unexpected
situation, the pandemic waves made it nearly impossible to get back to the old
norms in the short term. As a result, live streaming become the only feasible
alternative for many live events. It is hard to accumulate the data of how many

live streaming of concerts and sports games without audience have been conducted

2 [Source]NBA Virtual Fan Experience
https://www.nba.com/heat/virtual-fans-microsoft-teams-instructions
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this year, but this trend is quite obvious.

However, As stated above, when people go to a live event, they are expecting
something different from listening to recorded music or watching live streaming
or TV broadcast, because a live event is real-time, emotionally intensive and
overflowing with interactions. Though many promoters and organizers of live
events are aware of this issue since the beginning of launching online streaming,
and they have tried to apply digital technologies to compensate the viewers in the
perspective of interaction, the effectiveness is quite limited.

This research, with its designated experiment, was aimed at probing one aspect
of the interactions that people expect from a live event, namely the interaction
between friends and other close ones, and discuss the possibility of recreating this
type of interaction while people physically located in different places are watching

online streaming of live events together.

1.4. Research Problem

As mentioned above, traditional live events are overflowing with interactions
and emotions, among which the interactions among people participating the events
together is a significant part. Compared to the existing approaches, this research
is focused on how to recreate this type of interaction. The contribution of this
research could be the following:

First, it could help to learn about how people value the real-time interactions
with their friends and other close ones when they participate in the same live
event.

Second, it could help to probe the feasibility of recreating this type of interac-
tions remotely, since many people are physically isolated from their friends, with
whom they are used to participate live events together.

Last, it could be part of the discussion of how to improve the overall experience

of watching online streaming.

1.5. Thesis Structure

This thesis is divided into 6 chapters as follow:
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CHAPTER 1: The introductory chapter that explains the background, research
question, current situation and contribution.

CHAPTER 2: This chapter presents the literature review and related works.

CHAPTER 3: The design process of the action plan. The evaluation methods
are also mentioned.

CHAPTER 4: The action observations that have been conducted and the feed-
back from participants

CHAPTER 5: Analysis of the results of the questionnaires and the interviews.

CHAPTER 6: The conclusion of the research and what can be further improved

or discussed in the future.



Chapter 2
Literature Review

This chapter discussed the studies and existing works that were relevant to the
mechanism and function of interactions happening during a live event. Four top-
ics are involved in this chapter: 1) An overall review; 2) The interaction between
friends and other close ones; 3) the interaction between individuals and the en-
tire audience; 4) the interaction between individuals and the performers/athletes.
When people experience a live event together, the paths of interactions vary
widely, and sometimes it could be a combination from different counterparts.
To narrow down the scope, this research generally divided the interactions into
three categories: 1) the interaction between friends and other close ones; 2) the
interaction between individual and the entire audience; 3) the interaction between
the individual and the performers/athletes (figure 2.1). This categorization did
not cover all the types of interactions, for example the interaction between the
group and the performers/athletes was excluded. However, as the research was
related mainly to the expectation and need for interactions from the perspective
of individual participants of live events, the discussion would only be focused on
the above-mentioned categories.

Performers
(Artists, Athletes)

Friends and other close ones +———» Individual

Entire audience
(Atmosphere)

Figure 2.1 Interactions related to individual experience during a live event
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2.1. Overall Review

It has been suggested that a key function of music and sports during its de-
velopment and spread amongst human populations was its capacity to create
and strengthen social bonds amongst interacting group members. Developed by
American criminologist Travis Hirschi in the late 1960s, social bond theory is
sometimes referred to as social control theory. It is the belief that socialization
and the forming of personal relationships are among the most significant aspects
of human development that keep us from committing crimes or other acts of so-
cial deviance. There are four basic elements in the social bond theory, namely
attachment, commitment, involvement and brief. [3]

In light of the existing literature, it seems likely that physically synchronized ac-
tion between people is associated with social bonding. Previous studies on human
behavior and psychology suggest that firstly, performing movements simultane-
ously with someone else, is believed to cause some blurring of self and other via
neural pathways that code for both action and perception [4]. Secondly, it has
been argued that group music-making, and sports games leads to social bonding
due to the release of neurohormones, specifically oxytocin. Studies showed that
elevated oxytocin levels has been linked to increased trust, eye contact), face mem-
ory, generosity, empathy and the ability to infer the mental state of others [5] [6].

In the case of a live event including music and sports, people tend to sing and
cheer at the same time. Body gestures, such as the wave of hands and cheer items
are synchronized. Their emotions of nervousness, excitement, sadness, etc. also
occurs simultaneously with what is happening in the venue and the emotions are
reflected through their facial expressions and body gestures. All these interactions
make people highly synchronized and consequently strengthen the social bonds
among the people. As studies showed, the strengthening of social bonds also exists

between the audience and the performers/athletes.
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2.2. The interaction between friends and other

close ones

According to researchers, when we try to synchronized with others in a music
or sports live event, we tend to feel more connected and uplifted towards those
people. When our own actions match those of another’s, it is possible that the
intrinsic and extrinsic engagement of neural action-perception networks make it
difficult to distinguish between self and perceived other, thus creating at least a
transient bond between the two. It help us understand what others are thinking
and feeling, and to predict how they might behave [7]. This is a social skill
scientists call “theory of mind,” linked to empathy.

Through a live event, friends and other close ones usually sing and cheer simul-
taneous, laugh and cry together, and make body movements in sync. They also
could talk to each other occasionally and recall the highlights together after the
event ended. All these could meet their need for communication and contribute
to strengthen their social bonds with each other. However, as many people are
participating online screaming event all alone, the chance to interact with each

other and experience social bonds become quite limited.

2.3. Interaction between individual and the en-

tire audience

A live event is always not limited to one-on-one interactions. With large num-
bers of people, it is difficult to simultaneously observe the movements of all the
other participants, making self-other merging a less likely prospect. However,
studies proved that rhythm and beat, which is typical for a concert or a big sport
game, provide an external, predictable scaffolding that can facilitate synchrony
between individuals engaging in the same experience [8].

Most live streaming events still lack this type of interaction, but the “Virtual
fan experience” offered by NBA is an attempt toward this direction. In order to
promote exchanges between all attendees and make sure that virtual participants

feel included in the event, this element of two-way communication between the
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live venue and the remote audience could be an essential part of upcoming live

streaming events [9)].

2.4. Interaction between individual and the per-

formers/athletes

During a live event, the interaction between individual and the performers/athletes
is also an important part. Researchers finds that the audience’s psychology con-
sists of three factors, enthusiasm, motivation, and empathy. It could be commonly
noticed that during a live concert, some audience tend to seek to get their greet-
ings noticed by the performer and achieve a response. That is why fans in Japan
make uchiwas (fans used as cheer items) for the concert. The situation for sports
games are quite similar. It could be said that, during a live event, the individual
participants tend to draw attention from the performer/athlete. It contribute to
make the individual feel involved and empathized.

This type of interaction has been attempted by both the examples mentioned in
Chapter 1.3. The virtual fans of NBA could get heard by the athletes during the
games. The fan interaction session of Beyond Live concert also could make the
fans feel that they are noticed by the performers. The purpose of these interaction

designs is to get the audience feel more involved.

2.5. Summary

Though the participants of live events might have never thought about what
made it so unique of going to the event in-person, they actually experienced
quite intensive interactions with different counterparts. They would have the
expectation of these interactions been fulfilled even if the event is held online.
Yet, the current format of live streaming is not satisfactory in this perspective.
Moreover, the questions of how to effectively recreate the interactions remotely is

still under-researched.

10



Chapter 3

Research Design

This research is focused on two questions: “How people value the experience of
attending a live event together with friends and other close ones?”, and “How to
recreate the interactions among them though they are located at different places?”

This chapter first explains what is happening when people interact with friends
and other close ones during a live event. There are many different factors involved
in this activities, but this research is mainly focused on the visual and audio
interactions, which are much more feasible to be stimulated online. Meanwhile,
since the participants of the test are supposed to be located in different places
and using different devices, some potential technical obstacles are to be expected.
Therefore, how to design the test environment so as to minimize the impact is
taken into consideration. To achieve the goal, the research was conducted by four

steps: pre-survey, experiment, analysis of result and feedback from participants.

3.1. Concept

When people are engaged in the same activity, the interaction could get them
synchronized in emotion. There is evidence that synchronization between people
can influence their positive social feelings toward one another. This has been
demonstrated in a number of experimental studies, involving participants walking
in time with other people, dancing together, and even when people have no visual
access to one another but are synchronizing with the sounds of another person
8].

Among the five senses, sight, hearing and touch are the most involved in people’s
daily face-to-face interaction. We see what others are doing and response. We hear
what others are saying and reply. We sometimes touch each other as a way of non-
verbal communication. Among these three types of sensory interactions, visual
and audio are more frequent while touch is emotionally intensive.

These type of interaction also occurs when people are participating a live event

together. At times, they would look at the people around them, see them waving

11



3. Research Design 3.2. Factors

their hands or cheering items, and hear each other’s singing or cheering. Im-
promptu conversations triggered by what they are seeing and how they are feeling
may also occur during this experience. As previous studies suggest, these can
influence their positive social feelings and strengthen the bonds between them.
However, if a person is viewing an online streaming alone, all these interactions

will be deprived of.

3.2. Factors

As mentioned above, sight, hearing and touch are the most utilized senses when
people interact with each other during a live event. However, compared to the
other two senses, touch only occurs occasionally. Meanwhile, with existing tech-
nologies, it is not really feasible to convey the sense of touch effectively. Taking
all these into consideration, In this research, the major focus is how to recreate
real-time audio and visual interactions among people, when they are participating
the same online event simultaneously but remotely.

Three alternative testing modes were being considered. The first one was to
involve the visual element only. By using the camera of PC and smartphone to
capture the facial expression and gestures of people, people can see each other’s
reaction.

The second one was to involve the audio element only. People could share their
cheers for their favorite sport team, singers, etc., while they are watching the same
content simultaneous but remotely. They may also talk to each other on topics
related to the occasion or have some Impromptu conversation.

The last one was to involve both visual and audio interactions. People could see
and talk to each other. This mode is the closest to the way that people interact
with each other face-to-face.

Though among the above-mentioned modes, the third one involves more inter-
action, there is the possibility that it may result in an information overload to
the viewers as they are concentrating on the content of the live streaming. There-
fore, the first and second mode are taken into consideration at the early stage.
A question about people’s preference among these three modes was included in

the pre-survey. Among all 102 response, which includes all the participants of

12



3. Research Design 3.3. Testing Environment

the participants of the test, 67.6%(69/102) answered that they would prefer to
see and talk to each other at the same time. Consequently, the third mode was
finally chosen as the one used in the test.

In fact, the sense of taste and smell are also involved in the daily face-to-face
interactions. In the case of a live event, people sometimes may have the same
food and beverage, they may smell the perfume or other scent from each other.
These interactions also contribute to the synchronization in a specific occasion.
However, compared to the other three senses, taste and smell are less involved.

Therefore, they are not been involved in the testing stage (figure 3.1).

Taste: Sharing same food... Smell: Perfume...

Touch: Hug, Holding hands....

Audio: Chat, Cheer, Laughter,
Scream, Weeping...

Visual: Facial expression, Eye contact,
Body Language...

Figure 3.1 Three layers on interactions that occurs between individuals during a

live event

3.3. Testing Environment

All the participants of the test were located in different places and using dif-
ferent devices. (A control group of 8 persons in experiment 1 was located in the
same place during the experiment) This situation brought potential problem of
internet lagging and echo. To minimize these impacts, all the participants’ inter-
net accessibility were checked before the testing. Meanwhile, all the participants
were requested to use earphone or headset during the testing, so the audio output

from each other’s device would not disturb with their communication.

13
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The effect of using cheer items together, such as fanlight, was initially planned as
one part of the testing. However, some participants responded it was difficult for
them to get such items at that moment. In order to make the testing environment
within the same standard for every participants, this element was finally not

included in the testing.

3.4. Experiment Design

As the format of live entertainment events varied a lot from each other, the in-
teractions occurring during different events were also quite different. For example,
live pop music concerts and sports games held in stadium with a large number
of audience were usually highly interactive and the atmosphere was loud, while
during classic music concert, opera, golf games, less interactions was expected
among the participants. This research was focused on the type of live events that

involved intensive interactions among all participants when held in-person.

3.4.1 Pre-survey

Before the testing, a pre-survey was conducted to look into how people value the
experience of participating a live event together with friends and other close ones.
The survey was sent randomly, but all the participants of the test were requested
to finish it. This survey offered some general information of what people expect,
in terms of interaction and social bonding, when they participate an in-person

live event and what they think is missing in the current live streaming mode.

3.4.2 Experiment

The participants are chosen according to the following criteria: a) they have
participated in live events before; b) in their previous experience, they would
prefer to go to the events along with friends; c¢) the current situation restricted
their participation in live event; d) in recent months, they are physically isolated
from their close friends who are interested in the same type of event.

Since there could be some difference between the interactions between two in-

dividuals and the interactions among three or more than three individuals, the
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test in this research only focused on the first scenario, which means that in each
test group, there were only two individuals.

During the experiment, each group was assigned 10 minutes to watch a live
streaming event together. The entire process was observed and recorded, and all
the participants are informed of the test’s aim and procedures. So as to make
the the participants feel more comfortable to communicate and interact with each
other during the test, they were also encouraged to get connected via the Internet
in advance of the test and to continue their interaction when the observation and
recording finished.

During the first experiment, which was conducted simultaneously with an online
streaming of a live concert on November 3rd 2020, two control groups were also
set up. Control group 1 was consist of 8 individuals. They watched the concert in
a Karaoke room with projectors. The participants were able to conduct face-to-
face interaction with each other. Control group 2 was consist of two individuals.
They watched the concert all alone and no interaction occurred during the live
streaming. Observation and video recording were also conducted with these two

control groups.

3.4.3 Analysis of Result

Recordings of the experiment participants’ interactions were studied and di-
agrams of their audio interactions were listed and compared so as to discover
what was not noticed during the experiment observation and what was in com-
mon in different groups of participants. Findings through the diagrams would be

discussed and possible explanations would be given.

3.4.4 Analysis of Result

Each participant was given a questionnaire after attending the test. Moreover,
an interview was conducted with each of them within one day of the test. The
participants shared their feeling toward the virtual interactions with their friends
during the the test, their ideas of whether the interactions integrated or disturbed
with the live streaming content, and their comments on the highlights of their

interactions with friends during the test.
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3.5. Assessment

3.5.1 Evaluation method

Both qualitative and quantitative methods are used to evaluate the testing re-
sult. For qualitative method, observations were conducted during the testing,
and interviews to the participants were conducted afterwards. For the first ex-
periment, which was conducted simultaneously with an online streaming of a live
concert on November 3rd 2020, observations and interviews were also conducted
with the members in the two control groups.

In terms of quantitative methods, survey and questionnaire were conducted
during the research. A pre-survey was given to all the participants of the test and
was also randomly sent out to other individuals. A questionnaire was sent to all
the participants, expect the members of the two control groups, after the testing

was finished.

3.5.2 Evaluation Topic

The topics for evaluation are based on the participants’ expectation to the
interactions with friends or other close ones during a live event, the aspects of
social bonding involved in a live event, the effectiveness of the virtual interactions.

Participants’ Expectation

Each participant was asked about their previous experiences of attending live
events together with friends. Questions such as how they value the experiences
and what has left deep impression upon them were the main focus.

Aspects of social bonding

Among the four aspects of social bonding, namely attachment, commitment,
involvement and brief, attachment and involvement are more closely related to
the experience of live event participation. Part of the questionnaire and interview
were designed according to these two aspects, so as to find if the virtual interaction
contribute to enhance the social bonding among them.

Effectiveness of the Virtual Interactions

The aim of this research is to find if the interactions among friends and other

close ones during a live event could be recreated remotely and effectively. There-
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3. Research Design 3.6. Experiment Plan

fore, after participating in the test, each participant would be asked to answer
if they the test partially meet their expectation for the interactions and what is

lacking in the virtual interaction.

3.6. Experiment Plan

There were two series of experiment involved in this research. The first series
was conducted simultaneously with a live streaming concert on November 3rd
2020. 4 groups of participants (8 individuals), along with two control groups
were involved in the process. The second series was supplementary to the first
series and was conducted during November 10th to November 28th. 3 group of
participants (6 individuals) participated in this process, while no control group

was involved. The details about this process will be elaborated in Chapter 4.
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Chapter 4

Experiment Implement
4.1. Pre-survey

As the online streaming of live event was not a major trend until this year, and
promoters and organizers are still attempting different methods to enhance the
interactiveness of the streaming, few works have been done to explain the viewers’
expectations to interaction while a live streaming and how effective the existing
methods work. In order to get the basic information, a pre-survey was conducted.

The five questions in the survey are related to:

1) Is there any experience of going to a live event in the recent two years?
2) Through these experiences, do you prefer to go alone or with friends?
3) Is the interaction with friends during these experience important?

4) Is there any experience of watching online streaming of live events during

the pandemic?

5) If you and your friend will have virtual interactions during a live event, what

kind of mode do you prefer?

At last, 102 respondents answered the survey. Among them, 86.3% (88/102)
replied that they had been to at least one live event during the recent two years,
and they would prefer to go together with friends. 75.5%(77/102) of them regarded
the interactions with friends during the live event an indispensable part of the
entire experience. Meanwhile, 67.6%(69/102) answered that they would prefer to
see and talk to each other at the same time if they are going to join the same live
streaming together with friends.

The result of this pre-survey was used as a reference to the design of the test

and the questionnaire for the test participants.
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4.2. Experiment 1

4.2.1 Overview

An online streaming of a pre-recorded concert by a Japanese idol group, Arashi,
was chosen as the content to be used for the test. The date of the streaming
was November 3rd 2020. The concert was initially planned to be held in Japan
National Stadium in May for two successive days. For each day the capacity is
around 80,000 spectators. Due to the pandemic of COVID-19, the concert was
finally held without audience and was streamed online on November 3rd 2020. It
was accessible to every spectator with a valid virtual ticket. Though the content of
the concert was recorded before November 3rd 2020, it was served to the audience
as a live event streaming. All the spectators watched the concert simultaneously
and there were no playback option. The choice of this concert was because this
concert was phenomenal among a considerable number of fans, which means it
is easier to find participants willing to participate the test. On the other hand,
the online streaming of this concert was accessible worldwide and the quality of

streaming was guaranteed.

4.2.2 Participant selection and other preparing work

Since the experiment was designated to test if the interactions among friends or
people knowing each other well can be recreated during live events while the par-
ticipants were physically isolated, the participants of the experiment were selected

according to the following criteria before the experiment:

1) The participants were divided into group. In each group, the participants

were familiar with each other, and they were interested in the content;
2) The participants were physically located in different places;

3) The participants had stable access to the Internet, video and audio in-

put/output devices, and valid ticket for the concert.

4 groups of participants were selected to participate the experiment. Among

all the groups, one group originally consisted of 4 individuals, while the other
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three groups consisted of 2 individuals. In order to avoid the potential difference
between people interacting in small groups and people interacting in pair. The
number of participants in each group was standardized to 2. The gender compo-
sition of the participants was 7 female and 1 male. The age range was from 24 to
33 years old.

Before the experiment, all participants were required to take the pre-survey. The
result showed that all 8 participants had experiences of attending a live concert
with friends. Their answers to additional questions to participants showed that 7
of the participants had went to previous live concert of the artists live streaming
on November 3rd 2020 (the other one only watched DVD of the artists’ concert
before). Participants in two of the groups had went to previous concerts of the
artists together with their counterparts in the experiment.

Before the experiment, instructions were given to all participants through email.
They were informed of the aim of the experiment, namely to test if the interactions
among friends could be manipulated remotely. They were also informed of the
duration of the experiment, which was 10 minutes for each group. The devices

they would use in the experiment was also inquired.

4.2.3 Experiment environment

The content of the concert was streamed through a web page especially designed
for this event, which was as the following:
https://online.johnnys-net.jp/s/jno/page/ARAFES2020

It could be accessed through various web browsers on Mac, PC, tablet PC,

smartphone, etc. Since all the participants were located remotely, with differ-
ent devices at hand, no requirement was made to standardize the browsers and
devices used by the participants. However, in order to avoid the audio output
of the concert interfere with the audio interactions between the participants of
each group, all participants were required to use an earphone or a headset with
microphone during the experiment so as to separate the sounds.

The participants were required to use Zoom, Wechat video call, and other plat-
forms that enabled real-time visual and audio interactions for the experiment.
During the experiment, the conductor of the experiment also joined the video

to observe and make video recording of the participants’ interactions, but the
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conductor’s camera was kept off and the microphone mute so as to minimize the
potential interference with the participants’ interactions.

It was initially taken into consideration that to prepare all the participants a
fanlight and let them use it in the experiment so as to test if this visual element
could enhance the interactions and bonds between the participants. However, due
to logistic reasons, it was not feasible to equip all participants with the fanlights.
After all, this element was not involved in the experiment.

As the participants reported, the choice of browsers and devices of each partic-
ipants were listed as the following table 4.1:

Device Browser Platform for interaction | Visual output of concert | Audio output of concert | Visual input of interaction | Audio input of interaction
Participant A (G1) Mac book Safari Zoom screen carphone built-in camera microphone of carphone
Participant B (G1) Mac book Pro Google Chrome Zoom screen carphone built-in camera microphone of earphone
Participant A (G2) Laptop(Dell) Google Chrome Zoom screen carphone built-in camera microphone of carphone
Participant B (G2) Mac book Google Chrome Zoom screen headset built-in camera microphone of headset
Participant A (G3) Mac book Safari Zoom screen carphone built-in camera microphone of earphone
Participant B (G3) Laptop(HP) 360 safe browser Zoom screen carphone built-in camera microphone of earphone
Participant A (G4) | Mac book and iPhone Safari Wechat video call screen of Mac carphone built-in camera of iPhone | microphone of iPhone
Participant B (G4) | Mac book and iPhone | Google Chrome | Wechat video call screen of Mac carphone built-in camera of iPhone | microphone of iPhone

Table 4.1 Devices and platforms set-up of Experiment 1 participants

For experiment Group 4, Participant B was located in China, where stable
access to Zoom and other platforms could not be guaranteed. In order to set up
a stable experiment for this group, Wechat video call was applied as the platform
for the participants’ interactions. As a result, each of the two participants used

their Macs to watch the concert and used their phones to conduct interaction.

4.2.4 Experiment procedure

During the online streaming of the concert on November 3rd 2020, experiment
with the 4 groups of participants were conducted in a successive order. The
participants in each group were connected via the platforms as they previously
chose.

The time duration of each experiment section was 10 minutes. During the 10-
minute time, the participants of each group watched the streaming together while
seeing and talking to each other through the platform. During the experiment of
each group, the experiment conductor was also connected through the platform
so as to observe and record the interactions of the participants. As planned in

the experiment environment design phase, the experiment conductor kept the
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camera off and micro mute, so as to minimize the potential disturbance caused
by the conductor. For Group 1 to Group 3, the recording of the interaction was
done with the recording function of Zoom Mac version on the conductor’s Mac.
For Group 4, the recording was done with the screen recording function of the
conductor’s iPhone.

Though the experiment lasted 10 minutes only, the participants were required
to get connected at least five minutes before the experiment started. The aim
of this “warming-up” is to let the participants catch up with each other. the
participants were encourage to continue their communication and interaction as
long as they wanted and wrote down their feelings and emotions at any time so

as to enrich their feedback.

4.2.5 Control groups

In order to examine the influence of virtual visual and audio interactions to
spectators during a live streaming event, two control groups were set up for this
experiment.

Control group 1 consists of 8 individuals. They participated the online stream-
ing together in a Karaoke room located in Tokyo. Their interactions were observed
throughout the live streaming and video recordings of their behavior and interac-
tion were also taken. The live streaming was accessed through the same web page
as the experiment groups. The visual output was through two projectors and the
audio output was through the stereo equipment in the Karaoke room. The video
recording was done with a Sony ILCE-TRM3 camera.

Meanwhile, control group 2 consists of two individuals, they watched the live
streaming independently and was requested to give feedback about their feelings
and thoughts toward this one-person experience. Member A of control group 2 was
located in Sapporo. She accessed the live streaming through the web page same as
the experiment groups and used a Mac to watch the content. Member B of control
group 2 was located in Chengdu, China. She accessed the live streaming through a
smartphone application named NetEase Cloud Music and used an iPhone to watch
the content. Since no visual and audio interactions with others was expected, no

video recording was done for control group 2.
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4.2.6 Observation and analysis

From the observation during the experiment, it could be said that the vir-
tual interactions among the participants of the 4 experiment groups enriched the
participants’ experience of watching the online streaming. In each group, the par-
ticipants could share their excitement with each other. They talked about the
favorite songs they were expecting to hear and also communicated with instant
emotional reaction. During the 10-minute experiment, there were moments that
they sang together with the content of the live streaming and smiled to each other.
Diagrams of the verbal interaction was listed in this section.

Members of control group 1 showed intensive interaction and emotion during
the observation. The members sang with the melody at times, talked to each
other frequently. They also cheered simultaneously when the concert came to a
highlight. They also prepared fanlights in advance, which contributed to recreate
the atmosphere of a in-person live event. Diagrams of their verbal interaction was
listed in this section.

On the other hand, the two members of control group 2 responded that the
excitement brought by the live streaming concert was limited. They also pointed

out that there were moments that they felt lonely.

4.3. Experiment 2

4.3.1 Overview

This part of experiment initially was designated to use a sport event that nor-
mally involved a large number of audience and intensive interactions as the exper-
iment material. However, due to the pandemic, major sports games in the world
were canceled or rescheduled. Therefore, no ideal material could be found during
the planned experiment time. As a result, Experiment 2 finally used concert VOD
and reality show as the test material, and the testing, observation and feedback

were regarded as supplementary to Experiment 1.
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4.3.2 Participant selection and other preparing work

Same as Experiment 1, this experiment was designated to test if the interac-
tions among friends or people knowing each other well can be recreated while the
participants were physically isolated and watching the same content simultane-
ously. The participants of the experiment were selected according to the following

criteria before the experiment:

1) In each group, the participants were familiar with each other, and they were

interested in the same content;
2) The participants were physically located in different places;

3) The participants had stable access to the Internet, video and audio in-

put /output devices.

3 groups of participants were selected to participate the experiment. Each
group consisted of 2 participants. The gender composition of the participants
was 4 female and 2 male. The age range was from 22 to 27 years old. Before
the experiment, all 6 participants were required to take the pre-survey. The result
showed that all participants had experiences of attending a live event with friends.

Before the experiment, instructions were given to all participants through email.
They were informed of the aim of the experiment, namely to test if the interactions
among friends could be manipulated remotely. They were also informed of the
duration of the experiment, which was 10 minutes for each group. The devices

they would use in the experiment was also inquired.

4.3.3 Experiment environment

Different from Experiment 1, the contents used for experiment 2 were different
in each group. The choice of the contents was discussed with the participants so
as to ensure that the content used for the each group was a common interest of
the participants. The choices of the three groups were as following;:

Group 1: VOD of a pop music concert by a Taiwanese band named Mayday,
which was originally streamed on May 31st 2020. The participants accessed to the
VOD through the website of Tencent Video, a Chinese video streaming website.
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Group 2: VOD of a pop music concert by Japanese singer Otsuka Ai, which
was openly accessible on YouTube. The concert was originally staged in Tokyo
with big audience in 2019.

Group 3: VOD of one episode of a Chinese reality show named Sisters Who
Make Waves, which was openly accessible on YouTube. The show contained many
sessions of singing and dancing in each episode.

Before the experiment was conducted, it was checked that all the contents
used in this experiment were openly accessible on the Internet and there was no
violation against copyright.

Following the environment setting of Experiment 1, the participants were re-
quired to use Zoom, Wechat video call, and other platforms that enabled real-time
visual and audio interactions for the experiment, they were also required to use
earphones or headsets to separate the potential audio interference. There was
no requirement to standardize the devices used by the participants. During the
experiment, the conductor of the experiment also joined the experiment section
to observe and make video recording of the participants’ interactions.

As the participants reported, the choice of browsers and devices of each partic-
ipants were listed as the following table 4.2:

Device Browser Platform for interaction | Visual output of concert | Audio output of concert | Visual input of interaction | Audio input of interaction
Participant A (G1) | Mac book | Google Chrome Zoom screen earphone built-in camera microphone of earphone
Participant B (G1) | Mac book | Google Chrome Zoom screen earphone built-in camera microphone of earphone
Participant A (G2) | Laptop(HP) | Google Chrome Zoom screen earphone built-in camera microphone of earphone
Participant B (G2) | Mac book Pro Safari Zoom screen Bluetooth earphone built-in camera microphone of earphone
Participant A (G3) | Mac book Safari Zoom screen earphone built-in camera microphone of earphone
Participant B (G3 Mac book | Google Chrome Zoom screen earphone built-in camera microphone of earphone

Table 4.2 Devices and platforms set-up of Experiment 2 participants

4.3.4 Experiment procedure

The three groups in experiment 2 did the test separately on different dates.
The participants in each group were connected via Zoom, which was the platform
they previously chose.

The time duration of each experiment section was 10 minutes. During the 10-
minute time, the participants of each group watched the content together while

seeing and talking to each other through Zoom. During the experiment of each
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group, the experiment conductor was also connected through the platform so
as to observe and record the interactions of the participants. In order to avoid
the lagging of each participant play the content on their own devices separately,
the content was played from the conductor’s device through the screen sharing
function of Zoom. For all the groups, the recording of the interaction was done
with the recording function of Zoom Mac version on the conductor’s Mac.

Same as Experiment 1, the participants were required to get connected at least
five minutes before the experiment started, so as to catch up with each other. The
participants were encourage to continue their communication and interaction as
long as they wanted and wrote down their feelings and emotions at any time so

as to enrich their feedback.

4.3.5 Observation and analysis

From the observation during the experiment, it could be seen that the remote
visual and audio interactions among the participants of the 3 experiment groups
enriched the participants’ experience of watching the same content simultaneously.
In each group, the participants talked about the favorite songs, communicated
with instant emotional reaction and talk about other related topics. During the 10-
minute experiment, there were moments that they sang together with the content

and smiled to each other.
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Chapter 5

Analysis and Evaluation
5.1. Analysis of the video recordings

The videos recorded during the test were used to analyze and discover the
interactions that was missed by the researcher during the experiment observation.

As most participants used a single screen to watch the content and to have
visual interaction with each other at the same time, the visual interactions were
in fact constant. There did exist different moments that the participants’ eye sight
was focused on the streaming and that the participants were watching each other’s
virtual image. However, with the limitation of the experiment environment, it was
not feasible to quantitatively analyze their visual interactions.

On the other hand, by nature, audio interactions between the participants in
each group occurred in a sporadic pattern. Therefore, it was elaborated with

diagrams in this chapter.

5.1.1 Analysis of Recordings of Experiment 1

The recording of the 4 experiment groups was studied and diagrams of their
verbal interaction was listed as the following (Unit of the figures in the diagrams:

second):
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5.1. Analysis of the video recordings

Group 1: The interaction recording of Group 1 covered 3 songs in the concert.
The first one was from 30” to 208”; The second one was from 233” to 375”; The
third one was from 396” to 532”. From 533 to 12’30” was an introduction talk of

the artists. The interactions of the participant was listed until 600” (10 minutes).

(figure 5.1)
Music t Song 1
30
Participant A +===+ +===+ +===+ +===+ +===+4 t + t===+
1 5 1 17 27 28 38 44 62 62 94 100 155 157
N { ) T ! T 4
Participant B p===+ + + $===+1 +===+1 +===+1 + +
3 16 24 38 44 61 62 94 100 138 139
M e Song 1 + + Song 2 t
208 233 375
A 1 p===1 p===+1 +===1 £ £ p===4 p===+ p===1
194 196 209 213 224 225 242 243 312 314 338 339 392 393
1 N N ! ! 1 1 N !
B p===+ p===+ t===+ b + p===+ t===+ f===1 +===+
183 185 195 196 213 215 225 225 275 276 310 312 340 341 392 393
M y Song 3 t
396 532
A + + + + + + ===
395 395 450 453 516 517 583 585
{ T | i | i )
B £ p===+1 +===1 b £ p===4 ===
438 439 451 452 493 494 544 546 579 580

Figure 5.1 Diagram Experiment 1 Group 1
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Group 2: The interaction recording of Group 2 covered 2 songs in the concert.
The first one was from 8” to 191”7; The second one was from 255 to 399”; The
remaining time until 600” was a talk session. The interactions of the participant
was listed until 600” (10 minutes). (figure 5.2)

Music t Song 1 4
8 191
Participant A +===1 +===1 +===+ + + ===+ +===1 +===1
2 3 6 8 31 3 63 64 132 134 172 172 216 218
l l 1 l T T ! l
Participant B --------- + + + + +===+ +===+ +===+ +===+
3 5 30 31 82 83 129 130 172 172 217 219
M t Song 2 t
255 399
A ===+ + + +===+ ===+ ===+ + + +===+
220 221 240 241 285 286 330 332 360 362 367 372 418 423
T ! T 4 T J, { T {
B +===4 ===+ ===+ b===1 + + + +
217 219 240 241 245 247 286 286 328 332 407 410
M
A ===+ + + ===+ + + +===+ ===+ ===+
430 432 455 460 488 493 519 522 552 554 565 572 580 583
! 1 1 T + 1 1 ! !
B b===+ b===+4 ===+ + + ===+ ===+ ===+ b===+
430 432 451 456 459 461 484 486 527 531 549 553 574 579 582 585
M =========
A e ===
589 593
1
B =========

Figure 5.2 Diagram Experiment 1 Group 2
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Group 3: The interaction recording of Group 3 covered 2 songs in the concert.
The first one was from 33” to 384”; The second one was from 404” to 570”. The
interactions of the participant was listed until 600” (10 minutes). (figure 5.3)

Music ! Song 1
33
Participant A ===+ +===+ + + ===+ + + ===+
10 15 34 35 47 49 81 82 110 113 150 151
l 1 l 1 1 i 1 i
Participant B b===+ t 4 F===+ +===+ +===+1 + £
13 16 33 34 57 62 82 82 114 115 130 135
M Song 1 t t Song 2
384 404
A +===+ + t t===+ i t===+ b===+ b===+ b===+
170 172 197 198 345 348 363 366 388 390 394 394 404 405 408 409
N { i i N ! J, ! !
B +===+ t===+ t===+ t===+ +===+ t + b===+ b===+
173 175 198 201 296 298 347 354 367 368 387 394 404 405 408 409
M Song 2 t
570
A + + b===+ + + p===+ ===+ t===+ p===+
431 432 486 492 503 504 540 557 567 570 583 585 590 594
! 1 ! ! 1 i ! ! !
B + p===+ + t ===+ b===+ ===+ b===+ ===+
451 453 486 494 512 513 540 557 567 570 583 585 592 597

Figure 5.3 Diagram Experiment 1 Group 3
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Group 4: The interaction recording of Group 4 covered 2 songs in the concert.
The first one was from 46” to 210”; The second one was from 381” to 610”. The
interactions of the participant was listed until 600” (10 minutes). (figure 5.4)

Music ; Song 1 +
46 210
Participant A --------- + + + + + + ===+ b===1
25 26 63 64 101 103 205 207 211 211
! T ! T 4 T $ T
Participant B b===+ + + + + + + $===1
26 27 30 32 72 73 128 130 210 211
M . Song 2
381

A t===1 p===1 + + t===4 + +

240 244 292 295 320 326 406 409 435 436

+ 1 1 T 4 ! 1 T 1

B $===+ $===1 ===+ + + ===+ ===+ ===+

244 246 285 289 326 326 388 389 442 443 480 482 495 497
M SongZ +===

610

A t===+ +

514 517 552 555

1 ! 1

B - + + +===

506 515 567 572

Figure 5.4 Diagram Experiment 1 Group 4
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The recording of the control group 1 was studied. It was found that, cheers and
shouts were the most frequent interactions among the group. Meanwhile, person
to person interactions occurred mostly among participants seated close to each
other. The more distant two participants were seated, the less interaction they
had. Diagram of verbal interaction of 2 from the 8 participants, who were seated
next to each other was listed as the following:

Control Group 1: The interaction recording of Control Group 1 covered 3 songs
in the concert. The first one was from 20” to 215”; The second one was from 286"
to 430”; The third one was from 476” to 577”. The interactions of the participant
was listed until 600” (10 minutes). (figure 5.5)

Music + Song 1
20
Participant A + + +===1 +===1 ===+ ===+ ===+ +==+
3 4 34 35 80 82 122 124 174 177 186 189
! T 1 T ! 1 ¢ !
Participant B b===+ ===+ +===4 + + ===+ ===+
3 4 12 14 36 37 78 80 135 137 174 177 186 189
M Song 1 + + Song 2
215 286
A ===+ ===+ ===+ +===+ + + ===+ b===1 b===1
199 201 212 216 223 224 234 236 247 255 206 298 322 326 336 338
! 1 ! 1 1 t 1 ! 1
B + + + " === Pu— P PR— P
212 218 234 236 247 255 272 275 296 298 325 326 338 340
M Song 2 + +---Song 3---
430 476
A $=——4 + + e === == + + ===
360 375 384 385 400 402 416 423 432 436 443 448 475 477
! 1 T 1 1 ! l T i
B + + + + ===+ + + t===+ t===+
360 370 396 398 412 417 432 434 457 463 470 472
M +
577
A ===+ +===+ b===+ t===+ + + b===+ b===+ b===1 ===
479 482 487 490 507 509 526 527 541 543 579 582 588 590 593 596 598 610
) 1 ! l I 1 ! ! ! l
B : ' + + +===+ +===+ +===+ +===+ +===
478 478 508 509 541 543 555 558 579 582 588 590 592 597

Figure 5.5 Diagram Experiment 1 Control Group 1
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5.1. Analysis of the video recordings

5.1.2 Analysis of the Result of Experiment 1

From the diagrams, it could be seen that the audio interactions between the

two participants randomly occurring during the 10-minute experiment. The in-

teractions could be categorized into 3 types:

1) dialogue type: One participant spoke and the other followed.

2) simultaneous/overlapping type: the two participants react to the content of

the live streaming concert together.

3) comment type: one participant gave a comment or an instant reaction, while

the counterpart did not respond immediately.

The diagram also suggested that while watching the same content simultane-
ously, the verbal interaction between the two participants in each group tended

to be short and simple. The table below showed the times and duration of inter-

actions of each participant: (table 5.1)

Participant | Times | Interactions duration | Interactions duration
with 3 sec more than 4 sec
Group 1 A 18 13 5
Group 1 B 19 15 4
Group 2 A 22 16 6
Group 2 B 19 13 6
Group 3 A 21 14 7
Group 3 B 21 15 6
Group 4 A 12 10 2
Group 4 B 14 11 3
Control 1 A 30 23 7
Control 1 B 27 21 6

Table 5.1 Times and duration of interactions of Experiment 1 participants

As the table showed, short verbal interactions(within 3 seconds) conducted by

the participants of Experiment groups was 73.29% of all the verbal interactions
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they made during the experiments. In the two participants of Control group 1,
the percentage was 77.19%.

The diagram of Experiment group 3 showed one unique feature. Simultane-
ous/overlapping type interactions took up 19.05% (8/42) of all the interactions
conducted by the two participants. The percentage was comparatively higher than
the other three groups. (Group 1: 10.81%; Group 2: 7.32%; Group 3: None). By
checking with the video, it was found that the two participants sang together with
the live streaming content more frequently than the other three groups. It could
be suggested that there was a possibility that some individuals tended to prefer
this type of interaction, or that the content of the live streaming that Group 3
watched was more attracting and stimulated more interactions. However, with
the current data, it was not enough to draw conclusion on this.

The table also showed that in Experiment group 4, time times of interactions
between the two participants were less than the other 3 groups, and 13 (50%) of
the interactions conducted were comment type, which meant that only one of the
participants gave a comment or an instant reaction while the counterpart did not
respond immediately. On the contrary, in the other three groups, the percentage
of comment type interaction was 21.16% (Group 1), 26.83% (Group 2), 21.3%. As
mentioned above, participants in Experiment group 4 used their laptops to watch
the live streaming and used their phones for interacting with each other, which
was different from the set-up of the other 3 groups. This might be the reason
for the difference in interaction times. However, as the 4 experiment groups did
not watched the same part of the concert and the participants’ interactions were
related to the content the participants watched. This might have caused the

difference of interaction times in Experiment group 4 as well.

5.1.3 Analysis of Recordings of Experiment 2

The recording of the 3 experiment groups was studied and diagrams of their
verbal interaction was listed as the following (Unit of the figures in the diagrams:

second):
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Group 1: The interaction recording of Group 1 covered 3 songs in the concert.
The first one was from 35”7 to 188”; The second one was from 204” to 440”; The
third one was from 460” to 673”. The interactions of the participant was listed
until 600” (10 minutes). (figure 5.6)

Music t Song 1 . f Song 2----
35 188 204
Participant A t===+ p===+ t===+ p===+1 +===+ p===+ +===+ p===+1
8 12 31 35 53 61 110 115 152 155 187 189 199 201 226 230
! N N ! i ! ! N
Participant B t 4 p===+ +===+4 + t +
12 17 55 59 116 116 142 151 199 205
M Song 2 t + Song 3 +===
440 460 673
A t +===+ t + +===+ +===+ +===
353 356 442 447 461 466 548 553 582 586
1 1 i 1 i ! i i

B p===+ p===+ p===+ p===+ p===+ + £ ===

250 251 290 292 356 360 438 442 450 451 461 466 587 589

Figure 5.6 Diagram Experiment 2 Group 1
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Group 2: The interaction recording of Group 2 covered 3 songs in the concert.
The first one was from 25”7 to 237”; The second one was from 272” to 486”; The
third one was from 517”7 to 720”. The interactions of the participant was listed
until 600” (10 minutes). (figure 5.7)

Music t Song 1
25
Participant A £ + +===1 ===+ £ + t '
9 12 35 37 65 67 76 77 116 118
1 1 l 1 i 1 N i
Participant B p===1 p===+4 p===+4 t £ t t p===1
6 9 15 16 37 38 63 66 106 108 176 178
M ------Song1 t + Song 2
237 272
A ===+ t t t===+ t t p===+ t t
185 186 228 229 260 264 311 314 420 423 461 465
l ! 1 l ! 1 ! l i
B + ===+ p===+ +===+ + + ===+
239 241 266 270 311 313 410 413 472 474
M t + ===
486 BiZ 720
A + + + p===+ ===
493 497 570 573 585 587
1 i T l N
B + + ===+ +
485 486 537 538 577 579

Figure 5.7 Diagram Experiment 2 Group 2
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Group 3: The interaction recording of Group 3 covered 2 songs in the reality
show. The first one was from 27” to 275”; The second one was from 369” to 596”.

The interactions of the participant was listed until 600” (10 minutes). (figure 5.8)

Music 4 Song 1
27

Participant A $===4 + " + " f=——1t : i

2 6 13 15 39 40 79 80 121 123

! ! 1 ! 1 ! ! 1

Participant B + + + + ===+ +===1 ===+ ===+

5 11 27 28 55 56 77 78 122 125 144 145
M Song 1 '

275
A + b===+ +===+ b===+ + + ===+ b===+ ===+
155 155 160 165 197 198 271 276 303 308 315 321 348 357
1 l ! l T T T i l
B + + b===+ ===+ ===+ ===+ ===+ ===+ ===+
144 145 160 165 198 200 269 273 277 280 299 305 319 326 356 361
M+ Song 2 e
369 596

A + +===+1 F===1 + + + + ===+ +

400 402 433 434 450 452 503 503 539 541 587 588

1 ! 1 1 1 1 ! 1 T
B +===+ + + +===+ === + + ===
392 393 405 407 476 477 502 503 531 532 596 600

Figure 5.8 Diagram Experiment 2 Group 3
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5.1.4 Analysis of the Result of Experiment 2

The diagrams suggested that the interactions conducted by the participants also
occurred randomly during the experiment session, and the four types of interac-
tion, namely dialogue type, overlapping type, comment type and simultaneous
type, could be all found in the diagram.

The times and duration of interactions of each participant were as shown in the
table below: (table 5.2)

Participant | Times | Interactions duration | Interactions duration
with 3 sec more than 4 sec
Group 1 A 13 4
Group 1 B 12 5
Group 2 A 14 11
Group 2 B 14 13
Group 3 A 18 12
Group 3 B 19 12

N || R WO

Table 5.2 Times and duration of interactions of Experiment 2 participants

As the table showed, short verbal interactions(within 3 seconds) conducted by
the participants was 63.33% of all the verbal interactions they made during the
experiments. The percentage was still more than 50% but was lower than the
result of Experiment 1. It could be seen that in Group 1 of Experiment 2, the
times of long interaction (more than for 4 seconds) were more than the times of
short interactions. From the table, it also could be seen that, compared to the
participants of Experiment 1, Group 1 and Group 2 in Experiment 2 had less
interaction times. Concerning the sample size and other related factors, within
this research, there was not enough evidence to explain the reason behind the
differences. However, it could be said that different types of concerts of other

events might provoke different interaction frequency and pattern.
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5.2. Evaluation

To evaluate the effect of the experiment, a questionnaire with 6 topics was
sent to all the participants when their test was finished. An interview was also

conducted with each participant.

5.2.1 Questionnaire Analysis

A questionnaire was distributed to all test participants of Action 1 and Action
2. The survey has 12 questions with 1 open question for comments. The results

of the responses were as below:

* Number of respondents: 14
* Number of questions: 12

* Date: November 2020

Awareness to the need for interaction:

78.6% (11/14) of the participants responded they were aware of the significance
of interaction. The figure rose to 92.9% (13/14) after they participated in the
test.

Bond and involvement:

All participants (14/14) agreed that they felt the bonds with their friends during
the test. They also felt more involved with the live streaming event while they
interacted with friends.

Relief from pressure and anxiety:

85.7 (12/14) replied that after the test, they would regard the communication
and interaction during participating a online streaming concert or other virtual
event together could partially relieve them from the pressure and anxiety under
the current situation. 57.1% (8/14) thought this type of communication and
interaction an effective way to maintain the relationship with friends.

Duration of interaction:

57.1% (8/14) answered that they continued the visual and audio interactions
with their friends or used SNS as an alternative when the test was finished. Instead

of watching the live streaming alone, they preferred being connected with friends.
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Technical issues:

64.3% (9/14) replied that they did not experience Internet lagging, echo dis-
ruption or other major technical issues. They viewed the conditions of the test as
acceptable. 14.3% (2/14) reported that lagging occurred during the test of their
group. 21.45 (3/14) responded that the method used was acceptable for a test,
but they did not feel comfortable with it.

Acceptance:

78.6% (11/14) answered that if time allows and the method becomes more
convenient, they would like to utilize this method with friends on a frequent

basis.

5.2.2 Interviews

Interviews were conducted with each participant of the test, 2 members from

control group 1 and 2 from control group 2 of experiment 1 were also interviewed.

* Interviewee: Mrs. S.H
* Group: Group 1 in Experiment 1

* Date: November 4, 2020

Mrs. H mentioned that this was the first time she participated in a live stream-
ing of concert and the experience was better than her expectation.

She said that from her perspective, a live concert is not just about the perfor-
mance itself, but also the expectation which became stronger and stronger as the
day of the show approached, the things she did together with her friends during
the entire process, the food they ate, the feeling they shared, and the memory
they made during the whole journey. So she regarded that the online visual and
audio interaction with a friend as a partial compensation to what was missing in
a live streaming concert. She commented, “I was alone at home during the live
streaming, if I watched the entire concert all by myself, I am afraid it would make
me feel quite lonely.”

However, she said that for her it was still difficult to accept live streaming

concert. For an in-person live concert, she would prepare uchiwa (cheer fan) and
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choose her favorite dress. But for a live streaming, she did not have the motivation
to do anything.

* Interviewee: Mrs. Y.H

* Group: Group 2 in Experiment 1

* Date: November 4, 2020

Mrs. H was staying in the United States this year. She said she originally
planned to watch the concert all alone through the late night. She felt that the
visual and audio interactions during the test shorten the distance between she and
her friend and that between her and the event.

As Mrs. H introduced, as a big fan of the artists, she had participated several
concerts. In year 2018, she traveled from Australia to Sapporo to join her friends
to watch a concert. The concert was definitely important to her, but the common
experiences with friends were also an indispensable part. Therefore, she said she
enjoyed the visual and audio interaction with her friend during the testing, though
it did not fulfill all her need for communication and interaction with friend through
a live event.

Mrs. Y.H mentioned that the pandemic has interfered with her life from nearly
all aspects. The virtual interactions during the test somehow relieved her from

the current situation.

* Interviewee: Mrs. X.B
* Group: Group 3 in Experiment 1

* Date: November 4, 2020

When asked about her comment about the online video and audio interactions
with her partner test participant, Mrs. B said that though it did not fully recreate
what she usually experienced during a live event, it helped her to get connected
with her friend during the live streaming concert.

She pointed out that without interactions and the real-time atmosphere, there
would be no difference between watching a live streaming concert and playing a

DVD. A live concert was always full of interactions and emotions. She enjoyed
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cheering and singing together with friends during the live concerts. She would
also share with them her feelings and emotions on the way back home.

She said that the online simultaneous visual and audio interactions with her
friend enabled her to talk, smile and cheer with her friend. At times, she felt

connected and empathized with each other.

* Interviewee: Mr. C.D
* Group: Group 1 in Experiment 2

* Date: November 25, 2020

Mr. D said that the experience of getting connected with friend through real-
time visual and audio interactions while watching video brought something he
had been looking for during the past few months.

As an international student in Europe, the pandemic has made him isolated
from his family and friends for months. The time he spent on streaming platform
increased a lot, but it did not really help him to feel relaxed. He said that the
need for communication was strong, and the virtual interactions with friends while
watching a video or an online streaming could serve as a good trigger to start a
conversation.

However, he pointed out a point that since the sound of the video and the voice
of his friend all came through the earphone, the interference was disturbing at

times.

* Interviewee: Mrs. Y.G
* Group: Control Group 1 in Experiment 1

* Date: November 4, 2020

Mrs. G was among the 8 members of Control Group 1. She said that, in terms
of interaction with friends, the experience of watching the live streaming together
was much better than her expectation.

She recalled that during the steaming of the concert, the interactions among
her and her friends were quite diverse and intensive. The fanlights and the cheers

made them synchronized in behavior and emotion. They did not only watched the
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concert together, but also shared stories of their memorable experiences related to
the artists. From her perspective, the interactions with friends were stronger than
what usually happened in an in-person event, because there were always concerns
of not disrupting the other fans around.

“The fact that the big concert finally turned into a live streaming was frus-
trating”, she said, “but the experience of watching together with friends made it

b

worthwhile and memorable.

* Interviewee: Mrs. S.L
* Group: Control Group 2 in Experiment 1

* Date: November 4, 2020

Mrs. L said that she was at work during the live streaming, so she was only
able to watch the second half of the concert during her dinner time. She watched
the concert alone through the screen of her cell phone. The experience was not
quite exciting.

She said it was difficult for her to feel involved and the need for talking with
some friends who had the same interest was strong. So she had a loose talk with
a friend over SNS. The entire experience reminded her that the pandemic was
still serious around the world and the time everything be back to normal was still
uncertain.

As she said, the concert would not be memorable to her. 60% of the reason was
that she was so busy that day and could not enjoy the whole concert at a cozy
place. The left 40% was that there was no one with her so it was difficult for her

to feel involved.
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Chapter 6

Conclusion and Discussion
6.1. Research Summary

By observing the experiment participants interactions and analyzing the video
recordings as well as collecting feedback through the participant’s answers to the
questionnaire and interviews, this research has come to some conclusions related
to the questions raised in the first Chapter, which were how people value the
interactions with friends and other close ones during a live event and probe the
feasibility of recreating this type of interaction through a live streaming event.

Based on the questionnaire and interviews to the participants, the interactions
among friends and other close ones was part of what they expect from attending
a live event, and the experiment contributed to recreate the visual and audio
interactions while the participants watched the same content simultaneously but
remotely, which, as the participants stated, enhanced their bonds with friends
and generated positive feelings. The analysis of the audio interaction diagrams of
the participants showed that, for the participants of the experiments, the audio

interactions they made were mainly featured by short duration.

6.2. Limitation of the Research

The way that the experiment was designed could be improved from some as-
pects, so as to probe the questions in a more systematic way. For example,
the 4 groups in Experiment 1 did the experiment in a successive order. If the
experiments with the 4 groups were conducted simultaneously, it could make the
diagrams of the audio interactions suitable to analyze and compare the differences
in interaction frequency and other factors in different group. It could also help to
study the relation between the participants’ interactions and the live streaming
content. For example, if a certain moment in the streaming could provoke interac-
tions in different groups. Moreover, the research chose recreating both visual and

audio interactions together as the solution based on the result of the pre-survey.
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However, the solution with only visual interactions and the one with only audio
interactions should be studied as well and the effectiveness of these three solutions
should be discussed and analyzed.

Also, the experiment in the research was not a complete simulation of the real
situation. Firstly, in a real in-person live event, the number of a group of friends
could be more than 2 individuals, the interaction frequency and pattern could be
different from the result showed in the experiment.

Secondly, the interactions among friends and other close ones during a live event
was related to the content they experienced. The experiment only covered live
pop music concert. The intensity and pattern of interactions among friends in
other genre of live events might be different from the result of the experiment.

Thirdly, the interactions among friends and other close ones during a live event
was also influenced by the interactions between the individuals and the perform-
ers/athletes and that between the individuals and the whole audience(atmosphere).

These types of interactions were excluded from the experiment of the research.

6.3. Suggestion for Future Work

As mentioned in the research limitation, the researcher suggested that experi-
ment with other genres of live events should be conducted to probe the effective-
ness of remote visual and audio interactions among friends and other close ones
in different events and to study if the interaction patterns in different events vary
from each other. For example, sports games that usually involved large number
of spectators and intensive interactions should be further studied.

To further analyze the effect of remote visual and audio interactions among
friends in a live streaming and the interaction patterns, the sample size should be
scaled up and experiment with more than 2 participants in one group should be
conducted. Concerning the differences in the diagrams of the audio interactions
of the experiment participants, which was mentioned in Chapter 5, the researcher
also suggested that similar experiment should be conducted with several groups
of participants watching exactly the same content and the participants within
one group should be tested with different contents, so as to make the data more

comparable.
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As the pandemic will continue to impact the live event industry, live streaming
may serve as the major alternative to in-person event for the foreseeable future and
it could be a game-changer of the industry. As new technologies would be applied
to enrich the audience’s interaction experience of attending online streaming event,
it was worthwhile to probe the possibility of integrating remote visual and audio
interactions among friends with other types of interactions that are expected for

an in-person live event.
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Appendices
A. Pre-survey questionnaire

In light of the pandemic of COVID-19, live streaming has become the trend for
the traditional live events, such as concerts and sports games. This research is
attempted to discuss how people expect to interact with their friends and other
close ones during a live event and how to bring the interactions back if people
watch online streaming with friends remotely.

It would be really appreciated if you could spend several minutes to answer the

following questions:

1.Is there any experience of going to a live event in the recent two years?
Yes ‘ No

2.Through these experiences, do you prefer to go alone or with friends?

Agree ‘ Somewhat agree ‘ Not sure ‘ Somewhat disagree ‘ Disagree

3.Is the interaction with friends during these experience important?

Agree ‘ Somewhat agree ‘ Not sure ‘ Somewhat disagree ‘ Disagree

4.Is there any experience of watching online streaming of live events during the pandemic?
Yes ‘ No

5.If you and your friend will have virtual interactions during a live event, what kind of mode do you prefer?

Only with visual interactions ‘ Only with audio interactions | With both visual and audio interactions
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B. Questionnaire to experiment participants

Thank you so much for participating the experiment related to remote visual
and audio interaction with friends during live events. Please take a few minutes

to answer the questions below.

1.Before the experiment, were you aware of the significance of interactions with friends during a live event?

Agree ‘ Not sure ‘ Disagree

2.After the experiment, do you think the interactions with friends during a live event is important for the whole experience?

Agree ‘ Not sure ‘ Disagree

3.Did you feel the bonds with your friend while participating the experiment together with each other?

Agree ‘ Not sure ‘ Disagree

4.Did you feel more engaged in the live streaming while interacting with your friend?

Agree ‘ Not sure ‘ Disagree

5.Do you think the interactions simulated in the experiment could help to relieve pressure and anxiety?

Agree ‘ Not sure ‘ Disagree

6.Do you think the interactions simulated in the experiment could be an effective way to maintain relationship with friends?

Agree ‘ Not sure ‘ Disagree

7.After the experiment, did your continued to interact with your counterpart while watching the remaining part of the live streaming?
Yes ‘ No

8.If your group continued the interactions, what platform was used?

The same platform as was used in the experiment. Some similar platform: —
SNS messages: Others:

9.Did you experienced any technical issues during the experiment?

Internet lagging Echo disruption

Otherissues: No issue experienced

10.Do you think the current framework is satisfactory in tern of fulfill the need to interact with friends remotely while watching the same streaming?

Yes ‘ Not satisfactory but acceptable for a testing | No

11.If time allows and the method becomes more convenient, do you want to communicate with your friends in this way in the future?

Yes ‘ Not sure ‘ No

12.If in-person live events become accessible again, but online streaming will still be available for the same event that you want to attend, which one would you prefer mostly?
Going to the event in-person Watch online streaming

Depends on if the ticket is available Not sure
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