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Figure 1: Three fundamental camera views that are widely used in VR streaming and offer distinct ways to engage viewers.
First person view (A) immerses users in the streamer’s perspective. Second person view (B) fosters a sense of direct interaction
and intimacy, which is also noted in prior research [33]. Third person view (C) provides a broader depiction of the streamer’s
actions and interactions within the virtual environment. Despite their prevalence, there is limited research on the specific
patterns and strategies used in each of these perspectives, which motivates this work.

Abstract
Virtual reality live streaming (VR streaming) is becoming increas-
ingly popular as an entertainment medium, but its unique aspects
of virtual camera usage remain underexplored. This paper presents
a two-phase study investigating how VR streamers currently use
virtual cameras to create engaging content for viewers on 2D dis-
plays. We first analyzed 8 popular Twitch streamers’ videos totaling
2625 minutes to identify common virtual camera usage. Then, we
interviewed 10 media experts all with about 10+ years of profes-
sional experience to derive design considerations for VR streamers
and design implications for future developers. We also proposed
the Immersion Triangle, a conceptual framework to analyze and
explore the concept of immersion within VR streaming context.
Our findings highlight VR streaming as a novel mass media format
that can offer new perspectives on both VR and live streaming. This
study also suggests opportunities for future research to enhance
interactions between streamers and their viewers.
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1 Introduction
Live streaming has gained significant global popularity as an en-
tertainment medium. Twitch, one of the largest online streaming
platforms, has reported over 2.5 million concurrent viewers with a
total of more than 1.3 trillion minutes watched in 2023 1. Currently,
most live streaming occurs in a 2D-2D form, where both stream-
ers and viewers utilize 2D displays. However, virtual reality (VR)
streaming, in which streamers use VR headsets and broadcast their
immersive experiences to viewers using 2D displays, is gaining pop-
ularity in entertainment and research communities [32, 33, 43, 68].
Furthermore, the growing availability of affordable consumer-grade
devices, such as the Quest 3 and Pico 4, suggests that interest in VR
streaming is expected to persist 2 3, especially as companies like
Meta, Google, and Apple continue to invest and innovate in VR.

1https://www.twitch.tv/p/press-center
2https://mixed-news.com/en/virtual-reality-2025-8-predictions
3https://www.researchnester.com/reports/virtual-reality-market/160
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Previous studies have highlighted the importance of establish-
ing connections with viewers for the success of live streaming
[50, 66, 67]. For VR streamers, virtual cameras, the digital tools that
simulate real-world camera functions, allow them to construct live
stream narratives to share with their viewers. As such, virtual cam-
eras play a pivotal role in fostering these connections. Compared
to cinema and animation, where the principles of manipulating
cameras have been well studied, the usage patterns and strategies
of virtual cameras in VR streaming practices have received lim-
ited attention. Previous studies have observed di�erences in the
viewing experience of VR content when presented on 2D displays
through virtual cameras using �rst person and third person views
[17]. Another study has highlighted the creative application of vir-
tual cameras in VR streaming, where the camera is treated as a
representation of the viewer's perspective4 [33]. Despite these
insights, there is still limited analysis on how VR streamers com-
monly use their virtual cameras across these fundamental camera
perspectives (Figure 1) in real-life scenarios in detail. We suggest
that, despite the similarities to traditional media practices in 2D
streaming, in VR streaming, virtual cameras act as active facilita-
tors of the streamer-viewer relationship, extending the streamer to
construct both narratives and viewer connections. This aspect has
been largely overlooked and is a key motivation behind our work.

In this paper, we present a two-phase study (Figure 2) that inves-
tigates two key questions regarding the use of virtual cameras in
VR streaming:RQ1) how do VR streamers currently utilize virtual
cameras during their streams; andRQ2)how can traditional media
theory and practice better support planning and designing their
virtual camera setups? To address RQ1, informed by prior studies
examining streaming practices through user-created videos [13, 68],
we conducted a thematic analysis [9] of streaming videos from eight
popular VR streamers, totalling 2,625 minutes, yielding common
camera usage scenarios. Next, we interviewed ten domain experts,
each with at least 10 years of professional experience in media-
related �elds, to gather their critiques and suggestions regarding
the identi�ed camera usage scenarios. We synthesized our results
from both phases into a set of design considerations to help VR
streamers plan their camera setups more intentionally, as well as a
set of design implications for future VR streaming tool developers.
Based on these �ndings, we proposed theImmersion Triangle, a
conceptual framework designed to help analyze and explore the
design of VR streaming experiences and to promote thinking about
immersion in the context of VR streaming for both streamers and
viewers.

The contributions of this paper are three-fold:

� Empirical knowledge about common virtual camera usage
scenarios in VR streaming;

� A set ofdesign considerations and implications derived from
our video analysis and expert interviews to guide VR streamers
and VR streaming tool developers;

� A conceptual framework , Immersion Triangle, to support ex-
ploration and understanding of immersion within the context of
VR streaming.

4In this paper, we refer to this special use of the camera as second-person view.

2 Related Work
In this section, we brie�y review prior research related to our study
in two key areas: 1) sharing VR experience through live streaming,
and 2) camera setups for �lming and performance.

2.1 Sharing VR Experience through Live
Streaming

A combination of accessibility through platforms such as Meerkat,
Periscope, Twitch, YouTube Live, and Snapchat Live Stories [26,
55, 58], and variety of topics including gaming [27, 39], education
[18, 25], creative arts [19], and even relaxation [1] has contributed
to the poplarity of streaming as a medium. Live streaming is unique
from other more traditional popular media due to its ability to o�er
immersion, immediacy, interaction, and social connection between
the streamer and audience [26]. Despite being in its early stages,
studies have begun exploring sharing VR experiences through live
streaming as an online media broadcasting activity. Compared to
traditional 2D live streaming, VR streaming presents unique techni-
cal and viewing challenges, calling for further exploration to enable
more �uent and engaging interactions for streamers and viewers
[32, 33, 68].

A common use for streaming techniques in VR is facilitating
cross-reality collaboration, where users outside a VR environment
can interact with those wearing a headset, enabling a more inclu-
sive, customizable participatory experience [6,24,61,64]. To further
enhance the viewer experience, researchers have explored augment-
ing 2D streaming content from VR streamers to enable viewers to
experience it in 3D or even in VR, bridging the gap between tradi-
tional 2D streaming and immersive experiences [29, 62]. However,
these studies are often limited to one-to-one or one-to-few scenar-
ios, and their direct application to live streaming as a mass medium
for a large audience can be challenging. For instance, VR streamers
often use virtual avatars, which have been found to play a crucial
role in self-identity expression in past research [20� 22, 41], partic-
ularly in popular social VR games and stream environments/social
platforms like VRChat. Still, several domains have bene�ted from
leveraging the combination of VR and live streaming to facilitate
and enhance processes and experiences across diverse scenarios,
such as education [49, 59, 60] and simulation [57, 65, 69].

Virtual cameras play an important role in shaping the stream-
viewing experience, particularly how di�erent viewing perspectives
a�ect users' comprehension of VR content when viewed on tra-
ditional 2D screens [17]. Furthermore, e�ectively and creatively
self-managing virtual cameras during live streams poses a signif-
icant challenge for the streamer due to the time-consuming and
demanding nature of camera management, as well as the risk that
improper use of creative camera techniques may negatively im-
pact viewers' experience [32, 33, 68], which echoes early studies
on the challenges caused by the inherent asymmetry of control
in physical handheld devices [35]. Despite growing recognition of
virtual cameras' importance in the streamer-viewer relationship,
there remains a lack of practical guidance for VR streamers on how
to use them more e�ectively. Our study aims to address that gap by
systematically exploring the role of virtual cameras in VR streaming
and providing actionable insights for streamers to enhance their
content creation and viewer engagement.
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Figure 2: The research questions, methods and �ndings of this study: 1) we started with a video analysis on 9 streaming videos
(2,625 minutes in total) from 8 popular VR streamers to investigate common virtual camera usage in VR streaming; 2) based on
the video analysis �ndings, we conducted interviews with 10 experts in media related domains to collect their recommendations
for VR streamers and insights for VR streaming.

From an ethnographic perspective, many streamers record and
upload their streaming sessions to platforms like YouTube and
Twitch. These user-generated online videos are receiving increasing
attention from the research community as an important source
of data for observing and analyzing users' behaviours [2, 31, 38],
and are increasingly used to understand VR experience and live
streaming practices [12, 13, 68]. Thus, drawing upon prior video
analysis studies of live streaming practices, our research adopts a
similar approach to investigate the common virtual cameras usage
in VR streaming. This approach enables us to objectively investigate
how virtual cameras are used in real-world streaming practices
and explore their potential to broaden our understanding of VR
streaming as an emerging mass media format.

2.2 Overview of Camera Setups for Filming and
Performance

Camera setups support visual storytelling by strategically organiz-
ing shot composition, framing, and camera movement in relation to
a subject (e.g., an actor or an object) to convey emotion, narrative
depth, and viewer engagement [3, 7]; this concept applies to both
physical and virtual cameras. While newer technologies enable
greater creative �exibility and �delity, traditional cinematographic
principles such as the rule of thirds, symmetry, and depth of �eld
remain fundamental. The use of leading lines and asymmetrical
framing in contemporary cinematography has been studied con-
cerning how visual attention is guided in both linear and interactive
storytelling environments [56].

The placement of a camera within a scene in�uences how audi-
ences engage with the narrative and perceive spatial relationships,
thereby shaping their understanding of character dynamics, spatial
continuity, and the �ow of the story. Cinema scholars and �lm-
makers have identi�ed several key camera setups that are widely
used in both traditional and digital cinematography [7]. One of the
most common con�gurations is the static camera setup, where the
camera remains �xed in a speci�c position, allowing for deliberate
control over framing and mise-en-scène (composition) [8]. This
approach is frequently used in classical Hollywood cinema and
dialogue-heavy scenes to ensure spatial continuity and maintain
a stable viewing experience [53]. Another widely used technique
is the over-the-shoulder setup, which is particularly e�ective in

dialogue sequences because it maintains the spatial relationship
between characters while directing the audience's attention [36].
In live television, event broadcasting, and real-time production, cin-
ematographers frequently employ multi-camera setups to capture
multiple angles simultaneously. This con�guration allows for seam-
less transitions between perspectives, enhancing both e�ciency
and continuity in storytelling [48]. In addition to static camera se-
tups, cinematographers have developed a range of dynamic camera
movement techniques to create a more engaging visual experience.
The introduction of Steadicam technology, as popularized by �lms
like Rocky (1976) and The Shining (1980), allowed for smoother
tracking shots without the instability of handheld footage [45]. The
evolution of gimbal stabilization systems, such as the DJI Ronin5,
has further expanded the capabilities of handheld cinematography,
enabling �uid motion with greater �exibility [ 56]. More recently,
drone technology has revolutionized camera motion in �lmmaking,
o�ering a cost-e�ective and accessible way to achieve aerial shots
typically done with cranes or helicopters [51].

To achieve e�ective camera setups for �lming and performance,
users need intuitive and precise control over their cameras. For
virtual cameras, early studies [23, 28, 44, 63] explored direct control
techniques, laying the groundwork for future methods. However,
direcly controlling a basic virtual camera with six degrees of free-
dom can still be challenging, often distracting users from their main
tasks. As a result, automated camera control became an important
research direction [10]. Various studies have investigated ways to
interpret high-level camera tasks [14� 16, 71] and cinematography
idioms [11, 30] to automate virtual cameras. Recent advances in
virtual production6 have led to broader industry use [37], with re-
search combining physical and virtual elements through techniques
like example-driven camera control [34, 70], hand-held virtual cam-
eras [40, 54], and automated drone cameras [4, 52]. In VR games
like VRChat, virtual cameras o�er features similar to professional
DSLRs, including aperture control and smooth motion comparable
to physical stabilization systems or drones. These capabilities can
support a range of camera setups but are underutilized in current
VR streaming practices. There is still limited understanding of how
virtual cameras are actually used by VR streamers in real-world

5https://www.dji.com/ca/ronin-4d
6https://www.unrealengine.com/en-US/explainers/virtual-production
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streaming situations, and many streamers still �nd it challenging
to apply these tools creatively [32, 33]. This motivates our study,
which aims to address this gap by investigating common virtual
camera setups used in VR streaming and leveraging camera prin-
ciples in established media to enhance the creative use of virtual
cameras.

3 VR Streaming Video Analysis
In the �rst phase of our study (Figure 2), we used a video analy-
sis method to address RQ1 and examine common virtual camera
usage in VR streaming. We followed existing methodologies that
leverage user-generated video data to analyze VR and live stream-
ing practices [12, 13, 68], which proved e�ective in objectively
observing and understanding user behaviours in real-world set-
tings. Speci�cally, we collected and analyzed a corpus of Twitch VR
streaming videos. We chose to focus our data collection on VRChat,
the most popular social VR game. Compared to other immersive
VR platforms, VRChat o�ers feature-rich virtual cameras and usage
scenarios, which are ideal for observing how virtual cameras are
used in real-life VR streaming practices. This research step served
as an ethnographic exploration into the world of VR streaming
to: 1) establish a shared understanding of the topic among our
team members, and 2) identify common virtual camera usage pat-
terns through objective observation of VR streaming practices in
real-world settings.

3.1 Data Collection and Analysis
To familiarize ourselves with the subject, we started by exploring
and watching multiple VR streaming videos on Twitch. In addition,
we also watched several live session on other popular VR games
in di�erent game genres such asBeat Saber(music beat),Half-life:
Alyx (third-person shooter),I Expect You to Die(puzzle) andProject
Cars 2(racing), and further con�rmed our initial observations that
VRChat has more scenarios for virtual camera usages than other
games. In most games, streamers focus primarily on gameplay, with
little attention paid to virtual camera manipulation, as cameras are
typically static or minimally controlled. In contrast, streamers in
VRChat have greater freedom and actively manipulate their virtual
cameras for a variety of expressive purposes.

To gather a diverse and representative dataset of streaming
videos, we �rst �ltered streams to English language and ordered
them by view count on Twitch. We excluded streams with graphic,
physical, or thematic content or streamers who only talk in static
positions. We then selected the top 8 streamers (S1-8) from the list
and collected their videos, approximately 300 minutes each, to cap-
ture the varied styles of VR streaming. In total, our dataset consists
of 2,625 minutes of real-life virtual camera footage (Table 1). Moti-
vated by previous studies [13, 68], we adopted a similar thematic
analysis method to analyze the collected videos. All members of our
research team have extensive experience in VR research, including
one member with over two decades of experience in the entertain-
ment industry. Initially, the primary researcher watched all the
videos twice to identify key codes with timestamps for moments
when VR streamers interact with virtual cameras, such as moving
or rotating cameras or switching views. From these initial obser-
vations, coding dimensions were developed focusing on common

Table 1: Nine VR streaming videos were collected from eight
popular VR streamers, comprising a total of 2,625 minutes
of video content, with each streamer contributing approxi-
mately 300 minutes on average.

Streamer Followers Twitch Video ID Length Views
S1 304k 2311801147 183 minutes 12k
S1 304k 2314158681 168 minutes 7.8k
S2 107k 2313981513 362 minutes 5k
S3 75.6k 2315373622 261 minutes 4.7k
S4 16.2k 2312060097 323 minutes 3.9k
S5 22.5k 2313587592 264 minutes 3.7k
S6 25.5k 2316827631 307 minutes 3.7k
S7 49.8k 2314666048 436 minutes 4.8k
S8 12.5k 2316179028 322 minutes 3.3k

camera uses such as self-recording, object capture, and interaction
with other players. The research team then reviewed the initial
results, re�ned the coding dimensions based on established �lming
practices and terminology, and discussed initial assumptions about
the potential use patterns of virtual cameras. This led to a focus on
essential camera aspects, such as angles and framing, and on how
they compared with established �lmmaking principles. Using these
revised dimensions, the primary researcher revisited the videos to
uncover additional codes and organize camera usage into broader
themes categorized by three primary camera views. The team con-
tinued to re�ne these themes through ongoing discussions until a
consensus on �nal themes was reached.

3.2 Findings: Camera Usage in VR Streaming
In this section, we organize our �ndings by camera aspects, high-
lighting the common use of virtual cameras in VR streaming within
the broader context of established camera techniques from tradi-
tional media �elds, summarized in Table 2. We also brie�y discuss
the dynamics of streamers' motivations for using various camera
techniques and explore the reasons they switch cameras. This anal-
ysis is based on observations of their behaviour, chat messages, and
their explanations when they switch cameras. Instead of focusing
on numerical measures such as time or frequency, our �ndings
emphasize the observed patterns in camera usage to illustrate their
roles across di�erent aspects. This follows Maxwell's advocation
that reporting qualitative data numerically can mislead readers
by suggesting a generalizability that is not supported by the spe-
ci�c contexts in which the data were analyzed [46]. This is also
aligned with the reporting style in previous studies on the same
topic [32, 33].

3.2.1 Camera Views.The most common camera views across
all observed streams are�rst-person, second-person, andthird-person
camera views.A �rst-personcamera view (Figure 3, A) immerses
the audience in the streamer's perspective, allowing viewers to ex-
perience the content as if they were present in the scene. Although
not commonly used in traditional �lming,second-personcamera
views (Figure 3, B) create a unique sense of intimacy by making
the viewers feel that the streamers are directly addressing them,
e�ectively breaking the fourth wall and enhancing personal en-
gagement. Athird-personcamera view (Figure 3, C) o�ers a broader
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Table 2: Summary of video analysis �ndings on common
virtual camera usage in VR streaming.

Camera Aspects Findings
Camera View - First person view (FPV) immerses the audi-

ence in the streamer's perspective
- Second person view (SPV) fosters intimacy
by making viewers feel as though they are
being directly addressed
- Third person view (TPV) provides a wider
perspective of both the streamer and the vir-
tual environment

Camera Angle - Traditionally indicates power dynamics rel-
ative to the subject or environment
- In VR streaming frequently used to generate
unique and engaging perspectives for viewers

Camera Frames - Close-up shot focuses on the facial expres-
sions and emotion
- Medium close-up shot covers the area above
the shoulder, focusing on upper-body ges-
tures and expressions
- Medium-long shots capture the area over the
knee, focusing on surrounding environment
and streamer's upper body movements
- Full-body shot captures the entire body from
head to toe to show a complete view of the
streamer within their environment

Camera Setups - Monologue: where the streamer speaks alone
and chats with their viewers
- Dialogue: shows conversations and interac-
tions between the streamer and another par-
ticipant for viewers
- Multilogue: encompasses interactions and
conversations involving the streamer and
multiple streaming participants

visual context, providing viewers with an overview of the setting
and interactions within the virtual environment.

Streamers typically choose between �rst-person view (FPV) and
third-person view (TPV) based on their streaming content and
design preferences. For streamers primarily using FPV, it is common
to include a smaller picture-in-picture TPV of their avatar to help
viewers better understand their full-body actions. We observed that
TPV streamers occasionally switch between FPV and TPV during
their streams to better suit di�erent situations. They used FPV to
o�er viewers a more engaging and immersive experience when
interacting with other players or playing games, while reserving
TPV for conversations with their viewers. For example, S2 began
with a TPV to present themselves while talking, but switched to
an FPV while playing volleyball to give the viewers a sense of
participation in the game.

Second-person view (SPV) creates a unique dynamic of direct
engagement, positioning the viewer as inside the narrative while
being adjacent to the protagonist. In this way, the camera is no
longer merely a framing tool but serves as an interactive medium be-
tween the actors and their viewers. Echoing the previous study [33],
we also observed streamers' creative use of cameras as a SPV. No-
tably, all TPV streamers in our study have moments of temporarily
switching to SPV during their streams to emphasize certain words

Figure 3: Examples of three camera views for VR streaming:
A) �rst person view (FPV), allowing viewers to experience
the scene as if they were seeing it through their own eyes; B)
second person view (SPV), engaging the viewers more inti-
mately while breaking the fourth wall; and C) third person
view (TPV), giving viewers a broader context and an overview
of the settings and environments.

Figure 4: Examples of three camera heights for VR streaming:
A) Eye level view; B) Low angle view; C) High angle view.

or create a sense of intimacy. For example, S2 occasionally kissed
the camera as if to kiss the faces of individual viewers, sometimes
in response to messages in the chat expressing a�ection.

3.2.2 Camera Angle.Camera angle refers to the camera's
vertical position relative to the subject or environment and often in-
dicates power dynamics between characters or objects. For instance,
a higher camera angle, looking down on a subject, can convey a
sense of dominance or superiority, while a lower angle, looking
up, can suggest vulnerability or submissiveness. In VR streaming,
however, these traditional rules do not typically apply to represent
power dynamics. Instead, camera heights are frequently used to
generate unique and engaging perspectives for viewers that would
not be easily observable in real life. The most common camera
height for VR streaming is eye level (Figure 4, A), as it provides
a natural, immersive perspective that closely aligns with human
visual experience, making interactions feel more genuine and relat-
able to viewers. Eye-level perspective is predominantly used with
TPV. For many streamers using FPV, their camera height instead
re�ects the eye-line of their virtual avatars, which can be relatively
short (Figure 4, B) or tall (Figure 4, C) compared to other players.

Streamers often adjust their camera angles in response to
changes in their avatars. For FPV streamers, these adjustments
are usually intentional, as they experience the change �rsthand and
use it to o�er viewers a unique visual experience. For instance, S1
used a dwarf avatar to create an upward angle, then switched to a
giant avatar for a downward view, creating an interesting visual
contrast for viewers. In contrast, TPV streamers tend to choose
avatars of similar size when switching, thereby minimizing the
need for major camera adjustments. For example, when S5 changed
to a slightly shorter avatar, they lowered the camera slightly to
maintain eye-level interaction with viewers.

3.2.3 Camera Frames.For our purposes, a camera frame
refers to the compositional boundary of an image, or scene, i.e., the
�eld of view, used to guide the viewer's eye, focus, and attention.
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Here, we focus primarily on TPV scenarios in VR streaming, as in
a FPV, the camera frame is directly tied to the streamer's own line
of sight and head movement; therefore, the viewer sees what the
streamer sees.

We found four commonly used camera frames:close-up, medium
close-up, medium-long, and full-body. A close-up shot(Figure 6,
A) focuses on the face, o�ering detailed facial expressions and
emotions. This frame is particularly e�ective in establishing a strong
emotional connection with the viewer, making it ideal for showing
intimate or dramatic moments. Amedium close-up shot(Figure 6, B)
covers the area above the shoulder, capturing more of the body than
a close-up while still maintaining focus on upper-body gestures and
expressions. This type of frame balances facial expression detail
with broader body language, making it more suitable for long-
term conversations with viewers.Medium-long shots, or 'cowboy
shots' (Figure 6, C) capture the area over the knee, allowing viewers
to see more of the environment around the streamers while still
maintaining focus on their upper body movements. This frame is
often used to provide a sense of space and movement, making it ideal
for scenes where physical actions are important but need to be seen
in context with surroundings. Finally, afull-body shot(Figure 6, D)
includes the entire body from head to toe, giving viewers a complete
view of the avatar/streamer's posture and positioning within their
environment. This type of frame is typically utilized when depicting
larger movements or interactions that require understanding the
whole spatial arrangement, such as showing o� the virtual avatars
and the virtual environment.

In VR streaming, medium shots are frequently used as the default
camera frame with auto-focus and auto-follow features for conver-
sations due to their ability to capture both facial expressions and
environmental context. Streamers may also switch to other camera
frames when speci�c situations require it, though these changes
are usually brief, sometimes even lasting only a few seconds. They
may move the camera closer for a close-up shot to emphasize fa-
cial expressions or object details, or pull back for medium-long or
full-body shots to showcase their environment, avatar, or out�t.
For instance, when S6 received chat comments about their avatar's
tail, they temporarily switched from a medium to a medium-long
shot to better display the tail at the middle of their avatar, and then
moved to a full-body shot to showcase their new costume.

3.2.4 Camera Setups.Camera setups refer to the arrange-
ment and con�guration of virtual cameras used in VR streaming,
which is composed of the placement, orientation, and movement of
these cameras within a three-dimensional space. As a combination
of previously discussed camera concepts, camera setups integrate re-
lationships between camera views, heights, and framing techniques
to contribute to the narrative structure and emotional engagement
for viewers watching on 2D displays. The streaming content we
observed focused on streamer-streamer or streamer-viewer conver-
sational scenes with static camera setups.

Much like a �lm or TV episode, a single VR streaming session can
consist of various camera setups to capture the primary action of a
scene. We categorize these scenarios into three types:monologue,
dialogue, andmultilogue. Monologue refers to situations where
the streamer speaks alone and chat with their viewers without

direct interaction with other streaming participants or objects. Di-
alogue involves conversations between the streamer and another
participant or object, showcasing their conversations or interac-
tions to viewers. Multilogue encompasses interactions involving
the streamer and multiple streaming participants simultaneously,
typically through group conversations or dialogues between the
streamer and the group. Figure 5 summarizes the most common
camera setups we observed in this study for both FPV and TPV,
categorized by the three common streaming scenarios. For each
setup, there are three key elements: camera, streamer, and other
streaming participants. Each element features a speci�c layout in
the plan and the directions it faces.

Streamers often adjust their camera setups in response to
changes in the number of people present in their view during in-
teractions. For FPV streamers, who are con�ned to a �xed camera
frame, they often rely on two main strategies: moving back to show
the full group or rotating their head to sweep across individuals.
For example, when initiating a conversation with a group, S1 would
step back to include everyone and then moved closer to focus on
one person. As more participants joined, S1 would look around to
ensure all active participants were visible to viewers.

TPV streamers, on the other hand, frequently reposition their
camera to accommodate new participants, ensuring both the
streamer and others are clearly visible. When a player joins tem-
porarily, they might brie�y switch focus to show that person's face
before returning to show the active participants in the conversation.
For instance, streamer S5 initially used a medium shot to include
themselves and one friend. As more friends joined, S5 switched to
a full-body shot to capture all �ve participants together. During
conversations, S5 then used a medium-long shot to focus on them-
selves and two other friends active in the conversation to balance
their facial expressions and overall context.

4 Expert Interview
As the second phase of this study (Figure 2), to address RQ2, we
conducted expert interviews based on insights from the �rst phase.
Following the analysis of video content, we engaged professionals
from various media �elds with expertise in camera techniques. We
also interviewed theater and performance practitioners adept at
using narrative and mise-en scene in free-moving 3D (live) stories.
These interviews helped us to understand: 1) how established cam-
era principles can provide VR streamers with practical guidance on
e�ectively utilizing virtual cameras; and 2) how the connections
between VR streaming and established media potentially uncover
new insights and perspectives. We chose not to involve profes-
sional VR streamers in the interview process because our focus of
RQ2 was on exploring VR streaming through the perspective of
established media and on improving current VR streaming virtual
camera setups by applying principles used in traditional media.

4.1 Data Collection
We recruited 10 expert participants (Table 3) through a local uni-
versity research network and recommendations from the recruited
participants. Participants were selected based on three criteria: pro-
fessional experience in media �elds, familiarity with VR technol-
ogy, and a keen interest in exploring VR streaming as an emerging
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