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Abstract
With the increasing demand for video conferencing, effectively reproducing the presence of remote participants
has become a significant challenge. In addition, in environments where communication latency occurs, it is
essential to mitigate the impact of such latencys to enable smooth communication. To address these issues, this
study develops a telepresence system that projects remote participants onto a dummy head and combines it
with an application that enables low-latency audio transmission. Furthermore, the system employs a binaural
microphone to provide immersive audio communication, enabling high-quality interaction. The effectiveness of
this system was evaluated by analyzing the interaction using object recognition technology. Additionally, through
a fieldwork study connecting Japan and Malaysia, it was confirmed that local persons and remote participants
could engage in enjoyable interactions. These findings suggest that this system contributes to the realization of
more effective communication as a new human-like telepresence method for remote video conferencing that can
be shared by multiple participants.
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1. Introduction

With the increasing demand for video conferencing, it has become possible to communicate with
anyone around the world while seeing their face, despite being physically distant. In traditional video
conferencing, it is common to display the face of the conversational partner on a 2D screen, which has
also been utilized as a telepresence system [1, 2, 3]. Telepresence refers to technology that provides
a sense of presence to remote participants, making it seem as though they are physically present in
the same space, while also creating the illusion of their presence in the environment [4, 5, 6, 7]. Video
conferencing, by enabling communication through visual and auditory channels, is one means of
realizing this telepresence.

In traditional video conferencing systems, dynamic displays [8, 9] and methods that add mobility
by incorporating displays onto robots [10, 11] have been explored to enhance the satisfaction and
presence of the conversational partner. However, 2D displays still present the challenge of insufficiently
conveying non-verbal cues, such as eye contact [9]. On the other hand, displaying the face of the remote
participant on a 3D display has been suggested as a way to facilitate the sensation of eye contact [12].
Furthermore, representing remote participants in 3D may improve the accuracy of non-verbal cues [13].

The presence of the conversational partner plays a significant role in influencing the immersion,
intimacy, and trust in the conversation [14]. When the presence of the remote participant is not
adequately established, important tasks such as decision-making are often completed by the local
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persons, leaving the remote participant in a supplementary role [15]. Furthermore, even during video
conferences, local persons may naturally form groups, making it difficult for remote participants to
join and possibly resulting in neglect [16]. On the other hand, enhancing the presence of the remote
participant can improve task performance in remote collaboration [17]. Additionally, beyond the
presence of the conversational partner, in the field of medical training, using interactive mannequins
with dynamic facial expressions to enhance presence has been shown to improve the concentration
and learning outcomes of trainees [18]. These studies suggest that enhancing the presence is crucial in
various scenarios such as conversation, learning, and collaboration.

One of the challenges in video conferencing is technical issues related to communication, such as
latency, audio/video delays, and freezes. These technical challenges have been shown to interfere with
conversation and may degrade the quality of communication, potentially hindering the development
of rapport with the conversation partner [19, 20, 14]. Moreover, in collaborative tasks involving
multiple participants, it has been suggested that as latency increases, the team’s performance declines
non-linearly [21]. To address these issues, it is essential not only to enhance the presence of remote
participants but also to create a communication environment that minimizes latency.

Therefore, this study proposes a telepresence system that projects the face of a remote participant
onto a dummy head for 3D representation. In this study, we aim not only to verify whether this
system actually enhances the presence of remote participants but also to combine it with a low-latency
audio transmission application, thereby enabling high real-time video conferencing. Additionally, the
effectiveness of the system is evaluated under the conditions of international remote conferencing
between Japan and Malaysia, a scenario that has posed significant challenges in previous studies. This
study investigates whether, when connecting Japan and Malaysia, this telepresence system can enhance
the presence of remote participants while maintaining low-latency communication. The research
question of this study is as follows:

RQ: Does 3D projection improve the presence of remote participants compared to traditional 2D
displays?

This study contributes to enhancing the presence of remote participants in telepresence systems
and facilitating smooth communication. Improving the presence of remote participants is essential
for enabling local persons to interpret non-verbal cues more easily and immerse themselves in the
conversation, which in turn enables effective remote video conferencing and collaboration.

2. Related Work

Telepresence [4, 5, 6, 7] systems enable remote participants to feel as though they are sharing the same
space with local persons. One of the advantages of these systems is that they allow remote meetings to
be conducted with a sense of presence that is close to face-to-face communication. This section focuses
on telepresence systems that recreate the presence of remote participants in the local environment.

Misawa et al. introduced an approach in which a 2D display is worn by local persons, and remote
participants are projected onto it to perform substitutional actions [1, 2]. Faridan et al. applied this
approach to the field of education [22]. Beck et al. implemented a 3D telepresence system using two
coupled stereoscopic multi-viewer systems, which improved the quality of non-verbal communication
and user satisfaction in collaborative tasks [23]. Kim et al. used a cylindrical 3D display in their
telepresence system to enhance the accuracy of non-verbal cues, suggesting that both motion parallax
and stereoscopic vision improve the sense of presence and embodiment [13], and Gotsch et al. further
enhanced this system [24]. Pejsa et al. successfully improved presence and reduced task completion
time by projecting life-size virtual copies of remote participants into a room using a projector, compared
to traditional 2D video conferencing [17].

Additionally, research has been conducted to further enhance the presence of remote participants
by using technologies such as AR (Augmented Reality), VR (Virtual Reality), and MR (Mixed Reality)
through the use of HMD (Head-Mounted Displays). Orts et al. enabled a near face-to-face experience



Figure 1: Overview of the proposed system. The remote participant wears the Apple Vision Pro and communicates
with the local person. The local person interacts with the remote participant’s persona, which is projected onto
a dummy head. Integrating this system with a low-latency audio transmission application supports smooth
communication.

by projecting a remotely captured person onto an HMD [25]. Piumsomboon et al. improved the
experience of remote collaboration tasks by presenting small avatars [26], and Kim et al. proposed a
method to generate avatar placement and deictic gestures in VR space, which enhanced engagement
and social presence [27]. Schlagowski et al. demonstrated that projecting mutual presence through
HMDs enhanced the sense of co-presence during jam sessions [28]. However, while these HMD-
based approaches can enhance presence, a limitation remains in that the improvement of the remote
participant’s presence is restricted to the HMD-wearer.

Moreover, telepresence robots are another form of telepresence system. Telepresence robots have
attracted considerable research and development due to their ability to recreate the presence of remote
participants without the need for a human actor [29, 30]. Rae et al. investigated the relationship between
control and trust in telepresence robots during collaborative tasks, as well as the impact of robot mobility
on user presence and task performance [31, 11]. Lee et al. demonstrated, through a long-term study,
that using a mobile telepresence robot allowed remote workers to experience living and working in the
same space as their local colleagues [32]. Liu et al. combined telepresence robots with the chameleon
effect [33] to enhance the user experience [34]. Sakashita et al. proposed a method to recreate the neck
movements of remote participants with a telepresence robot, which not only enhanced the sense of
presence but also facilitated shared attention with local persons [10]. As such, telepresence robots have
garnered significant interest from researchers as a technology with the potential to improve the quality
of remote meetings.

Building on the existing research on telepresence systems, this study adopts an approach that projects
remote participants onto a dummy head, proposing a telepresence system that does not rely on human
actors and is non-wearable. Unlike traditional systems limited to one-on-one conversations, this
approach can also be applied to one-to-many interactions, thereby expanding its potential for use in a
wider range of scenarios.

3. Proposed Method

3.1. Overview

This study aims to enhance the presence of remote participants in remote meetings by proposing a novel
telepresence system that combines projection onto a dummy head using a projector with low-latency
audio communication. The proposed system is illustrated in Figure 1.

It has been suggested that displaying the remote participant’s face in 3D can facilitate the inter-
pretation of non-verbal cues [12]. Therefore, this study projects the remote participant’s face onto a
dummy head, representing the remote participant’s face in 3D. This approach is expected to enhance the



presence of remote participants compared to traditional video conferencing systems using 2D displays,
thereby improving both the sense of immersion and the smoothness of interaction. Additionally, by us-
ing a high-quality audio communication application with minimal transmission latency, near-real-time
conversation becomes possible.

The proposed system consists of the following components. First, the face image of the remote
participant is directly projected onto a dummy head using a projector, enhancing the visual sense
of immersion and presence. Second, a binaural microphone is used to collect and transmit the local
sound information as immersive stereo signals, enabling natural sound field reproduction on the
remote side. Additionally, by combining this system with a low-latency audio transmission application,
smooth communication can be achieved while maintaining real-time interaction. By integrating visual
enhancement through 3D projection, real-time communication, and the transmission of high-quality
audio information, the system aims to provide superior presence and communication efficiency in
interactions with remote participants, surpassing conventional methods.

3.2. Projection

In this system, a laptop and a projector are connected, and the face image of the remote participant is
projected onto a dummy head. A laser-type projector with excellent brightness and resolution is used
for the projection equipment. This allows for enhanced visibility of the image on the surface of the
dummy head. Furthermore, the direction of the projector’s light is focused solely on the dummy head,
and the configuration ensures that the light does not directly shine on the local persons, thus reducing
unwanted glare and interference for the local persons.

The remote participants join the video conference using the Apple Vision Pro (Apple Inc.). The Apple
Vision Pro has the capability to scan the wearer’s face and transmit a generated persona, allowing the
wearer to communicate their face and expressions even while wearing a Head-Mounted Display. Since
the persona accurately replicates the wearer’s face and expressions, it enables communication that feels
natural even from a remote location.

3.3. Acoustic System

To enable remote participants to immerse themselves in the local environment, this system adopts an
audio collection and transmission method using a binaural microphone. The binaural microphone used
is equipped with artificial ears that replicate the human ear, allowing it to capture audio information that
closely resembles human auditory characteristics. This enables the transmission of spatial information,
including the left-right sound pressure differences and head-related transfer functions (HRTF) generated
in the local environment, allowing remote participants to experience a heightened sense of presence.
The binaural microphone is connected to a laptop via an audio interface.

The remote participants engage in conversation with local persons, similar to conventional video
conferencing systems. By using stereo headphones, the remote participants can listen to the local
environment’s audio captured by the binaural microphone.

Additionally, to achieve real-time interaction, this system introduces a low-latency audio transmission
application separate from video transmission. By using SYNCROOM (Yamaha Inc.) for audio trans-
mission, the system minimizes audio communication latency and reduces the time lag in bidirectional
communication with remote participants. In this way, by combining spatial audio via the binaural
microphone with low-latency audio transmission, the system creates an environment where remote
participants can experience a heightened sense of presence, similar to being on-site.

4. Deployment

In this study, the latency performance of video calls during the system’s deployment phase was
evaluated by measuring the latency time for several applications. The video conferencing applications
evaluated included Zoom with the Musicians’ original sound (hereafter, Zoom (Musician)) and Zoom
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Figure 2: Results of the latency measurement. The comparison was conducted across three connection
locations, from left to right: Japan (Lab) - Japan (Lab), Japan (Lab) - Japan (House), and Japan (Lab) -
Malaysia. In this study, the analysis was divided into video latency and audio latency.

with the Live Performance Audio (hereafter, Zoom (Live)), Teams with high-quality music mode for
both local and remote participants (hereafter, Teams (Two)) and Teams with high-quality music mode
for remote participants only (hereafter, Teams (One)), Google Meet, SYNCROOM (audio-only), and
the AllOneRoom system developed by the Virtual Reality Laboratory in University of Tsukuba using
the WebRTC Sora SFU communication API (hereafter referred to as AllOneRoom) [35]. It should be
noted that in Zoom, enabling both Musicians’ original sound and Live Performance Audio for both local
and remote participants simultaneously causes feedback, so for the experiment, the settings were only
enabled for the remote participants. Additionally, since SYNCROOM is a system dedicated to audio
calls, video latency evaluation was not included in the analysis.

The latency for video was measured by connecting the local and remote locations through a video
conferencing system, where the local side shared a stopwatch it started with the remote side. The time
taken for round-trip communication was then measured. The remote participant used the virtual camera
function of OBS Studio to re-broadcast the received video, displaying the same stopwatch screen on
the video conferencing system. These interactions were recorded, and the timestamp of the stopwatch
values were compared. The video latency was calculated by dividing the round-trip communication
latency by two. For audio latency, the audio sent from the local side was looped back using a virtual
microphone on the remote side and sent back to the local side. These interactions were recorded, and
the time difference between feature points on the waveform was measured using the audio analysis
software Audacity. The audio latency was calculated by dividing the round-trip communication time by
two. This measurement was conducted three times for each application, with 20 samples taken per trial,
resulting in a total of 60 samples being collected.

In this study, the latency measurements were conducted by dividing the connection locations into
three categories: Japan (Lab) - Japan (Lab), Japan (Lab) - Japan (House), and Japan (Lab) - Malaysia. The
network speeds at each location (download/upload [Mbps]) were as follows: 375.73 Mbps / 526.41 Mbps
for Japan (Lab) - Japan (Lab), 62.04 Mbps / 63.2 Mbps for Japan (Lab) - Japan (House), and 46.94 Mbps /
45.84 Mbps for Japan (Lab) - Malaysia.

The latency measurement results for video calls are shown in Fig. 2. To analyze the results, the Shapiro-
Wilk test was first applied to check the normality of the data. The null hypothesis of normality was
rejected. As a result, the Kruskal-Wallis test was conducted, and significant differences were observed
at all locations (𝑝 < 0.01). Therefore, as a post-hoc test, Dunn’s test with Bonferroni correction was
performed.

At Japan (Lab) to Japan (Lab) connection, for video latency, significant differences were observed



between Google Meet and all other tools, as well as between Zoom (Musician) and Teams (One), Zoom
(Musician) and AllOneRoom, and Zoom (Live) and AllOneRoom (𝑝 < 0.01). Additionally, significant
differences were observed between Teams (Two) and Zoom (Musician), Teams (Two) and Zoom (Live),
and Teams (One) and Zoom (Live) (𝑝 < 0.05). For audio latency, significant differences were observed
between SYNCROOM and all other tools, as well as between AllOneRoom and all tools except Zoom
(Live), Teams (Two) and Zoom (Live), and Teams (Two) and Teams (One) (𝑝 < 0.01).

At Japan (Lab) to Japan (House) connection, for video latency, significant differences were found
between Google Meet and all other tools, AllOneRoom and all other tools, Zoom (Musician) and all
other tools, and Teams (Two) and Zoom (Live) (𝑝 < 0.01). Furthermore, significant differences were
observed between Teams (One) and Zoom (Live) (𝑝 < 0.05). For audio latency, significant differences
were found between SYNCROOM and all other tools, all tools except Google Meet and AllOneRoom,
Teams (Two) and Zoom (Live), Teams (Two) and AllOneRoom, Teams (One) and AllOneRoom, Zoom
(Musician) and Zoom (Live), and Zoom (Musician) and AllOneRoom (𝑝 < 0.01).

At Japan (Lab) to Malaysia connection, for video latency, significant differences were observed
between Google Meet and all other tools, and between AllOneRoom and all other tools (𝑝 < 0.01).
For audio latency, significant differences were observed between SYNCROOM and all other tools,
AllOneRoom and all other tools, Teams (One) and Google Meet, Teams (One) and Zoom (Live), and
Zoom (Musician) and Zoom (Live) (𝑝 < 0.01). Furthermore, significant differences were observed
between Google Meet and Zoom (Musician) (𝑝 < 0.05).

5. Evaluation

5.1. Set up

This study investigated whether the human-like presence of remote participants can be enhanced by
projecting their faces onto a dummy head, compared to traditional video conferencing systems using
2D displays. In this evaluation, the human-like presence was assessed by recording the interactions and
analyzing the videos using object recognition technology. The setup of the evaluation conducted in this
study is shown in Fig. 3.

In this study, three conditions were established for evaluating the human-like presence: a projection
system using a dummy head (the proposed system), a system using a 2D display (the traditional system),
and a condition where a human participant is physically present (the face-to-face condition). The
effectiveness of the proposed projection system was verified by comparing these three conditions.
Additionally, to ensure fairness in the experimental conditions, the projection surface and the area
below the neck of the human figure were covered with dark curtains in all conditions, preventing
any external information from influencing the object recognition results. This measure minimized the
impact of elements such as mechanical parts or the human body on the object recognition outcomes.
Furthermore, rather than using fixed-point shooting, the shooting was conducted with a 180-degree
range of motion around the projection target. This approach aimed to reduce biases caused by fixed
locations or perspectives, thereby enhancing the reliability of the evaluation by dispersing the shooting
conditions.

In this evaluation, recorded videos were used as the projected images. This choice was made to
reduce the variability in results caused by differences in facial movements and expressions, thereby
minimizing biases related to the projected content. Since using recorded videos was not feasible in
the face-to-face condition, the expressions of the person set up in the condition were minimized to
reduce variability between conditions. Additionally, the evaluation considered not only differences in
the projection surface but also variations in the type of projected video. The two types of projected
videos were: a recording using the Apple Vision Pro’s Persona and a recording captured using a typical
video conferencing tool. The impact of different combinations of projection systems and video types on
human-like presence was evaluated. Therefore, the experimental conditions consisted of five scenarios:
two types of videos in the dummy head-based projection system, two types of videos in the 2D display
system, and the face-to-face condition. In all conditions, the projected person, speech content, and facial



Figure 3: Observation of interactions recorded to evaluate the system. Five conditions, formed by different
combinations of the projection surface and projected video, were recorded and analyzed using object recognition
to assess the system’s sense of presence. The recording was conducted while moving around, rather than from a
fixed point.

expressions were standardized to minimize any bias arising from content or expression differences.
The interaction time for each trial was approximately 160 seconds. To record the actual interaction,
two actors were assigned to interact with the projected person. These actors interacted only with the
projected person and were not involved in subjective assessments through surveys or interviews.

Object recognition analysis in this study utilized the YOLO11 detector. For the object detection
models, three different versions of the pre-trained YOLO11 model were selected, each with varying
speed and accuracy. The chosen versions were the high-speed, low-accuracy YOLO11n, the mid-speed,
mid-accuracy YOLO11m, and the low-speed, high-accuracy YOLO11x. By using models with different
detection accuracies, the study aimed to investigate the factors contributing to the variations in the
detection results. Therefore, the analysis of five conditions in this study was conducted using different
object detection models.

5.2. Results

This study evaluated the impact of different projection surfaces on the human-like presence of remote
participants by recording interactions with the projected subject and using object recognition technology
for assessment. In the object recognition process, still images were extracted at one-second intervals
from the recorded videos for each condition. As a result, the total number of still images was 159
samples.

The results of the object recognition were categorized into four patterns: when the projection surface
was recognized as “Person”, when it was recognized as both “Person” and “Display” with a higher



Figure 4: Results of object recognition. The effectiveness of the system was evaluated using three
different object recognition tools. “Person” indicates that only a person was detected, while “Pers >
Disp” signifies that both a person and a display were detected but the confidence score for the person
was higher. “Disp > Pers” similarly indicates that both were detected, yet the display’s confidence score
was higher, and “Display” indicates that only a display was detected.

confidence score for “Person”, when it was recognized as both “Person” and “Display” with a higher
confidence score for “Display”, and when it was recognized as “Display”. Additionally, during object
recognition, the projection surface was occasionally recognized as a TV or Laptop, and these were
grouped together under the category “Display”. The confidence scores for object recognition obtained
in this experiment are shown in Fig. 4.

In this study, the data analysis focused on the confidence score when the projection surface was
recognized as “Person” during object recognition of the recorded interaction. This focus was intended
to promote the evaluation that the remote participant appears to be present in the local environment by
recognizing the projection surface as a person.

data analysis was conducted using three different object detection models for five conditions. To
check the distribution characteristics of the confidence scores, the Shapiro-Wilk test was first performed
to assess the normality of the data. As a result, the null hypothesis of normality was rejected for all
conditions. Consequently, the Kruskal-Wallis test, which is suitable for non-normal distributions, was
applied to the data. Significant differences were observed for all models (𝑝 < 0.01). Therefore, as a post-
hoc analysis, Dunn’s test with Bonferroni correction was conducted. When using the YOLO11n object
detector, significant differences were found between all conditions, except for the face-to-face condition
and the condition where a video recorded using a video conferencing system was projected onto the
dummy head. Significant differences were also found between the condition where Persona video was
projected onto the dummy head and all conditions where video was projected onto a 2D display, and
between the condition where a video recorded using a video conferencing system was projected onto
the dummy head and all conditions where video was projected onto a 2D display (𝑝 < 0.01). When
using the YOLO11m object detector, significant differences were observed between all conditions except
for the face-to-face condition and the condition where a video recorded using a video conferencing
system was projected onto the dummy head. Significant differences were also found between the
condition where a video recorded using a video conferencing system was projected onto the dummy
head and all conditions where video was projected onto a 2D display, and between the condition where
Persona video was projected onto the dummy head and all conditions where video was projected onto
a 2D display (𝑝 < 0.01). Additionally, significant differences were observed between the condition
where a video recorded using a video conferencing system was projected onto the dummy head and



the condition where Persona video was projected onto the dummy head (𝑝 < 0.05). When using the
YOLO11x object detector, significant differences were observed between the face-to-face condition and
all other conditions, as well as between the condition where a video recorded using a video conferencing
system was projected onto the dummy head and all other conditions (𝑝 < 0.01).

6. Field work and Discussion

In this study, a fieldwork was conducted by connecting Japan and Malaysia using the proposed telep-
resence system, through which interactions were facilitated. The remote participants wore the Apple
Vision Pro and participated in the meeting via the system. The goal of this fieldwork was to observe
how remote participants interact with local persons and to identify the challenges and advantages of
using the system in practical applications. The setup of the fieldwork conducted in this study is shown
in Fig. 5. During the fieldwork, a 360-degree camera was connected to the system to broadcast the local
environment to the remote participants.

As a result of installing the system in a public space, many local persons showed interest and actively
enjoyed conversations with the remote participant projected onto the dummy head. The local persons
were engaging in conversation while looking at the eyes of the remote participant displayed on the
dummy head, and it was frequently observed that this provided an immersive experience that was not
achievable with a 2D display. To further investigate this, a laptop displaying the same image was placed
next to the system to see if local persons would interact with it. Despite the laptop being available, local
persons continued to interact primarily with the system, showing little attention to the laptop. This
result suggests that interactions accompanied by 3D presence, as provided by the proposed system, may
be preferred over those using a 2D display. Moreover, it is known that in remote meetings, local persons
tend to value the presence of remote participants [36], and this study suggests that the proposed system
could facilitate advanced interactions, including non-verbal cues. This was one of the key findings from
the fieldwork conducted. Furthermore, existing robotic systems that project video onto 3D face models,
similar to the proposed system, have reported cases of negative reactions from elderly participants
in studies [37]. However, in this study, which targeted a diverse group of people rather than just the
elderly, the reactions from local persons were generally positive. This may indicate that the dynamic
interaction with an actual remote participant reduced the robotic elements that are often associated
with the uncanny valley effect, leading to a more natural acceptance.

Additionally, by combining low-latency audio communication using SYNCROOM and a binaural
microphone, this system enables remote participants to accurately perceive the local sound environment
and the position of the speaker. This setup has been confirmed to create conditions where remote
participants can more easily experience the local environment’s sense of presence through sound source
localization. The results of the fieldwork suggest that remote participants were able to determine
who was speaking from which position, alleviating the lack of spatial information in remote meetings.
Furthermore, the use of low-latency audio communication ensured that the conversation proceeded
smoothly without disrupting the rhythm of the dialogue. These findings suggest that the system has
the potential to address the spatial and temporal delays in remote video communication, which were
identified as challenges in previous studies [20, 14].

7. Limitation

This study has several limitations that need to be considered when interpreting the results. First, in the
measurement of communication latency, it was difficult to completely eliminate the inherent network
jitter. In this study, the sample size was set to 60, and the impact of jitter was partially mitigated by
introducing variance, but it was not fully eliminated. Therefore, more detailed studies focusing on
latency performance should consider increasing the sample size over a longer period and explore further
experimental designs. Additionally, in the analysis of latency, there is the potential for mechanical and
human errors. Consequently, the results must be interpreted while considering these factors. Moreover,



Figure 5: General visitors enjoying interactions with the system during the exhibition. The projector is connected
to a laptop, the laptop shown in the photo displays the exact same facial visuals as those projected by the
projector. The local visuals were captured using a 360-degree camera and transmitted to participants in remote
locations.

the measurements in this study were conducted in December 2024. It is expected that the performance
of video conferencing applications will change over time due to system updates and other factors.
Therefore, the latency results obtained in this study should be considered with the understanding that
they may vary as the systems evolve. Furthermore, in the measurement of audio latency, a loopback
method was used, and conditions were selected that allowed for relatively high-quality audio extraction.
As a result, there are audio conditions that were not compared in this study, and these conditions should
be further examined in future research.

In addition, numerous studies have utilized questionnaire surveys as a method for evaluating the
sense of presence [17, 13] and anthropomorphism [38, 39]. However, since this study was a preliminary
investigation to examine whether projecting the remote participant’s face onto a dummy head affects
the perception of presence, no surveys involving users were conducted. In the future, it will be necessary
to quantitatively verify the effectiveness of the system in enhancing presence through surveys or other
means involving users.

8. Conclusion

In this study, we proposed a telepresence system that projects a remote participant’s face onto a dummy
head and integrates a low-latency audio transmission application to enhance the human-like presence
of remote participants. We evaluated the human-like presence by conducting machine-based object
recognition. As a result, our approach was found to provide a more human-like telepresence system
compared with a conventional two-dimensional display. Furthermore, in an international field study
connecting Japan and Malaysia, we confirmed that local and remote participants could enjoy seamless
interactions using the proposed method.

The telepresence approach presented in this study opens up new possibilities for achieving low-
latency, immersive remote communication. By delivering value beyond traditional video conferencing
systems, this method holds promise for novel approaches to remote collaborative tasks and meetings. It
enables more effective and immersive interaction, and could potentially be extended in the future to
large-scale telepresence systems for multiple simultaneous users.
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