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ABSTRACT
Virtual reality (VR) and associated technologies have rapidly grew,
creating new opportunities for improving mental health. In order to
provide an immersive and concentrated meditation experience, this
paper offers the idea of VR-assisted meditation, which integrates
the advantages of VR technology with mindfulness techniques. The
suggested technique, which is known as LOOPMeditation, is mainly
aimed toward novice meditators and places a strong emphasis on
the value of movement and breath awareness when meditating.
Existing VR experiences and meditation applications sometimes
ignore the value of including physical movement, which can im-
prove mindful body sensations and maintain interest. By creating a
software that incorporates body movement and breath sensing into
virtual reality surroundings, LOOP Meditation addresses this gap.
The LOOP Meditation design and implementation are examined in
this paper along with its possible advantages and consequences for
people looking to develop their meditation practice. A pilot research
comparing the efficacy of this strategy to conventional meditation
techniques is offered. The study’s findings add to the expanding
body of knowledge on VR-assisted meditation and demonstrate
how it may have a positive effect on mental health.

CCS CONCEPTS
•Human-centered computing→ Usability testing; Virtual real-
ity.
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1 INTRODUCTION
Meditation, or mindfulness, is a effective practice for stress man-
agement, attentional focus, and mental calmness, often involving
the regulation of breathing [16]. In recent years, the rapid develop-
ment of virtual reality (VR) and related technologies has opened
up new possibilities for enhancing people’s mental well-being. VR
is increasingly being utilized in various domains, such as exposure
treatment (VRET), pain management, and stress reduction [8]. The
integration of meditation with virtual reality environments (VRE)
has gained significant attention and has been substantiated by nu-
merous studies as a means of enhancing mental well-being [26].

For novice meditators, mastering the art of meditation can be
challenging, as they often struggle to remain engaged and sustain
their focus during meditation [3, 12]. Along with offering visual
and audible instruction, increased physical interaction with the
virtual reality environment can further boost the user’s immersion.
Furthermore, body movement has been proved can enhance the
benefits of both physical sensation and mindfulness practices [19].
However, the majority of the popular meditation applications 1,2

on the market primarily focus on visual and auditory stimulation,
frequently miss the value of including body movement when medi-
tating and lack interactivity [5].

To emphasize the role of physical movement in meditation, we
propose LOOP Meditation, a novel VR meditation system specif-
ically tailored for novice meditators. In order to create a more
immersive and concentrated meditation experience, our VR med-
itation system incorporates physical movement interacting with
virtual reality environment and breath perception as important
components.

In this paper, we explore the design and implementation of LOOP
Meditation, and discuss its potential benefits and implications for
novice meditators seeking to cultivate a deeper meditation practice.
We also present the results of a pilot study evaluating the effec-
tiveness of this approach in comparison to traditional meditation
methods. Ultimately, we anticipate that our research will contribute
to the growing body of knowledge on VR-assisted meditation and
its potential to positively impact mental well-being.

1https://www.tripp.com/
2https://www.oculus.com/experiences/quest/2406880882663555/
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2 RELATEDWORK
2.1 Meditation Types and Movement
Meditation, or mindfulness, by using a physical sensation like con-
trolling breathing, can help people manage stress, focus attention
and cultivate mental calmness [16]. According to psychological
processes, meditation practices can be classified into at least two
categories by Lutsz et al. [15], including focus attention (FA) medi-
tation and open monitoring (OM) meditation. FA meditation entails
voluntarily focusing attention on a specific object or breathing
in a sustained manner [23], OM meditation involves monitoring
the content of experience without focusing on any explicit object
momentarily, primarily as a means to recognize the nature of emo-
tional and cognitive patterns [23]. For beginners, generally they
can use FA mediation technique [13, 14, 25], only those are experi-
enced meditators can master OM meditation. Tsai et al. indicated
that short-term FA meditation can promote a meditator’s ability to
ignore surrounding disturbances and improve concentration [24].
For novices, however, mastering the art of meditation can be chal-
lenging, as it is common for them to become disengaged and lose
focus [3, 12], resulting in a lack of sustained meditative states. Med-
itation movement [10] is a term, which is defined by Larkey et
al., referring to combine movement with meditative attention to
body sensations. Traditional meditation movement forms include
Chinese Qigong and Tai Chi, as well as some forms of Yoga and
other Asian practices, which have been proved can enhance the
benefits of both physical exercise and mindfulness practices [19].

2.2 Meditation in Virtual Reality
Meditation with VR has been proved in abounding studies can
enhance human mental well-being [26]. The immersive nature of
VR can enhance engagement and support attention to sensations
during meditation, while also reducing external distractions [6, 17].
The experience of VR-based meditation in current literature mainly
includes visual and audio guidance [6] and mainly have less active
user input (user interaction with the virtual environment relies
primarily on biosignals, such as respiratory rate [7, 18] or brain
activity [1, 9]).

For example, Patibanda et al. [18] designed Life Tree transform
respiration into visualised tree growth processes. Prpa et al. [20]
enhanced the audio and visual cues in a virtual environment map-
ping to the user’s breathing patterns. JeL promoted by Stepanova et
al. [21] constructs the growth of a visual cue (a coral-like structure)
in biofeedback virtual environment using two-person synchronised
breathing signals. VR system DYNECOM [7] uses incorporated res-
piration and brainwave-based biofeedback to provide users with
real-time visualizations of breathing rate and electroencephalo-
graph (EEG) frontal asymmetry levels. VR meditation tool named
RelaWorld [9] uses neurofeedback which measures brain activity
through EEG, and discuss direct observation of cognitive processes
during meditation, and can measure the level of relaxation of the
users. VR meditation system promoted by Amorse et al. [1] also
used an EEG headband to identify meditation states.

While effective, existing VR meditation systems are designed
with a focus on specific components of meditation, especially for
the bio-signal input interacting with the virtual reality environ-
ment. According to a pilot study [5], VR meditation systems may

not be as popular due to their general lack of interactivity. Body
sensation and interaction, however, is also a vital component that is
often overlooked in VRE design. Instead of enhancing interaction,
several pervious work focus on body scanning by creating avatars
in VRE [7, 9]. Futhermore, existing VR meditation systems that
rely on expensive external devices can be difficult to use without
expertise. There has been limited exploration of how VR can be
utilized to guide meditation using a single mobile device, without
the need for biofeedback device. By focusing on the relationship
between breathing and body sensation, VR meditation system can
provide a more accessible and immersive experience for users.

In our study, we used the FA (focused attention) meditation
method to speed up the development of novice meditators. This
method places a strong emphasis on shifting one’s attention back
to a particular experience, especially persistent attention to breath-
ing [4, 11, 22]. The Tai Chi meditation method, which encourages
the integration of the mind and body through slow movements,
serves as inspiration for the inclusion of slow circular body move-
ment in our VR meditation system. The most natural way to engage
with the VR environment is through hand movement because of
the features of VR headset and controllers. We emphasize hand in-
volvement when it comes to body sensation. Therefore, to create a
concentrated and immersive meditation experience, our VR medita-
tion system, LOOPMeditation, integrates circular hand movements,
breath awareness, and VR technology. LOOP Meditation aims to
boost physical engagement in VR during meditation by concentrat-
ing on hand movements and including breath perception, as well
as to improve general well-being by combining the advantages of
VR and meditation.

Based on the discussion above, we summarize our research ques-
tions as follows:

(1) How does integrating body movement with breath percep-
tion in VR meditation impact the emotional regulation, body
awareness, and overall mental health of novice meditators?

(2) How does the complexity level of body movement in VR
meditation influence the meditation experience?

3 SYSTEM OVERVIEW
3.1 Hardware and Setup
The system’s hardware setup consists of a computer, an Oculus
Quest2 headset display device. The virtual reality experience was
delivered through Oculus Quest headset (v2022) and Oculus Touch
hand controller. To create 3Dmodels, we utilize Unity3D (v2021.3.15f1) 3
and Adobe Photoshop 4, supplemented by assets obtained from the
Unity3D asset library. Furthermore, the main program is executed
within the Unity3D framework.

3.2 Design of the Virtual Environment
LOOP Meditation is centered around a serene natural setting, cre-
ating an immersive environment that promotes relaxation. This
setting features a lakeside backdrop that strikes a balance between

3https://Unity3d.com
4https://adobe.com.
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Figure 1: Overview of the scene elements and visualizations.

wilderness and familiarity. Each session begins with a demonstra-
tion of two types of physical movement. The meditative environ-
ment incorporates elements such as small balls moving in circular
motion on the lake, a forested backdrop surrounding the lake, and
breath cues (Breath in/out) displayed in a regular pattern above to
guide attention and facilitate readability.

We add calming piano music that evokes the atmosphere of
nature, masking any background sounds from the laboratory, to
enhance immersion. This is inspired by the work of Andersen et
al. [2] that explores the use of audio during meditation and the
result indicates that either a sole auditory guide or a combination of
relaxing soundwith virtual objects can help users concentrate better.
The scene layout is illustrated in Figure 1. Additionally, a forest
background is added around the platform to direct participants’
focus and discourage excessive exploration, creating a sense of
enclosure and intimacy. The design choice aims to provide a feeling
of safety while still allowing an open view of the sky to prevent
claustrophobic anxiety. Intentionally keeping the height of the trees
suggests that one can easily exit the environment if needed, which
might lessen the oppressive feeling that can result from enclosed
spaces.

3.3 Different Types of Physical Movements and
Interaction

The user interacts with the virtual environment by using the con-
troller ray to control the blue ball in the environment as it moves
down the set track. A white ball moving along a fixed track ap-
pears at eye level with the user as a rate cue for later controlling
the ball’s movement. To enhance the meditation experience, LOOP
Meditation incorporates two distinct track as visual cues that en-
courage body movement awareness and engagement, as illustrated
in Figure 2:

Infinity loop. As part of the immersive environment, LOOP
Meditation utilizes motion cues represented by the "infinity loop"
symbol. This visual cue, often associated with continuous flow and
balance, serves as a guiding reference for participants to synchro-
nize their movements.

Ellipses. Ellipses is another form of visual cues, reducing the
complexity of body movement. By focusing their attention on these
ellipses, participants are prompted to engage in specific body move-
ments or follow a predetermined sequence, fostering a heightened

Figure 2: Two distinct visual cues that encourage body move-
ment awareness and engagement: (a) Motion cues using "in-
finity loop". (b) Visual cues using ellipses.

sense of body awareness and promoting a more immersive medita-
tion experience.

4 EXPERIMENTAL EVALUATION
4.1 Participants
We recruited a total of three participants (one male and two fe-
males) for our study on LOOP Meditation. These individuals were
selected based on their passion for meditation and their status as
novice meditators. To ensure a comprehensive understanding of
the participants’ backgrounds, an online recruitment survey was
administered prior to the study. This survey aimed to gather in-
formation on various aspects such as the participants’ familiarity
with the meditation process and their stress levels. For a detailed
overview of the participants’ backgrounds and proficiency, please
refer to Table 1.

Table 1: Participants’ Background Information and Stress
Levels

ID Gender Age Familiarity Stress Level1

P1 Female 22 Low Low
P2 Male 23 Moderate Moderate
P3 Female 22 Low Moderate
1 Stress levels based on self-reported assessment.

4.2 Task and Procedure
Participants in the study were exposed to three distinct meditation
environments: one featuring only textual cues, another with textual
cues and infinite loop images, and a third with textual cues and
elliptical images. By offering these varied environments, we aimed
to explore the impact of different visual cues on the participants’
meditation experiences. Each participant performed a three-minute
meditation process. To ensure consistency across participants, the
study employed a standardized computer setup for accessing the VR
content. This approach helped maintain a controlled and uniform
environment throughout the tutorial sessions. Additionally, the
experimental sequence was counterbalanced to minimize potential
subjective biases stemming from the order of presentation. After
the meditation process, we performed a semi-structured interview.
The interview took place in the same room, providing a consistent
environment for data collection. The interview questions include
participants’ general impressions of the meditation environment,
their experiences with different forms of physical movement, and
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their evaluation of the advantages and disadvantages of the three
meditation modalities.

5 EVALUATION & DISCUSSION
The evaluation of the system’s usability and the VR meditation ex-
perience primarily relied on semi-structured interviews conducted
with the participants, the qualitative insights obtained from the
interviews provide valuable subjective perspectives on the usability
and user experience of the system.

5.1 Number of distractions
In the context of the infinity loop format, two participants reported
experiencing fewer distractions compared to other modalities. Par-
ticipant 2 specifically mentioned that the circular motion of the
infinity loop allowed for more wrist oscillation, enabling them to
maintain focus (P1: "the circle would be on the single side and the
infinity loop would allow for more wrist oscillation and allow me to
focus more; "). However, one participant noted that while the circle
and loop patterns were more conducive to concentration than text
cues, the difference was not significant for him. He emphasized
the importance of regulating his breathing during meditation and
felt that the visual stimuli had minimal impact (P2:"I try to keep my
breathing rate during meditation and the images do not have much
impact. ").

5.2 Shape design of visual cues
The infinite loop pattern received positive feedback from both par-
ticipants. However, there were also some drawbacks mentioned.
Participant 3 pointed out that the repetitive mechanical motion
of the loop could lead to a sense of getting lost or fixating on the
visuals. Participant 1 expressed the desire for a wider variety of
pattern designs to enhance the meditation experience, suggesting
that while the current pattern was interesting, additional patterns
would encourage them to spend more time in the virtual environ-
ment (P1: "I think this pattern is interesting, but if there are other
more patterns I can stay longer in the environment." ). The circular
pattern design was described as monotonous and even hypnotic by
some participants (P2:"it feels like hypnosis.").

5.3 Overall meditation experience
Overall, all three participants provided positive reviews of the VR
meditation experience, noting its effectiveness in reducing stress
levels and aiding their focus on breathing. Participants also offered
suggestions for enhancing the VR environment design, such as
incorporating different lighting conditions and scenarios. One par-
ticipant mentioned that the infinity loop pattern reminded them
of the yin and yang taiji diagram, and they expressed interest in
having the option to choose between day and night scenes within
the virtual environment (P1:" The infinity loop reminds me of a yin
and yang taiji diagram, so it would be nice to have day and night
scenes to choose from. ").

6 LIMITATION & FUTUREWORK
6.1 More Pattern Design and Scene Design
To enhance the VR meditation experience, future work should fo-
cus on expanding the range of pattern designs and scene options
available to users. Incorporating a wider variety of visually appeal-
ing patterns can provide a greater sense of novelty and engage-
ment during meditation sessions. Researchers can explore different
geometric shapes, mandala designs, or other visually stimulating
patterns to cater to diverse user preferences. Additionally, offering
a variety of scene designs, such as serene natural landscapes or
calming indoor settings, can further enhance the immersive and
relaxing atmosphere of the VR meditation environment. By provid-
ing more pattern and scene options, users can have a personalized
and enriching meditation experience.

6.2 Allow Users to Choose their Own
Meditation Duration

To accommodate individual preferences and meditation goals, fu-
ture iterations of the VR meditation system should allow users
to customize the duration of their sessions. Providing the flexibil-
ity for users to select their desired meditation duration, whether
it be a short session for busy individuals or a longer session for
more in-depth practice, can enhance user engagement and satis-
faction. This customization feature can be integrated into the VR
meditation program, allowing users to set their preferred duration
before beginning the session. By allowing users to choose their own
meditation duration, the system can cater to different schedules
and preferences, fostering a more tailored and effective meditation
experience.

7 CONCLUSION
Through the evaluation of three different meditation modalities,
namely textual cues, infinite loop, and elliptical shape, valuable
insights were gathered regarding participants’ perceptions and ex-
periences. Overall, participants provided positive reviews of the
VR meditation experience, noting its ability to alleviate stress and
promote attention to breathing. They also offered suggestions for
further enhancing the VR environment, such as incorporating dif-
ferent lighting conditions and scenarios to create a more immersive
and personalized meditation space. The study had some limitations,
including a small sample size and reliance on subjective evalua-
tions. Future work should address these limitations by conducting
larger-scale studies and incorporating objective measurements to
complement the qualitative feedback.

In conclusion, the findings of this study demonstrate the poten-
tial of LOOP Meditation in enhancing the meditation experience
for novice practitioners. The incorporation of body movement and
breath perception, along with the design of visual cues, contributes
to a more engaging and immersive meditation environment. By
further refining and expanding the system based on user feedback,
LOOP meditation has the potential to become a valuable tool in
promoting mental well-being and personal growth.
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