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ABSTRACT

Meditative movement involves regulating attention to the body whilst moving, to create a state of
meditation. This can be difficult for beginners, we propose that drones can facilitate this as they can
move with and give feedback to whole body movements. We present a demonstration that explores
various ways drones could facilitate meditative movement by drawing attention to the body. We
designed a two-handed control map for the drone that engages multiple parts of the body, a light foam
casing to give the impression that the drone is floating and an onboard light which gives feedback to
the speed of the movement. The user will experience both leading and following the drone to explore
the interplay between mapping, form, feedback and instruction. The demonstration relates to an
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expansion of the attention regulation framework, which is used to inform the design of interactive
meditative experiences and human-drone interactions.

CCS CONCEPTS

« Human-centered computing — User interface design.
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INTRODUCTION

Meditative movement (MM) can be described as regulating attention to the body whilst moving to
reach a meditative state [12, 13]. A well studied example of meditative movement is Tai Chi, where
a large body of research suggests that Tai Chi can have positive effects on balance [14], attention
[3], depression [12] and perceived quality of life [6]. Drones have the potential to serve as a versatile
'See [2] for a review of use cases and design and pervasive platform for interactive experiences [2, 4]. Their capabilities include' enhancing virtual
concerns for interactive drones. environments through tactile feedback [7] pervasive displays [5], accessibility [1] and sociability [10].
As such, interactive drones are expected to be ubiquitous in the future.

Most of the aforementioned applications require a person’s attention to be placed largely on the
drone. We believe that opportunities are to be found in human-drone interaction (HDI) designs
that can draw attention to the human body. Furthermore, we wish to leverage the idea that MM be
incorporated into everyday life for sustained benefits [11]. We believe the versatile and potentially
pervasive nature of drones can present people who are new to MM with novel opportunities to try it,
or further motivate practitioners to engage in MM. This could manifest itself in a range of ways from
personal consumer products to a public amenities, such as drone parks.

Previous work has called for the need to explore the interplay between form and feedback and its
ability to facilitate MM [8]. The current demonstration will explore not only the effect of the form and
feedback of the drone but also mapping and literal instruction (such as lead or follow the drone) in the
broader context of MM. The interaction design is based on three considerations. Firstly, the system
allows MM to be performed without any electronic equipment attached to the body which can be
distracting to participants [13]. Secondly, a flying drone can always situate itself in the line of sight of
the participant if needed, making it comfortable to move the body and still receive feedback. Thirdly,
a physical flying object affords additional sensory experiences which are not currently found in its
virtual reality counterpart—this relates to a phenomenon described by Lupton as the “complexities of
the affective embodied knowledge” [9].

Currently, the main limitations of our design include battery life, which allows for a flight time
of around 5 minutes for the drone used in our implementation. This limits the depth of meditation

Figure 2: The drone emits a soft glow to
give feedback to movement.
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reached. The drone also emits a noise which some people find distracting. We have taken steps to
minimize the noise but it cannot be completely eliminated.

DEMONSTRATION OVERVIEW

The demonstration is to be set up in a 3m X 3 m tent, the size of which can be adjusted to meet space
requirements. Motion capture cameras track the movement and orientation of both palms to allow
the participant to lead the drone or follow it. In lead mode, the drone flies at the intersection of two
imaginary lines projected from the palms of the participant’s hands. This mapping is designed to
draw the participant’s attention to their movement as they coordinate their arms. The participant
is free to move the drone to any position within the tracked space. To encourage slow and gentle
movements, the drone dims when it is moved aggressively. Leading the drone is designed to bring
about a focused state of meditation as the drone is constantly engaged with the body, and requires
the participant to pay attention to both the drone and their body.

In follow mode, the drone moves in a random path at a normal speed. When the participant faces
their palms towards the drone, it slows down to a gentle pace and begins to glow. Feedback is given

Figure 3: Lead mode - the user control- to the participant by changing the brightness of an onboard glow, as a function of how accurately
ling the drone as it flies at the intersection oriented the participant’s palms are to the centre of the drone. Following the drone is designed to
of Itwo imaginary lines projected from the bring about a calm state of meditation as the graceful movements of the drone are followed. (For CHI
palms.

delegates about to give a talk presenting their research paper, it is advisable to try the exercise in
follow mode to calm the nerves, and then lead the drone after the talk to focus the energy!)

SIGNIFICANCE

Users will be able to explore which of the above aspects of the experience allowed them to regulate
their attention to their body, possibly learning more about themselves and how they could reach a
meditative state through movement. The outcome of this work will be used to build upon the attention
regulation framework [13]. This framework supports the notion that, by using technology to detect
and give feedback to movement, we can help people to regulate their attention to the body and bring
about a meditative state. Our interpretation to this framework introduces an expansion to the term
“feedback to movement” in order to include “mapping of movement,” “instruction to movement” and
“form of object” (see Figure 5).

CONCLUSION

We present a HDI experience which explores the relationship between feedback, mapping, form and
instruction when performing MM. The experience is designed to help the user regulate their attention

Figure 4: Follow mode - the user aiming and reach a meditative state through movement. Its essence is to allow the user to lead or follow the
their hands towards the drone as it flies

its own path.
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movements of a drone with their body. It builds on and investigates the use of the attention regulation
framework [13] to inform the design of interactive meditative experiences and HDI.

REFERENCES

[1] Mauro Avila Soto, Markus Funk, Matthias Hoppe, Robin Boldt, Katrin Wolf, and Niels Henze. 2017. DroneNavigator:

Using Leashed and Free-Floating Quadcopters to Navigate Visually Impaired Travelers. In Proc. ASSETS '17. ACM, New

York, NY, USA, 300-304. https://doi.org/10.1145/3132525.3132556

Mehmet Aydin Baytas, Damla Cay, Yuchong Zhang, Mohammad Obaid, Asim Evren Yantag, and Morten Fjeld. 2019. The

Design of Social Drones: A Review of Studies on Autonomous Flyers in Inhabited Environments. In Proc. CHI ’19. ACM,

New York, NY, USA. https://doi.org/10.1145/3290605.3300480

Alexander K Converse, Elizabeth OBS Ahlers, Brittany G Travers, and Richard ] Davidson. 2014. Tai chi training reduces

self-report of inattention in healthy young adults. Frontiers in human neuroscience 8 (2014), 13.

Markus Funk. 2018. Human-drone Interaction: Let’s Get Ready for Flying User Interfaces! Interactions 25, 3 (April 2018),

78-81. https://doi.org/10.1145/3194317

Antonio Gomes, Calvin Rubens, Sean Braley, and Roel Vertegaal. 2016. BitDrones: Towards Using 3D Nanocopter

Displays As Interactive Self-Levitating Programmable Matter. In Proc. CHI 16. ACM, New York, NY, USA, 770-780.

https://doi.org/10.1145/2858036.2858519

Roger Jahnke, Linda Larkey, Carol Rogers, Jennifer Etnier, and Fang Lin. 2010. A comprehensive review of health benefits

of qigong and tai chi. American Journal of Health Promotion 24, 6 (2010), e1-e25.

Pascal Knierim, Thomas Kosch, Valentin Schwind, Markus Funk, Francisco Kiss, Stefan Schneegass, and Niels Henze.

2017. Tactile Drones - Providing Immersive Tactile Feedback in Virtual Reality Through Quadcopters. In CHI EA *17. ACM,

New York, NY, USA, 433-436. https://doi.org/10.1145/3027063.3050426

[8] Joseph La Delfa, Robert Jarvis, Rohit Ashok Khot, and Florian *Floyd” Mueller. 2018. Tai Chi In The Clouds. In CHI PLAY
’18 EA. ACM, New York, NY, USA, 513-519. https://doi.org/10.1145/3270316.3271511
[9] Deborah Lupton. 2016. The quantified self. John Wiley & Sons.

[10] Eirini Malliaraki. 2018. Social Interaction with Drones Using Human Emotion Recognition. In HRI '18 Companion. ACM,
New York, NY, USA, 187-188. https://doi.org/10.1145/3173386.3176966

[11] Adam W Moore, Thomas Gruber, Jennifer Derose, and Peter Malinowski. 2012. Regular, brief mindfulness meditation
practice improves electrophysiological markers of attentional control. Frontiers in human neuroscience 6 (2012), 18.

[12] Peter Payne and Mardi A Crane-Godreau. 2013. Meditative movement for depression and anxiety. Frontiers in psychiatry
4(2013), 71.

[13] Kavous Salehzadeh Niksirat, Chaklam Silpasuwanchai, Mahmoud Mohamed Hussien Ahmed, Peng Cheng, and Xiangshi
Ren. 2017. A Framework for Interactive Mindfulness Meditation Using Attention-Regulation Process. In Proc. CHI ’17.
ACM, New York, NY, USA, 13. https://doi.org/10.1145/3025453.3025914

[2

—

3

—

[4

—

[5

—_

(6

—

[z

—

Figure 5: The Attention Regulation Frame- [14] Somporn Sungkarat, Sirinun Boripuntakul, Nipon Chattipakorn, Kanokwan Watcharasaksilp, and Stephen R Lord. 2017.
work with additional aspects provided by Effects of tai chi on cognition and fall risk in older adults with mild cognitive impairment: a randomized controlled trial.
technology to facilitate meditative move- Journal of the American Geriatrics Society 65, 4 (2017), 721-727.

ment.

INTO46, Page 4


https://doi.org/10.1145/3132525.3132556
https://doi.org/10.1145/3290605.3300480
https://doi.org/10.1145/3194317
https://doi.org/10.1145/2858036.2858519
https://doi.org/10.1145/3027063.3050426
https://doi.org/10.1145/3270316.3271511
https://doi.org/10.1145/3173386.3176966
https://doi.org/10.1145/3025453.3025914

	Abstract
	Introduction
	Demonstration Overview
	Significance
	Conclusion
	References



