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Towards a Design Space of Proprioceptive Interaction
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Proprioceptive interfaces allow users both, to acquire information by actuating human bodies and to receive input through captured
body movements. While humans as well as most user interfaces mainly rely on vision to receive information, proprioceptive interfaces
extend established interface modalities and thus, not only quantitatively increase the information bandwidth but also enrich the
information quality. This paper discusses the general concept of providing information through proprioception and gives an overview
of previous research. It moreover describes our exemplary implementation of the concept and proposes how possible future work
could reduce research gaps in that area, aiming to build a design space of proprioceptive interaction.
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1 INTRODUCTION & BACKGROUND

A variety of technologies helps us to acquire information. However, vision dominates these technologies as well as our
perception, using additional modalities can have true benefits for information presentation.

Proprioception is part of haptic sensation and is the perception or awareness of the position and movement of the
body. This is realized through the body’s ability to sense its location, movements, and, actions [10]. Proprioceptive
feedback involves tactile and kinesthetic information. In general, proprioception can support people who are blind or
partially sighted [8], but also serve as an additional modality for information exploration.

Proprioceptive interaction is originally proposed by Lopes et al. [4]. They proposed the concept to utilize users’
poses to interact with computers, and the interaction design allows users to provide input to and receive output from
the computer by actuating their bodies using wearable devices. These devices induce the user’s body movements by
applying Electrical Muscle Stimulation (EMS). Tamaki et al. developed the EMS device for guiding users to perform
physical tasks (i.e., training for a string instrument) [9], they described that the wearable device does not hinder touching
physical objects. Even though some mechanical devices were used to proposed for controlling the user’s hand, the use
of EMS was opened up design space as a way to communicate information through proprioception. Both EMS and
exoskeletons have pros and cons for actuating body, but the core value of proprioceptive interaction is the capability
of conveying information by actuating human body. Here, we question how effectively we can convey information
through body actuation? And how these approaches affect human perception to acquire information?

Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not
made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for components
of this work owned by others than ACM must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to
redistribute to lists, requires prior specific permission and/or a fee. Request permissions from permissions@acm.org.
© 2022 Association for Computing Machinery.
Manuscript submitted to ACM

1

https://doi.org/XXXXXXX.XXXXXXX



	Abstract
	1 Introduction & Background
	2 Proprioceptive for Information Presentation
	3 Conclusion
	Acknowledgments
	References

