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Figure 1: ChairMX is our on-chair gesture input technology for interactive media consumption experiences where chairs are 
leveraged as input devices, e.g., a tap on the armrest (a) efects a command on a connected device or enables access to digital 
media on a remote display. We demonstrate applications of ChairMX from smartphone shortcuts (b) to television control (c), 
interactions in virtual environments (d), control of smart home devices (e), in-vehicle interactions (f), and drone control (g). 
Due to our system design approach involving a wearable device for the hand, ChairMX is readily deployable to all chairs. 
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ABSTRACT 
We introduce ChairMX, on-chair input technology for novel inter-
active media consumption experiences through the chair. ChairMX 
is the end result of an elaborate four-stage research and develop-
ment process involving a systematic literature review of the extent 
in which chairs have been used in interactive systems, involvement 
of potential end users to elicit their preferences for on-chair input, 
engineering on-chair gesture input recognition technology with 
wearables, and exploration of application opportunities. By leverag-
ing a ring-like form factor wearable, ChairMX is a readily deploy-
able technology, working for uninstrumented chairs everywhere 
and enabling a variety of use case scenarios involving interactive 
media consumption, from the living room to public environments. 

CCS CONCEPTS 
• Human-centered computing → Gestural input; Empirical 
studies in HCI; User studies. 

KEYWORDS 
Gesture input, chairs, on-chair interactions, touch input, interactive 
media experiences 
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1 INTRODUCTION 
Chairs are ubiquitous, facilitating work, travel, and leisure activities. 
People spend a signifcant amount of their time sitting with esti-
mates showing a daily average of 7 to 8 hours [26,31], of which at 
least two are spent watching television and videos. In fact, the most 
prevalent forms of digital entertainment—cinema, theater halls, liv-
ing room entertainment—involve sitting, while mobile media con-
sumption frequently involves sitting, e.g., while commuting [5,30]. 

Since chairs accompany media consumption in diverse contexts 
of use, from the comfort of one’s home to outside-the-home set-
tings, we propose integrating them into the media consumption 
experience as input devices. Specifcally, the chair’s surface can 
provide a wide, versatile input space for interacting with media con-
tent [1], e.g., from a simple tap on the armrest or seat to expressive 
multitouch, stroke-gesture, and grasp-based input involving vari-
ous parts of the chair; see Figure 1a. In this paper, we present our 
process of making on-chair gesture input practical, leading to the 
ChairMX (on-Chair input for Media eXperiences) technology, for 
which we provide several demonstrations spanning smart homes, 
VR, mobile devices, drones, and vehicles; see Figures 1b to 1g. 

2 CHAIRMX SCIENCE AND TECHNOLOGY 
ChairMX is the end result of an elaborate four-stage research ap-
proach, illustrated in Figure 2, as follows. 

Stage #1. Understanding the extent of chairs being used 
for interactive computer systems. The results of a systematic 

literature review involving 903 references from the ACM Digital Li-
brary and IEEE Xplore databases, which we conducted on the topic 
of chair-based interaction and interfaces [1], revealed that chairs 
have been targeted only sporadically in the Human-Computer In-
teraction community. When employed, chairs were used for inter-
actions involving body posture adjustments, such as tilting and 
rotating [12,17,22], whereas prevalent input modalities, such as 
touch, have been less examined [7,24]. More details are available 
in [1]. These fndings led to Stage 2, presented next, where we 
examined the design space of gesture input on the chair’s surface. 

Stage #2. Involvement of potential end users and collecting 
user preferences for on-chair input. This stage involved under-
standing users’ preferences for on-chair input, including aspects 
of comfort and suitability of on-chair interactions. Our fndings, 
from a sample of 54 participants [1] that proposed a total of 1,620 
gestures, revealed a preference for unimanual input implemented 
with touch (e.g., a two-fnger tap on the armrest to cancel an alarm), 
stroke gestures (e.g., drawing letter “M” for access to messages), and 
hand poses (e.g., placing the palm on the seat to access contacts), in-
cluding bimanual gestures (e.g., touching the seat with both hands 
to turn the TV on/of). We also found that on-chair gestures were 
generally perceived as ease to use, recall, and socially acceptable to 
be performed in public; see Andrei et al. [1] for details. 

Stage #3. Engineering on-chair input technology. To stream-
line the integration of everyday chairs into media consumption 
experiences for a wide range of applications, contexts of use, and 
user categories, we adopted three design requirements: 
DR1: Simple, fast, and familiar input. To implement this require-

ment, we adopted touch input in the form of taps on various 
chair parts, e.g., the armrest, backrest, or seat. Touch input 
is mainstream on mobile devices and, consequently, familiar 
to users. At the same time, it is simple and fast, but also 
enables a myriad variations in terms of location, fnger, and 
tap behavior, e.g., a three-fnger double tap. 

DR2: No chair left out. To make ChairMX widely available, we 
adopted a design approach where the chairs are not instru-
mented, while on-chair input is detected through a wearable. 
Our demonstrations use Tap Strap 2,1 a ring-like [28] device 
featuring a 3-axis accelerometer per fnger, built-in tap input 
detection, and a low weight of 200g only; see Figures 1b-1g. 
Tap Strap 2 connects through Bluetooth 4.0 to our smart-
phone application implementing ChairMX. Tap locations are 
recognized using the built-in accelerometers that provide the 
3D orientation of the hand using a technique similar to [21]. 

DR3: High accessibility. Whereas DR2 targets ChairMX availability 
everywhere, DR3 is about the accessibility of ChairMX in-
teractions for everyone. Although not specifcally addressed 
in the demonstrations in Section 3, our studies involving 
wheelchair users [3,4] revealed than on-wheelchair input on 
the armrests, readily implementable through a chairable [8], 
are highly rated for remote control tasks. 

Stage #4. Applications of ChairMX for interactive media 
consumption. At this stage, we explored application opportuni-
ties of ChairMX for uninstrumented chairs in various indoor and 
outdoor settings; see Figure 1 for examples and Section 3 for details. 

1https://www.tapwithus.com/product/tap-strap-2 
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Figure 2: The four-stage research approach and involved efort leading to the ChairMX technology and applications. 

3 APPLICATIONS OF CHAIRMX 
Due to the ubiquity of chairs and our specifc design approach 
of not instrumenting the chairs themselves, ChairMX supports a 
wide range of chairs featuring various structural parts (e.g., seat, 
backrest, armrest), applications (e.g., media access or remote con-
trol), contexts of use (e.g., smart homes, VR, etc.), and private 
and public environments for novel media consumption experi-
ences. In the following, we present a selected set of demonstra-
tions, informed by our literature reviews [1,5,10,28], user stud-
ies [1,6,14,25], and previous systems involving gesture input tech-
nology [2,29,32] in the application areas for which we pioneer 
ChairMX; see https://youtu.be/l-U_4Od7BhI for a video summary. 

• Smartphone shortcuts. Mobile interactions are mainstream, 
but the smartphone may not always be easily reachable (e.g., 
when inside a pocket or bag), its use not always socially 
acceptable (e.g., during a meeting), or the user may be mo-
mentarily not available (e.g., when engaged in an attention 
demanding task) [13,23]. To enable smartphone shortcuts 
while the user is sitting, without actually reaching for the 
smartphone itself, we implemented ChairMX through taps 
on the armrest; see Figure 1b. In this application, when the 
user is busy or not available and the phone is ringing, a 
simple armrest tap rejects or silences the incoming call. 

• Television control. Television watching is a mainstream form 
of home entertainment. In line with previous research on ges-
ture input for television [27,32], we implemented ChairMX 
with two tap input variations (single and two-fnger taps) on 
the armrest and seat for channel navigation and movie genre 
selection; see Figure 1c. In this context, the chair becomes 

a readily available remote control, complementing other in-
novative TV interaction styles involving furniture [29] and 
everyday objects within the living room [9,19]. 

• Interactions in virtual environments. Current gesture-based 
interaction techniques for VR environments involve con-
trollers, gloves, or free-hand input with various advantages 
for users [16]. In this space, ChairMX provides a comple-
mentary interaction style when sitting in a chair. We im-
plemented three on-chair gestures: index-fnger taps on the 
left and right armrests for left/right navigation in the virtual 
environment, and a tap performed on the right side of the 
seat to start/stop movement, respectively; see Figure 1d. In 
this specifc application, the chair’s surface conveniently pro-
vides passive haptic feedback, known to be helpful to users 
for confrming interactions within virtual environments [25]. 

• Control of smart home devices. More and more devices and 
home appliances feature Internet connectivity and IoT com-
patibility, among which the possibility of controlling them 
remotely, including through personalized commands [9,20]. 
We leveraged a few locations on the seat and backrest for 
specifying four color and intensity moods of Philips Hue 
smart lights using simple taps, e.g., a tap on the backrest left 
side changes the room mood to bluish; see Figure 1e. 

• Inside-the-vehicle interactions. Modern vehicles feature smart 
connectivity and interactivity, including support for interac-
tive media consumption inside the vehicle—see Bilius and 
Vatavu [5] for a review—with current gesture-based tech-
niques involving on-wheel, touchscreen, and mid-air in-
put [6,11,15]. To demonstrate ChairMX in this environment, 
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we used taps performed in two locations, easily accessible on 
the left and right of the driver’s seat, for previous and next 
navigation commands in a music player app; see Figure 1f. 

• Interactions with drones. As another example of outdoor de-
ployment of ChairMX, we implemented a drone control appli-
cation, where a tap performed on a park bench controls drone 
take-of and landing; see Figure 1g. This application falls into 
recent developments in human-drone interaction [18] by pro-
viding a complementary interaction technique for drones, 
not requiring a controller or a hand-held device. 

All of these demonstrative applications were implemented using 
one or two-fnger taps performed at various locations on the chairs’ 
surface, such as the armrest, seat, and backrest, respectively. These 
gestures are fast, can be robustly detected, and are familiar to users 
due to the mainstream interaction paradigm involving touch and 
multitouch input on mobile devices. Future developments may con-
sider other gesture types, such as stroke gestures [1], representing 
letters, numbers, and other symbols drawn on the chair’s surface. At 
the conference, several demonstrations of ChairMX will be available 
to the attendees, including smartphone shortcuts, media control on 
a remote display, interaction with smart lights, and navigating in a 
virtual environment using an everyday, uninstrumented chair. 

4 CONCLUSION 
We presented on-chair gesture input for interactive media experi-
ences where the chair surface acts as the input device. ChairMX is a 
readily deployable technology, available for uninstrumented chairs 
everywhere, and enabling a variety of use case scenarios and appli-
cation opportunities towards novel interactive media consumption 
experiences from the living room to public environments. 
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