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Abstract 

We introduce “Ring×2,” a design space for gesture 

input with two smart rings. Wearing two rings at once 

opens new input opportunities, unexplored by the 

community so far, such as bimanual ring gestures or 

shifting input from one smart ring to the other to 

effectively manage situational impairments, such as 

encumbrance. To enable such developments and 

explorations, we present a formal description of 

designing two-ring gestures from the perspective of 

temporal calculus, a logic-based framework for 

reasoning about events and actions occurring in time, 

which we exemplify on a dataset of 83 bimanual 

gestures performed by 24 participants with two rings. 

We hope that our exploration of two-ring gestures and 

our design approach rooted in temporal calculus will be 

provocative and inspiring for the community, leading to 

new designs of input techniques for smart rings. 
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Introduction 

Smart rings enable users to control applications with a 

variety of touch and mid-air gestures for eyes-free, 

mobile scenarios [2,6-8,10]. A wide range of smart 

rings have been released commercially, while many 

crowd-funded projects are under way, such as Blinq [3] 

or Wave [25], to name just two examples. Due to the 

variety of the embedded electronics, such as micro-

controllers, accelerometers, micro touchpads, and even 

video cameras [2,4,9,14,28], smart rings are attractive 

for a variety of applications. For instance, “EyeRing” 

[14] embeds a miniaturized video camera to implement 

assistive techniques for users with visual impairments.  

 

The design space of ring-based input has been 

examined in the community [6,18], but prior work has 

focused exclusively on contexts of use for just one ring, 

leaving two-ring input unexplored so far. However, two 

rings enable considerably more options for designers to 

prototype mobile interactions; see Figure 1. To this 

end, we examine bimanual gestures for two rings.  

 

Our contributions are as follows: 

1. We present Ring×2, a design space for two-ring 

gestures based on Allen’s interval algebra [1], to 

address the concepts of precedence, overlapping, 

and simultaneity of input using two smart rings. 

2. We exemplify the gesture categories of our design 

space by reporting empirical results for two-ring 

gestures on a publicly-available gesture dataset. 

Related Work 

Prior work has explored a variety of technology to 

design features for smart rings, such as input sensing 

with electric or magnetic fields [2,26,28], infrared 

reflection [16], computer vision solutions with video 

cameras embedded into smart rings [4,14], or using 

vibrotactile feedback to implement new concepts [23]. 

We refer readers to Shilkrot et al. [18] that provided a 

thorough survey of finger augmentation devices.  

Several interaction techniques have been proposed for 

ring-based input. For example, Colley et al. [6] 

identified twelve distinct ring gestures, which were 

classified according to the placement of the ring on the 

finger, the movements of the ring, squeezing, putting 

and removing the ring, and placing the ring in contact 

with a surface. Gheran et al. [7] examined users’ 

preferences for smart ring gestures by conducting a 

gesture elicitation study [22,27]. The findings revealed 

an overall low agreement rate (mean .112 and 

maximum .225 on the unit scale across 24 

participants), similar to results obtained for other input 

scenarios with a large number of degrees of freedom 

for gesture articulation [11,17,20,21]. The authors 

outlined design guidelines for smart ring gestures [7]. 

In a recent work, Cioată and Vatavu [5] looked at the 

benefits of wearing two smartwatches for generic I/O 

tasks. Following this line of investigation on multi-

wearable input, we draw the community’s attention 

towards the rich design space of two-ring gestures. 

Ring×2: A Design Space for Gesture Input 

with Two Smart Rings  

We present in this section a formalization of two-ring 

gestures using Allen’s interval algebra for temporal 

calculus [1] that enables us to discuss a variety of 

gesture types in terms of input precedence or 

sequentiality (i.e., bimanual gestures for which the 

movements of the two hands are separated in time), 

temporal overlapping (i.e., the movements of the two 

 
Figure 1: Snapshot of a user 

wearing two smart rings at once. In 

this picture, Logbar Inc.’s Ring Zero 

devices [12] are illustrated.  

Potential applications for two-

ring input include bimanual 

gestures [7]; shifting input from 

one ring to the other to deal 

effectively with situational 

impairments, such as encumbrance 

[15]; or enabling users with motor 

impairments with more options for 

effective input using wearables [13] 

or to assist their touch gesture 

input on mobile devices [19], two 

very recent research directions in 

the community. 

Two smart rings worn 

simultaneously enable a variety of 

bimanual gesture input, which can 

be characterized using temporal 

concepts, such as precedence, 

simultaneity, and temporal 

overlapping of the movements 

performed by the dominant and 

non-dominant hand. This rich 

variety of input options requires 

thorough exploration of a design 

space for bimanual gestures 

performed with two smart rings. 

Session: Provocations and Work-in-Progress  DIS 2018, June 9–13, 2018, Hong Kong

118



 

hands overlap in time during gesture input), and 

simultaneity (i.e., the two hands move simultaneously 

for the entire duration of the bimanual gesture); see 

Figure 2 for illustrations of all the thirteen distinct, 

exhaustive, and qualitative possibilities to combine 

input with two smart rings in the time dimension. In 

the following, we detail on these possibilities: 

♦ � � � (Left before Right)1: Input on the left ring 

takes place before input on the right ring; e.g., a tap 

on the left ring is followed by a tap on the right ring, 

after a short pause (see Figure 3a for an illustration). 

♦ �	�	� (Left meets Right): Input on the left ring is 

followed immediately by input on the right ring; e.g., 

draw a circle in mid-air with both hands, but start 

the first half of the circle with the left hand and 

continue the other half with the right (Figure 3b). 

♦ �	�	� (Left overlaps Right): Input on the left and 

right rings overlap in time, but input starts on the 

left ring; e.g., bring the two hands together, the 

right hand on top of the left hand, left hand moves 

first (Figure 3c). 

♦ �	�	� (Left starts Right): Both hands start input at 

the same time, but the left hand finishes first; e.g., 

move both hands to the right (slide to right) and tap 

the right ring (Figure 3d). 

♦ �	�	� (Left finishes Right): The right hand starts 

the gesture, followed by the left hand, and the two 

hands finish at the same time; e.g., tap twice on the 

right ring, then tap both rings at once (Figure 3e). 

♦ �			� (Left during Right): While input is performed 

with the right hand, the left hand starts and finishes 

                                                 
1 Note that the terms “dominant” and “non-dominant” could be 

employed as well to describe two-ring gestures, but we prefer 
to work with “left” and “right,” as they are self-explanatory and 
easy to understand for generic applications of our concepts. 

input; e.g., draw a circle in mid-air with the right 

hand and, during this time, tap the left ring (Fig. 3f). 

♦ � 
 � (Left and Right occur simultaneously): 

Input is performed with both the left and right rings 

at once; e.g., hands clapping (Figure 3g). 

♦ � � � (Right before Left): The inverse of � � �. 

♦ �	�	� (Right meets Left): The inverse of �	
	�. 

♦ �	�	� (Right overlaps Left). The inverse of �	�	�. 

♦ �	�	� (Right starts Left). The inverse of �	�	�. 

♦ �			� (Right during Left). The inverse of �	�	�. 

♦ �	�	� (Right finishes Left). The inverse of �	�	�. 

Note how the last six categories represent the inverses 

in the time dimension of the first six categories, for 

which the right ring receives precedence over the left, 

e.g., Right starts Left instead of Left starts Right.  

Practitioners can readily employ the above categories 

to inform and explore many variations of bimanual ring 

gestures. For instance, starting from a gesture 

performed with one ring only (e.g., a flick to the right), 

another flick with the second ring can be added in 13 

different ways, leading to a rich set of gestures to 

choose from. Also, a two-ring gesture (e.g., a tap on 

the left ring followed by a tap on the right ring) can be 

easily extended in many ways, e.g., reverse tapping 

order (� � �), simultaneous taps (� 
 �), making one 

tap longer (�	�	�, �	�	�, �	�	�, or �	�	�), etc.  

Preliminary Empirical Results 

We report in the following preliminary empirical results 

on bimanual ring gesture input by analyzing the dataset 

of Gheran et al. [7] that is publicly available at the 

address http://www.eed.usv.ro/~vatavu.The dataset 

contains ring gesture preferences elicited from 24 

participants (15 male, 9 female; 21–45 years old, mean 

 

Figure 2: Visual illustrations of 

all the thirteen possibilities to 

combine input with two smart 

rings in the time dimension. 
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age 27.5, SD 7.9 years; 22 right-handed). According to 

the principles of the elicitation methodology [27], 

participants were asked to provide one-ring and two-

ring gestures for several common tasks to execute in a 

home environment; see [7] for details. For the purpose 

of our work, we are interested in just the two-ring 

gestures, which represent a proportion of 37.7% of all 

the gestures proposed by the participants of [7], i.e., 

83 out of 220 proposals. We found that the large 

majority of gestures (69.9%) fell under category � 
 � 

(i.e., simultaneous input), followed by �	�	� with 8.4% 

and �	�	� with 7.2%, respectively; see Table 1 for 

detailed results. A Pearson test for the equality of 

proportions revealed a significant effect of gesture 
category (����

� 
 331.27, � � .001). These preliminary 

results show that simultaneous input is preferred by 

users, but also that there are still many opportunities 

for expert design, as end-users seem not to be aware 

of the richness of the input space for two-ring gestures.  

Conclusion and Future Work 

We examined in this work gestures performed with two 

rings, for which we proposed a design approach based 

on temporal concepts. Future work will look at algebraic 

operations, such as composition of multiple smart ring 

gestures in the time domain (e.g., �	
	�	�	�), and 

exploring applications, such as practical 

implementations of mobile concepts [23,24,29], 

evaluations for situational impairments during mobile 

contexts of use [15], and designing accessible 

interactions for users with impairments [13,19] enabled 

by wearing and employing multiple smart devices.  
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Figure 3: Visual illustrations for � � � (a), �	
	� (b), 

�	�	� (c), �	�	� (d), �	�	� (e), �	�	� (f), and � 
 � (g). 

Gesture 

category 
Freq. Percent 

� 
 �				 58 69.9% 

�	�	�				 7 8.4% 

�			�				 6 7.2% 

�	�	�				 4 4.8% 

�			�				 3 3.6% 

�	�	�				 2 2.4% 

�	�	�				 1 1.2% 

�	�	�				 1 1.2% 

�	�	�				 1 1.2% 

Total 83 100% 

Table 1: Frequencies of the smart 

ring gesture categories identified in 

the dataset of Gheran et al. [7]. 
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i
 Ring ZERO has gone out of production, but the archived web page 

can still be reach using https://web.archive.org/web/ 
20170309191236/http://ringzero.logbar.jp/ 
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