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ABSTRACT 
Tapping on the same point twice is a common operation 
known as double tap, but tapping on distant points in 
sequence is underutilized. In this poster we explore the 
potential uses of consecutive distant tap operations, which 
we call Ta-Tap.  As a single-touch operation, it is expected 
to be particularly useful for single-handed touch screen use. 
We examined three possible uses of Ta-Tap: simulating 
multi-touch operations, invoking a virtual scroll wheel, and 
invoking a pie-menu. We verified the feasibility of Ta-Tap 
through the experiment. 
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INTRODUCTION 
Multi-touch gestures enable the rich input vocabulary of a 
touch screen interface. However, multi-touch gestures are 
not easy for one-handed touch screen use, and therefore the 
input vocabulary of one-handed touch screen use is 
relatively limited. Various studies have attempted to enrich 
the input vocabulary of one-handed touch input. Hinckley 
and Song [4], and Heo and Lee [3], proposed the use of a 
built-in accelerometer to augment touch input. MicroRolls 
[7] introduced 16 gestures by distinguishing thumb roll 
gestures and thumb slide gestures. ThumbRock [1] uses the 
thumb rocking gesture to switch the input modes and to 
change the continuous value. Boring et al. [2] utilized the 
contact area of the thumb and the thumb movement to 
extend the input vocabulary of a touch screen.  

As an alternative, we suggest using consecutive distant taps, 
which is an unused input space of tap input, to augment 
one-handed touch input. Figure 1 shows the input space of 
tap operations defined by time and distance between 
consecutive taps. Taps are typically used to select an item 
or trigger a function. As users need to confirm whether the 

desired action has been performed successfully, users do 
not usually use distant taps consecutively. Possibly the only 
case when users tap distant points in sequence is when they 
use a screen keyboard. Tapping on the same point, on the 
other hand, is a common operation known as double tap. A 
double tap is often used for invoking alternative functions 
such as zooming or changing modes. Another use of two 
consecutive taps on the same point is to help small target 
selection [6] by separating target selection into two taps. In 
this poster, we explore the potential uses of consecutive 
distant tap operations, that we call Ta-Tap. 

 

Figure 1. Input space of tap inputs for one-handed  
touch screen use. 

TA-TAP 
We define a Ta-Tap operation as two taps separated at least 
by 50 pixels in space and at most by 500 ms in time; 50 
pixels distance is experimentally determined, and 500 ms is 
the default double-click time threshold in Microsoft 
Windows [5]. Ta-Tap consists of two stages: activation and 
manipulation. When two consecutive distant taps are 
detected, a virtual control that consists of two handles 
(circles) at the two taps is displayed on the screen, as shown 
in figure 2a. Users then can drag one of the handles to use 
the control. The second tap is usually continued with a drag 
operation for a seamless manipulation of the control.  

We developed three use scenarios of using Ta-Tap. Ta-Tap 
can be used to simulate a multi-touch operation such as 
pinch to zoom or two-finger rotate. The two tap locations of 
a Ta-Tap operation can be regarded as the locations of the 
two finger locations of the multi-touch operation. Once a 
control is activated as shown in Figure 2a, users can move 
one of the circles to zoom or rotate an image or a map. Ta-
Tap can also be used for invoking a virtual scroll wheel. As 
shown in Figure 2b, Ta-Tap activates a virtual scroll wheel 
where the center of the wheel is at the first touch location 
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and a scroll handle is at the second touch location.  The 
scroll handle controls both the angle and the radius of the 
scroll wheel. Angular changes in the clockwise direction 
move the contents upward, while the radius controls the 
scrolling speed. The third scenario is pie-menu invocation. 
In this case, when users employ Ta-Tap, a pie menu appears 
on the screen. Users can select an item by moving the 
second handle and lifting the thumb, or close the menu by 
lifting the thumb from near the center of the pie menu.  

 

Figure 2. Using Ta-Tap for (a) multi-touch zoom / rotate, 
(b) virtual scroll wheel, and (c) pie-menu invocation 

FEASIBILITY TEST 
We conducted an experiment to evaluate the feasibility of 
Ta-Tap. The experiment was based on two questions: 

 Can users perform consecutive distant taps within 500 
ms? 

 Can users discriminate double tap and ta-tap? 

The experiment consists of two tasks. First, tapping two 
circles consecutively, which appear at random locations at a 
distance of more than 50 pixels. Second, double taps and 
Ta-Taps were performed as displayed on the screen. For 
each task, participants were asked to perform 20 trials in 5 
blocks (i.e., a total of 100 trials). 

We recruited seven participants (6 male and 1 female) with 
an average age of 26.14 years old. All the participants were 
right-handed and familiar with touch screen mobile devices. 
Participants received $5 each for their participation. The 
experimental program was implemented in Objective C, 
and runs on Apple iPhone 4S with a 3.5inch display. All the 
participants completed the experiments while seated, using 
the device with a thumb of a single hand.  

The results indicate that the interval between the two taps 
performed by all the participants was less than 500 ms, with 
an average of 231.1 ms and the maximum of 432 ms (see 
Figure 3). In the second experiment, participants correctly 
performed 99.6% (3 errors/700 trials) of double taps and 
Ta-Taps. The three errors were due to that participants 
mistakenly performed different gestures instead of the 
target gestures. As shown in the Figure 3, double taps and 
Ta-Taps can be clearly distinguished by a distance 
threshold. 

The participants used three applications, and were asked to 
comment on the usability of the new gesture. All 
participants answered that the new gesture was easy to learn 
and use. Among the three use scenarios, multi-touch 
operations and the virtual scroll wheel scenarios were 
preferred. The participants commented that the multi-touch 
operation is natural and easy to understand, and it will be 
useful for one-handed use. For the virtual scroll wheel, 
participants liked that they do not need to repeat scroll with 
their thumb when scrolling a long page.  

 

Figure 3. Histograms of (left) time intervals between two 
taps from the first task and (right) distances between two 

taps from the second task 

CONCLUSION AND FUTURE WORK 
In this poster, we proposed Ta-Tap: consecutive distant tap 
operations for one-handed touch screen use. We 
implemented three scenarios of Ta-Tap operation, and we 
verified its feasibility through the use study. In the future, 
we plan to evaluate the feasibility of Ta-Tap and its 
applications, as compared to other rich interaction 
techniques for one-handed use.  
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