
  



Abstract: 
We attempt to create a dynamic keyboard for mobile phones that will change depending on 
the direction of finger movement. The idea is to create a vector between the last pressed 
button and the current position of the finger. All buttons touched by this vector will be 
enlarged to give the user a greater area to select. The vector extends all the way across the 
keyboard to ensure all buttons beyond the one currently touched are also resized. We hope 
to achieve a lower error rate using these dynamically changing buttons. 
 
To realise this we will make simulate the finger tracking by creating a prototype in which the 
use swipes from one button to the next, realising their finger from the screen to select the 
button they are touching. We compare two prototypes, one with and one without dynamically 
changing buttons. 
 

Motivation: 
We wanted to tackle the fat-finger-problem, a widely known issue with touchscreens, without 
a commonly known solution. It is especially prominent on small screens with densely packed 
buttons, such as keyboards. The smaller the area of the button is, the harder it is to 
accurately select it. We were inspired by Fitts’ Law to increase button size based on a vector 
between the last pressed button and the current one. In this case, the longer the vector is, 
the larger the button should be. We did however wanted to keep many aspects of the current 
keyboard everyone is familiar with. This made it so that we didn’t take the length of the 
vector in consideration. Every button touched by this vector would be resized by the same 
amount. 
 

Concept: 
We found that dynamically increasing the size of every button instead of trying to create a 
static keyboard where every button has a different size based on Fitts’ Law would be more 
intuitive as the user is most likely already used to the standard keyboard layout of a mobile 
phone. To calculate this vector an idea was devised to use finger tracking hardware. The 
user would select a button by tapping it. Then when they move their finger to the next button, 
a vector would be created between the two that extends to the end of the keyboard and 
resizes all buttons touched by it (Figure 1). The resizing of the button is pointed in the 
direction of the last pressed button (Figure 2). We found by personal experience that it was 
more likely to stop short of a button when trying to select it, then move all the way past it. 



 
Figure 1: A representation of the vector (red) and which buttons (yellow) it would enlarge. 
 

 
Figure 2: A representation of the way buttons would enlarge (purple) as they were touched 
by the vector (red). 
  



Implementation: 
To simulate the finger tracking, we decided to reverse the touch interaction. In this case the 
user selects a button by releasing their finger from the screen, then touches the screen 
again and swipes to the next button, releasing their finger again to select this one. 
 
When the finger is released from the screen, the button which the finger last touched is 
selected. This point could be situated on the button itself, or half a margin outside of the 
square. This is done so that the margin between buttons are still selectable. Because of this, 
the button only increases in size by half a margin, even though it visually increases by a 
whole margin.  
 
Since this method of interaction wouldn’t be intuitive to users, we decided to create two 
prototypes. One with the dynamically changing buttons and one without. We let users type 
the same five sentences across both prototypes so that there are no differences between 
them apart from the resizing. We also added a small list where typo’s and the total time of 
the test are displayed for further research. These can be studied later by recording the 
screen during the test. 
 

Evaluation: 
A total of six user tests were conducted. We asked them to fill in a short form, asking for their 
experience with different keyboards and what method of typing they prefered. After this we 
handed them a mobile phone and started the test. 
 
In these tests users were part of either an A or B group. Group A started with a keyboard 
where the resizing was disabled and moved on to keyboard where resizing was enabled, 
while B started with a enabled keyboard and ended with a disabled keyboard. Before a user 
would start the test, we gave them a few minutes to get used to the interaction. We asked 
the users to type a total of five sentences with each keyboard. An example of a sentence 
was ‘the quick brown fox jumped over a lazy dog’. This sentence famously uses at least one 
of each letter of the alphabet, which is important as the user would make use of the entire 
keyboard during testing. 
 
An error or typo was recorded when the user pressed the backspace button. Multiple 
backspaces after each other, because the user didn’t notice it immediately, were counted as 
one error. The results of these tests show no major difference in amount of errors made. 
Both with the resizing enabled and disabled, users made an average of 7.5 errors per test. 
The reason for these errors vary from the user releasing their finger slightly too soon, from 
them releasing slightly too late. Sometimes this was by mistake as they could clearly be 
seen touching the screen immediately after and trying to correct their mistake. 
  



Some interesting comments we got regarding our prototype were about visibility of the 
buttons. Users remarked that due to the buttons being bigger, they could see the button 
appearing past their finger, making them more confident that they pressed the right button. 
This might be a pro to increasing button sizes beyond the size of the finger, even though it is 
debatable how much of an impact this has on typing when the user is familiar with with the 
interaction, as in this case the user would not be watching exactly which button they are 
pressing. 
 
Another comment stated that some buttons did not resize while they were expected to. This 
was because the space bar wasn’t included in our prototype as being resizable, or as being 
the starting point for a vector. This is definitely an improvement for future work. 
 

Conclusion: 
In short, we attempted to create a dynamic keyboard that increases button size based on the 
movement of the finger. We conducted user tests from which the result show no noticeable 
difference between the two prototypes. A possible reason for this is that the change in size 
was too minor to be detected using only six usertests. This can be overcome by either 
conducting more tests, or increasing the difference between the two prototypes. We believe 
that the latter would result in a more interesting research and future works therefore include 
a change in the amount of increase in size. Either the resized buttons should increase in 
size, or the regular buttons should decrease in size. A combination of the two might be 
preferable. 


