
 

Abstract 

The project idea is influenced by another project which is 

called “Spritz”. Spritz is a project which is dedicated to the 

processing of texts and making them available in a manner, so 

that the reader can read more text in less time. Although spritz is 

working well, it does not react to the user.  

During the course “interaction engineering” at University of 

Applied Sciences Augsburg the authors of the paper implemented 

a prototype application which reproduces and enhances the 

original project by implementing two different interaction 

methods.  

These are mouse control and gaze tracking. The paper shows 

the design, realization and testing of the application.  The results 

of the usability tests are described in detail and further steps for 

the improvement of the application are derived. 

 
Index Terms 

Eye tracking, fast reading, interaction engineering, Tobii eye 

tracker, usability testing 

 

I. INTRODUCTION 

HE project described in this paper is influenced by 

another project which is called Spritz. The following 

quotation from the project website [1] describes the main idea 

of spritz: 

 

Traditional reading involves publishing text in lines and 

moving your eyes sequentially from word to word. For each 

word, the eye seeks a certain point within the word, which we 

call the “Optimal Recognition Point” or ORP. After your 

eyes find the ORP, your brain starts to process the meaning 

of the word that you’re viewing. With each new word your 

eyes move, called a “saccade”, seeking out the ORP for that 

word and moving there. Once your eyes are focused on the 

ORP, you begin processing the word for meaning and 

context and your eyes move to the next word. 

 

The fast reading experience can be tested on the website of 

spritz as shown in Figure 1. The user can select the reading 

speed and then the words are shown in sequence and aligned in 

a way, so that the user can keep his gaze on a single point. 
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Figure 1 – Fast reading experience at www.spritzinc.com 

 

The augmentation of the reading speed is achieved because 

the reader does not have to move his eyes. The Spritz Web page 

also explains what makes Spritz different from other speed 

reading systems: 

  

There are lots of other reading techniques out there such 

as skimming (not reading every word), avoiding 

sub-vocalization (talking to yourself while reading) and 

enlarging the peripheral span (reading an entire page at a 

time by mental “snapshot”) that attempt to increase reading 

speeds. While these methods can be effective, achieving 

significant improvement requires intensive, continuous 

training and dedication. By contrast, spritzing can be 

learned in less than 5 minutes and, if you don’t spritz for a 

month, no practice is needed to return quickly to your 

previous speed or skill-level. 

 

The project “fast reading” emulates the original project and 

adds new interaction methods. In addition it extends the spritz 

project with functions to navigate through the text and the 

support of text files. A mouse control and control by eye 

movements is implemented and the benefits and drawbacks of 

both interaction methods are determined during a test process. 

II.  STRUCTURE 

 The structure of the paper is following: First the design phase 

is described, then an overview of the implementation is 

provided. During the evaluation two tests on two different days 

were performed. At the end an explanation follows how the 
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application could be improved in future work according to the 

test results. 

III. DESIGN PHASE 

A. First design 

During the first design phase of the program different 

considerations have been made. The very first prototype was 

realized exactly according to the outcomes of the design phase. 

Then the program has been changed slightly after a few tests 

and a meeting with the supervisor of the project Prof. Dr. Kipp. 

These tests and the talk led to an improvement of the end 

prototype. But for the sake of completeness the considerations 

of both designs are described. 

The aim of the project was to realize an application from 

which the user benefits in a way that he can read texts in a way 

much faster than with conventional reading. He can paste any 

texts into the application and the application processes them in 

a way so that the reading performance is enhanced. 

The user can select different settings for the interaction with 

the application from the settings menu. The interactions 

methods are referred as A, B and C. 

 

 

       
Figure 2 – Interaction A               Interaction B and C 

   The user opens a document a reads the text in the 

application window. Meanwhile the eye movements are tracked 

by the Tobii Eye Tracking device [2].  

To switch to fast reading, two different possibilities are 

provided. Figure 2 shows all interaction methods. At the first 

one the user has to push and hold the space bar. Interaction B 

and C uses the eye tracker which recognizes if the users gaze 

dwells on a word for longer than a determined time. A 

popup-window appears which contains the fast reading area. 

The words are from now on streamed to the users view at a 

continuous speed, until the user wants to abort the fast reading. 

The speed can be adjusted with the use of the mouse wheel. The 

location of the window at appearance is according to the current 

viewing point. 

 

     
Figure 3 – Interaction A and B             Interaction C 

     

Figure 3 shows that the window stays always at the same place 

when using interaction method A and B. The red lines and dots 

are representing the gaze movements of the user. When using 

Interaction C, the window moves on the screen according to the 

current viewing point. 

To terminate the fast reading the user has different possibilities 

which depend on the current interaction mode. 

    
Figure 4 – Interaction A          Interaction B              Interaction C 

Using Keyboard Control (A) requires only to release the 

spacebar. When applying method B, the window closes after 

the users glance wanders away for a determined time. At the 

last method the window is closed by hitting “Esc”. 

B. Second design 

 As mentioned, the program was improved after the first 

implementation and before the user evaluation. During the 

development and the discussion it turned out, that a 

combination of dwell time and dwell position for the control 

can lead to unexpected inputs. In the case when the user looks 

at a word for longer time without any intention, a window 

would pop up with the stream of words. This could affect the 

user satisfaction. On the other hand if the window is moving 

with the gaze position (C) it was considered during 

development as too blatant and disturbing. Therefore the input 

methods had been simplified and made more unmistakable. As 

result the program offers two modalities.  

The first one can be used completely without eye tracker. 

The user selects a word by hovering with the mouse over it. 

When the word is selected, the user clicks with the left mouse 

button on it and keeps the mouse button pressed until he wants 

to abort the fast reading. The speed of the stream can be set by 

moving the mouse upwards (faster) or downwards (slower). 

Like in Figure 3 on the left side, the window stays always at the 

same place with this input method. 

The second input modality uses the Tobii Eye tracking 

device and the keyboard. To select a word to start with, the user 

looks at the word and presses the space bar to start the stream. 

To make the input more clear, the space bar must be held until 

the user wants to abort the fast reading. As it resulted too 

molesting when the window chases the eye position of the user, 

an improved method had to be designed.  

 

 



 
Figure 5 – Window positioning on horizontal axis with gaze 

The idea was to combine the Eye tracker and the window 

position to adjust the speed of the text streaming. To make it 

less obtrusive, the window position changes only in horizontal 

direction as shown in Figure 5. Moreover the user can actively 

set with his glance the streaming speed by moving the window 

to the left which makes the stream slower, or to the right to 

make it faster. 

As the two methods are a combination and advancement of 

the previous three methods and the third method was removed 

from the program. At the abort of the streaming in both cases 

the window closes and the text scrolls to the position of the last 

streamed word. As addition to the first design, the interface was 

completed by better visual feedback of the current reading 

speed setting. 

IV. IMPLEMENTATION 

For the implementation we chose Processing [3] which uses 

Java Syntax and adds own classes. Processing has an own IDE, 

but for the project we set up an environment in Eclipse [4]. This 

allows better navigation through the code, syntax highlighting 

and the compatibility with other Java packages. A description 

how to set up the project can be found online [5]. 

 The diagram on the next page shows an overview of the 

classes. The class UsingProcessing sets the environment to get 

the Processing libraries included into eclipse. It contains the 

main function and the setup and draw function from processing. 

Depending on the AppState the application displays text in the 

navigation area or in the fast reading window. The main 

program logic is embedded in the draw function because this 

function runs in an endless loop. 

The class TextFile is used to import the words line by line 

and display them correctly on the navigation area. Each word 

contains its own coordinates, and a sequential number 

according to which phrase the word belongs. These information 

are contained in the class Word. 

 The display function of the class TextFile interacts with the 

Word class to get the line and column of each word and fetches 

data from the class VScrollbar to get the vertical position which 

the user selected by using the scrollbar. According to this 

position the display function calculates the y-Coordinate of the 

word to display it. It also implements the functions to determine 

a word which the user selected by hovering with the mouse over 

it or using the eye tracker and highlights them. 

 The class ControlPanel uses Java Swing to permit opening 

files and utilizing buttons. The class EyeTracker receives the 

coordinates from the eye tracking device via UDP protocol and 

makes them accessible to other software components. It also 

has a filter which can be set with the parameter smooth to make 

the eye tracking more or less reactive. 

 The abstract class Geometry provides functions to convert 

between screen and Cartesian coordinates. Further it has a 

function to calculate the intersection area between a circle and a 

rectangle. This is needed to make the program better to use, 

because the selection of a word uses this function. The gaze and 

the mouse cursor has a defined filter radius which is used to 

calculate the intersected area to each touched word. The words 

are represented for the calculation as rectangles and the word 

with the largest intersection area between its rectangle and the 

mouse cursor results as the selected word. This permits to make 

easier selection of a word.  

In addition some helpers like color value conversion and a 

functions to map values between different ranges are used to 

complete the program. 

 

 
Figure 6 – Idle mode 

The Layout of the application is shown in Figure 6. The user 

can navigate through the text by using the scrollbar on the right. 

If a phrase is selected by hovering with mouse or gaze tracking 

it is highlighted. With the buttons on the upper right the user 

can open text files, enable/disable the visible cursor, change the 

interaction method or close the program. 

 

 
Figure 7 – Fast reading with mouse control 

 If the user selects mouse control the stream is displayed 

always at the same position. As Figure 7 shows, the speed of the 

stream is indicated in textual form such as in a level indicator. 

Also the color changes from blue over green and yellow to red 

to give better feedback of the speed setting. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Class Diagram of Fast Reader 



 
Figure 6 – Stream with eye tracking control 

The eye tracker input modality is shown in Figure 8. The grey 

box, which contains the text moves on the horizontal axis and a 

feedback of the current streaming speed is displayed as a color 

and as a text below the box. 

V. USER EVALUATION 

The user evaluation was performed on two different days 

(17.01.18 and 21.01.18) with different persons. After the first 

evaluation the program and the test was adapted. But in either 

way the test procedure was the same. The testers had to read 

two same long texts with different contents using both methods. 

Meanwhile the time and the speed setting of the reader was 

measured. Afterwards they had to answer a questionnaire in 

which open feedback was also possible. The questionnaire is 

attached in the appendix. 

 

 
Figure 9 - Testing scenarios 

At the first day all 8 test persons were students of computer 

science and had technical background. None of them had any 

experience with gaze tracking or with the fast reading 

technique. 

 

 
Table 1 – Test 1 result 

Not all test person succeed to make the fast reader work. One 

person was failed to use mouse control and one person can’t 

calibrate the eye-tracker, and the rest of them still have some 

problem with calibration, although they succeed to contact with 

the eye-tracker. But they all gave good feedback on the 

questionnaire, and we think the feedback are valuable, so we 

can use them at evaluation as reference. 

It was remarkable that an exact calibration of the eye tracker 

for each person is important to make the program usable. 

Further the response of the reading window was reported as too 

slow. To set the speed the testers had first to look beside the 

streaming window and then wait until it moved to the fixed 

point. It resulted annoying that the window needed time to 

move and the text was streamed on in the meantime. The setting 

of the reaction time can be set with the smooth factor in the 

class EyeTracker. 

Because of the outcome of the first test, a second evaluation 

with other 6 persons was performed. This was necessary 

because during the first test we were not aware of the 

importance of a well calibrated sensor. At the second test we 

tested with persons between 10 and 60 years (38 years average). 

None had any technical background and none had experience 

with eye tracking. One person had experience with the fast 

reading method. For the test the smooth factor was reduced to 

make the window positioning more reactive and before each 

test the sensor was calibrated exactly. 

 

 
Table 2 – Test 2 result 

It shows that it takes less time with eye control than mouse 

control, also the optimum speed.  

 In contrast to the first evaluation the persons reported that the 

window reacts too fast and therefore is difficult to keep at the 

same position. 



   The questionnaire is about the usability, we set 5 questions 

for each interactive way, want to get the feedback about which 

one is better to use, and the suggestions about them. 

 

 
Figure 10 – Questionnaire result 

 
Figure 11 – Questionnaire result 

 
Figure 12 – Questionnaire result 

 

Here are the results from the questionnaire, we can clear know 

that the mouse control has better user experience, possibly 

because the participants get used to control with mouse, not eye 

tracker.  

 

 
Figure 13 – Questionnaire result 

And also the mouse control was recommended to be the better 

interaction with 92.9%. According the feedback from the 

participants, we found out that there are also many problems 

about the eye control. They are difficult to control and 

sometimes lack of calibration. 

VI. FUTURE WORK 

As the evaluation emphasizes the project has to be developed 

further to gain better acceptance. An important point would be 

to make the smooth factor configurable by the user. Also 

stopping the stream while repositioning the window until it 

reaches the gazing point would be helpful to avoid missing 

words of the stream. As the reader moves his eyes just a little 

from the left to the right to read the word from the start, the 

window tends to jitter because of this movement. This problem 

has been noticed after the two test instances. The problem 

increases with long words. A solution for this would probably 

be to separate long words and to filter out eye movements 

which are smaller than a specific offset. The offset could be 

adjusted in relation to the word length. The window then only 

would react if the look wanders away for a larger distance than 

the offset from the initial position of the window. The window 

position would be saved each time when a new word shows up.  

VII. CONCLUSION 

The paper described a development of a prototype with the 

possibility of two interaction methods. The program combines 

an unusual reading technique and with gaze tracking a method 

for steering which is unfamiliar with most people. The 

combination of both makes it difficult to make the program 

easy to learn and simple to use.  

The user evaluation shows how problems of which the 

developer is not aware can be detected. The program developer 

commonly has experience with bugs and can adapt himself 

better to them than a program tester. Therefore usability tests 

are heavily important and especially needed in cases when 

unusual interaction methods are applied. The prototype works 

already well, but for the best possible user experience the 

development should be continued with alternating adjustment 

and evaluation phases.  
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