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In our research, we propose a method for reading detection from gaze data. Eye 

tracking devices provide irreplaceable information about a user's gaze. An important 

part when working with web educational system is the information about the extent 

with which the user is interacting with the environment. We can distinguish the 

following conditions: whether the user is present; whether the user is watching; 

whether the user is reading; whether the user is learning. These tasks relate to each 

other and are gradually shifting the level of complexity to the problem of detecting 

reading and determine the status of learning. Our algorithm takes into account user’s 

fixation data and maps their coordinates onto single word elements. These are then 

processed with respect to their relative word distance. Rule-based solution works by 

considering the sequences in the order of their occurrence. Unlike studies that calculate 

distance in points that eyes moved around the screen, we consider the distance of 

words in the vector. 

Whilst existing solutions are based on tracking user behavior using peripheral 

devices such as mouse and keyboard [1], actual options offer us direct tracking of user 

gaze and focus block of content on the website. Thus, it can improve the accuracy of 

the information in the user model.  

One of the first uses of reading detection was tracking the reader's interest in 

levels [3]. Number of readings of the word suggests its importance in understanding 

the text. Tokens that correspond to individual actions were defined. Due to gaze 

movement and direction, the performed actions were rated and the amount of the 

accumulated points determined whether it is read or only scrolled through the text.  

A newer method is reading detection method independent on content [2]. The 

detection is performed on the basis of the characteristics observed saccades of the eye. 

It compares the information about the speed and direction of eye saccade. It determines 

whether it is a reading comprehension, or passing the text by using SVM classifier.  

Along with information of interaction with the words we create a vector model for 

user content within a domain. Document Reading Model represents all instances of 

scanned words with records of properties and characteristics of the current session. 
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These contain the calculated value of the reading interest for single words along with 

the total number of fixations and length of viewing words. The obtained information is 

used to analyze user's reading and possible adaptation. 

By viewing the text as a continuous vector of words, which the reader is trying to 

understand, we can still analyze fixation, eye saccades and their derivatives, and it 

allows us to separate from the spatial information.  

Each word is stored in its original sequence in the list with attributes for each 

word, creating a model. Since reading is a sequence of successive fixations, the 

proposed algorithm is based on increasing the variable of user interest. 

We consider the following variable of reading interests (RI), which maintain the 

current state of reading intensity. The sequence of fixation determines the variable 

growth, or penalty. While reading nearby words, RI is increasing and marking passed 

words with actual RI value. Variable storing Updating value (UV) indicates how the RI 

will change due to activity among words. The base value will be further selected 

according to results from experiments, but it is based on the level of words approach, 

so it is subtracting the position index of the current word and the previous word in the 

vector, to determine the specific distance between words. 

In order to evaluate our detection method, a user study with volunteers was made. 

To obtain a dataset of user sessions we chose eight articles written in popular science 

style, containing 313 words in average. Articles are drawn in paragraphs, where from 

each we deduce issue mapping the content of paragraph. We use Tobii TX300 Eye 

Tracker with Tobii Studio software for collecting gaze data. This device provides us 

with approx. 850 000 gaze data rows per user session. 

Detecting genuine reading is a challenge and a prerequisite for accurate modelling 

of the user, e.g. in adaptive systems. This paper provides insight into the current state 

of research and using of the eye tracker to detect reading.  
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