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Vision is one of the most important among human senses and it helps us obtaining information 

about the surroundings. The people acquire a big amount of data by reading so it would seem logical 

to say that the faster a person reads, the more information he can learn. However, efficiency of reading 

(i.e. understanding) is also an important parameter.  One of the methods designed for tracking eye 

movements is electrooculography, which measures the electric potential between the cornea and the 

retina of the human eye. This potential generates an electric field that changes its orientation as the 

eye moves. The most important eye movements for reading are saccades and fixations. A saccade is a 

quick change of position eyes, while fixation is the time between saccades, during which the eyesight 

is focused on an object. Measurement of reading speed is a simple task performed by counting the 

number of words of a given text and measuring the time of reading. On the other hand, measurements 

the effectiveness of reading, i.e. its understanding, is most often performed as a multiple-choice test 

that refers to the previously read text. In research on reading, the EOG plays a significant role. Eye 

movements and eyesight analysis can be used to detect reading, measure its parameters, and also help 

in learning to read to people with impaired vision. 

In this work EOG signals were recorded using the JINS MEME ES_R smart glasses furnished with 

three dry EOG electrodes made of stainless steel with 100 Hz sampling frequency. The experiment was 

conducted on eight participants. The task was to read a text while wearing the smart glasses and then 

complete a simple test showing an understanding of aforementioned text. A set of parameters were 

calculated such as average reading speed and reading comprehension. 

Based on the EOG registered during the experiment we created a visualization of reading process. 

In order to do that, the signals had to be processed and analyzed. For the analysis we chose the vertical 

component of the EOG. Main part of the analysis was saccade detection algorithm. The algorithm 

contains the following steps: signal resampling, reduction of isoelectric line drift, denoising, saccade 

detection by FCM (fuzzy c-means) thresholding. Three types of saccades and their duration were 

detected and connected with the following actions: blinking, eye movement to the left, eye movement 

to the right. The created application shows the reading process with the use of animation of eye-

walking on the text. The application tests carried out show that it works properly. 


