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Summary of the subject (maximum 1 page): 

One of the most important aspect when evaluating the human visual function is the binocular 

vision, which reflects the ability of both eyes to cooperate in order to produce a single image. 

Typically, the binocular function is examined in clinical optometric practice by means of tests 

like the Cover Test, the fusional vergences or the near point of convergence (NPC). 

Specifically, the fusional vergences evaluate the ability to converge or diverge while the 

accommodative plane is fixed and the NPC assess the convergence amplitude. In current 

clinical practice these tests are subjective since the patients are required to report when they 

perceive diplopia and when they recover single vision. This leads to a considerably high 

variability of the results and the difficulty of performing these tests in non-verbal groups of 

people. 

A new virtual reality system called EVA (Eye and Vision Analyzer) has been developed in 

order to measure objectively, automatically and autonomously several optometric parameters 

that define the visual function while the patient is watching a videogame in real 3D, that is, 

matching the convergence and accommodative stimulations. Besides an autorefractometer, 

this system comprises a dark pupil video based eye-tracker which allows to measure eye 

movements simultaneously while all the optometric tests are performed.  

In this Master Thesis the vergence eye movements during the performance of the NPC and 

fusional vergences tests will be analyzed. Some of the parameters that will be considered from 

the objective eye tracking recordings are the vergence latency, velocity and the accuracy of 

the movements. The influence of stimulus’ parameters such as the velocity at which it gets 

closer to the eye or the increment in prism diopters on the dynamics of vergence movements 
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will be studied. Moreover, possible differences between groups of patients with different ages 

will be analyzed.  

 

Keywords: Eye movements, binocular vision, near point of convergence, fusional vergence, 

eye-tracker 

 

 

Additional information : 

* Required skills: Self-motivated, objective-driven, capable of autonomous working within a 

multidisciplinary team. Basic knowledge of clinical optometry is required. Basic concepts in 

Signal Processing and MATLAB will be very helpful, although are not essential. 

 

* Miscellaneous : 

 


