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Instrumental algorithmic and software tools for constructing a nonparametric dynamic 

model of human oculo-motor system (OMS) based on its inertial and nonlinear properties are 

developed in the paper on the basis of the experimental studies data of «input-output» in the 

form of Volterra model. 

Taking into account the specificity of the investigated object, test multistage signals 

were used for identification. If a test signal x(t) represents an identity function (Heaviside 

function) – θ(t), it will result in identification of the transient function of the first order and 

the diagonal section of n-th order [1]. To determine the sections subdiagonal transition 

functions of n-th order (n ≥ 2), OMS is tested using the n step test signal with given amplitude 

and different intervals between signals. With appropriate processing responses, n-dimensional 

transient functions of subdiagonal section are received 
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where wn(τ1,...,τn) – Volterra kernel of n-th order. 

Based on the experimental data obtained using the developed computational algorithms 

and data processing software, a nonparametric dynamic model of the human-eye apparatus in 

the form of a transient function and transient functions of the 2nd and 3rd orders is 

constructed. Verification of the constructed model showed the adequacy of its investigated 

object – practical coincidence (within the acceptable error) of the object and model feedback 

for the same test effect. 

The information technology for obtaining experimental data for identification of OMS 

based on tracking the pupil's rotational angle with the help of video registration is developed. 

The method of carrying out an experiment on pupil eye tracking on the basis of Eye-tracking 

technology has been developed. Software for automation of experimental research for the 

identification of OMS has been created. 
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