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Рис. 1. Общая схема модели нистагма 
 

 
4. Задание движения глаз. При движении глаза в горизонтальной плоскости 

поворот осуществляется за счет согласованного сокращения и расслабления 
внутренней и наружной прямых мышц глаза. В данном блоке формируются команды 
для этих мышц. 

ФОРМИРОВАНИЕ МЕДЛЕННОЙ ФАЗЫ НИСТАГМА 
Для моделирования движения купулы полукружного канала в условиях 

ускоренного углового движения головы используется первая часть модели Голдберга–
Фернандеса [13], записанная в виде передаточной функции: 
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MATHEMATICAL MODELLING OF VESTIBULAR NYSTAGMUS. 

PART II. MECHANICO-INFORMATIONAL MODEL 

A.F. Suchalkina (Moscow, Russia) 

In the paper, a mechanicoinformational model of vestibular nystagmus is proposed. 

Model parameters are determined on the basis of published data as well as on the results of 

laboratory investigations. The model is of stochastic nature and involves the following blocks: 

simulation of nystagmus slow phase, logic of switch between the slow and fast phases, 

simulation of saccadic mechanism functioning as a Markov process and arrangement of 

signals to control the extraocular muscles. For the trajectories by the model for each 

nystagmic cycle, a set of four parameters are calculated. This set four parameters: durations 

and amplitudes of fast and slow phases of nystagmus. Histograms are drawn for all four 

parameters of nystagmus. To compare the simulation results with the experimental results, all 

four histograms are merged into one. Distributions of nystagmus parameters obtained from 

the mechanicoinformational and statistical models are compared with distribution of 

nystagmus parameters of a healthy individual registered in a laboratory environment. Besides 

that, the distributions of nystagmus parameters obtained from the mechanicoinformational 

model are compared with distribution of nystagmus parameters obtained from the statistical 

model. Czekanowski is used for comparison of the recordings. The results of 

all three comparisons allow us to conclude that the mechanicoinformational model of 

vestibular nystagmus is successfully constructed and its parameter values are chosen for one 

of the subjects. The proposed model is fairly compact, while it reflects the basic mechanical 

and information processes that occur during the realization of vestibular nystagmus. 

Key words: vestibular nystagmus, Markov process, Goldberg Fernandez model, Lilliefors 

test, Czekanowski . 
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