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A Method for Slow Component Velocity Measurement of
Nystagmus Eye Movements using RLSM
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ABSTRACT

A control of the body posture and movement
is maintained by the vestibular system, vision,
and proprioceptors. Especially, vestibular system
has a very important function that controls the
eye movement through vestibuloocular reflex and
skeletal through
postural

contraction  of muscles
vestibulospinal reflex. However,
disturbance caused by loss of vestibular function
results in nausea, vomiting, vertigo and loss of
craving for life. Lose of vestibular function leads
to abnormal reflex of eye movements named
nystagmus. Analysis of the nystagmus is
needed to diagnose the vertigo, which is
performed by means of electronystagmography
(ENG). The purpose of this study is to develop
a computerized system for data processing and
an algorithm for the automatic evaluation of the
slow component velocity (SCV) of nystagmus
induced by optokinetic (OKN) stimulation
system. A new algorithm using recursive least
square method (RLSM) to detect SCV of
nystagmus is suggested in this paper. This
method allows a fast and precise evaluation of
the nystagmus, through artifact rejection
techniques. The results are depicted in this
paper.
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Fig. 1 Fitting curve by RLSM
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Fig. 2 Block diagram of RLSM processing

Offset control J—

©
-t

4]
I
N
&= <« < < <«
[47]
=
2
AU

a9 32 RLSMel 9§ x2|#4-& Hola gtk (2)9
kXl 9 AFE RLSMY 9% 71e718& Fa gge
(b)old, o5 GAE Addiz Ad vA% SCV 3
2 (0olth mo|zo] FasHA MY =S AHY

& Heloh

)

\\.\

® (\ Vo \ ;{\ 2 \ f\ \W; "/‘(\\""j\i\“ ,\/K\v—’{\~ j\w

-} \"‘\:/ BN N AP

s3E333 b4

y)

b

H

<) w

EEEE

pry A X P )

22! 3, RLsMO| 2o|Et MEsR{E| 2ty

Fig. 3 The process of RLSM algorithm.

(a) The eye signal of eye movement by OKN system.
(b) The output of RLSM with signal (a).

(c¢) The SCV found.
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Fig. 4 The analysis between stimulation velocity
and slow eye velocity
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Fig. 5 Comparison between the conventional and
proposed algorithm.
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