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Development of the Sinusoidal Rotatory Chair System
for Evaluation of the Vestibular Function
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Fig. 1. Configuration of sinusoidal rotatory chair system
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Fig. 2. Configuration of computer and interface system
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AT 4 in 1 aj ain ain 4 gain

P:[L;IZ]}‘_' “;—7 1 E({(al'll-ll) E(;C]I:?.? fCH; TC H4) Z-l;:] b AERTAS
H2 | H1 | HO | &b T GAL |GAD |IGB1 |GBO |GC1 |GCO [[GD1 |GDO | gain LP SHIHz]
0 0 0 X 0 |[CwW}h 0 0 0 0 0 0 0 0 10 off O || 0 X
0 0 1 0.01 |1 |ccw| 0 1 0 1 0 1 0 1 2 1 on (0O (|1 | 128
0 1 0 0.02 X 1 0 1 0 1 0 1 0 4 X 1 j0 | 256
0 1 1 0.04 X 1 1 1 1 1 1 1 1 8 X L1 | 512
1 0 0 0.08 X X X X X X X X X X X X
1 0 1 0.16 X X X X X X X X X X X X
1 1 0 0.32 X X X X X X X X X X X X
1 1 1 0.64 X X X X X X X X X X X X
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(a) Hdst FAFsPe o PP e E
(Nystagmus)$=2] 415

(a) Velocity signal of eye movement (Nysta-
gmus) induced by sinusoidal rotation in
healthy adult
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3

(b) Waveform which eliminated nystagmus
from velocity signals of eve movement

L eye velocity gan

FFT wave

(c) FTEHE A zo] FFT W
(c) FFT transformation of eye velocity sign-
als

39 7. FEF %] By
Fig. 7. Analysis of velocity of eye movement
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27 8. AT FARE
Fig. 8. Analytic mode of signal of eye velocity

EYE.P

ROTV \ /

a7 9. AAAE AFIE olale] 7SE ITEE

EYE.P, ¢7-£%2] 954 ROT.Y, AAF7e] 254

Fig. 9. Eye movement recorded by physiograph

EYE.P, position of eye movement; ROT.V, velocity of rotatory chair
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Fig. 10. Calibration of eye movemenl by using laser indicator at degree of 15

R, right; L, Jeft
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=3 11, A% 4eldl4 0.08 Hzel ARSI 8 g7t4E

(@) QFPeEe] 92=4: (h) 2% T4 (o) #aA=e L£eTA
Fig. 11. Signal of eve movement induced by sinusoidal rotation of 0.08 Hz in healthy
adult

(a) Position curve of eye movement; (b) Velocily curve of eve movement;

(c) Velocity curve of rotatory chair :

a7 192, WA A6 40 ° /secd] A4 ATl A s
(@) QFP-2%e] AT4A; (b) ATEY FEFA: (¢) AT =59 HFE=4
Fig. 12. Eye movement induced by oplokinetic stimulation of 40° /sec in healthy

adult
ta) Position curve of eye movemenl: (b) Velocity curve of eye movermnent;

(c) Velocity curve of optokinetic stimulator
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V.Y TV

Y P VLY N W NP P W
A VA A e e T

AR g e ~ Ao A A ey

IR 13, B AANA 0.08 Hze) 3ARFA] 454 ekl 9% glres
(a) 759 AXTA: (h) PTEE £ETA; (o) AR T HETA
Fig. 13. Eye movement induced by visual vestibuloocular reflex of 0.08 Hxz in
healthy adult
(a) Position curve of eye movement; (b) Velocity curve of eye movement:
(c) Velocity curve of rotatory chair

73 14, B4 4UeIA 0.04 Hzo) HAALA) A7he) ool 2 QTube
(a) SETEE2) AT () FFLTH £E24: (¢) AR e
Fig. 14. Eye movement induced by visual fixation Llest at 0.04 Hz in healthy
adult

(a) Position eurve of eye movement; (b) Velocity curve of eye movement:
(c) Velocity curve of rotatory chajr
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Fig. 15. Testing result of vestibular function
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Development of the Sinusoidal Rotatory Chair System
for Evaluation of the Vestibular Function

S.K. Lim, H.C. Jeong, G.K. Kim, D.B. Jin, M.S. Kim, M.Y. Lee, B.R. Park
(Won Kwang University)

Abstract The purpose of this study was to develop a sinusoidal rotatory chair system
for evaluating the vestibular function in patients suffered from vertigo with vestibular
disorders as well as normal subjects. The sinusoidal rotatory chair system is composed of
a rotatory chair system and softwares. The rotatory chair system is composed of a
comfortable chair and a DC servomotor with reducer (80:1) controlled by nonlinear motor
system. And a double feedback loop system containing a velocity feedback loop and a
position feedback loop was applied to the servo controlled rotatory chair system.
Maximum velocity of the rotatory chair was upto 60 degree per second and frequency
range was 0.01 to 0.64 Hz.

To evaluate the vestibular function in vertigo patients, vestibuloocular reflex was
measured by sinusoidal rotation of the whole body about vertical axis in the darkness.
and optokinetic nystagmus, visual vestibuloocular reflex, and visual supression test were
also performed. Eye movement was measured by means of a electronystemograph amplifier
through Ag-AgCl surface electrodes. Gain. phase. and symmetry were obtained from
analysis of the eye movement induced by vestibular or visual stimulation. In healthy
adults. sinusoidal rotation of the whole body produced nystagmus. of which gain was
directly proportional to the velocity of stimulation. The gain of visual vestibuloocular
reflex was greater than that of vestibuloocular reflex or optokinetic nystagmus. and it was
suppressed markedly by visual suppression test.

These results suggest that the sinusoidal rotatory chair system which was developed by
this study can evaluate the vestibular function gquantitatively. also this system is very
useful to diagnose the vertigo patients with vestibular disorders and to estimate the
vestibular function during recovery from vertigo.

Key word sinusoidal rotatory chair system. electronystagmograph amplifier,
vestibuloocular reflex. optokinetic stimulation. vestibular function
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