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THE CHANGING PARAMETERS OF THE HABITUATING VESTIBULAR SYSTEM

I. INTRODUCTION

The vestibular organ in the pilot’s inner ear
iz inescapably an instrument of flight and pro-
vides an input to his central nervous system.
This input, which is too frequently erroneous,
and inputs from the instruments on his panel
8!l undergo central processing and then are read
out in the activity we call spatial orientation.

in order adequately to understand and
ultimately to control the errors generated by
the vestibular system, it is necessary to be able
to describe its performance in the ever-
changing dynamic environment of flight and
to be able to account for _hanges in the pilot
himself.

The decay of the response of the cupula or
of some system under control of the cupula
can be approximated by the equation:

R, = Re—#t (1)

in which R, = the response at t seconds after
cessation of the acceleratory stimulus; R, =
response at t — o; and B is a dynamic factor
related to the rate of decay.

Inferentially,
R, = a S (1—e—Bta) (2)

in which a = the intensity of the acceleratory
stimulus; S = the system’s sensitivity; and
ta = the duration of the stimulus.

The present experiment deals with a con-
stant a and t, and was undertaken to determine
changes in the response as a result of changes
in S and in B as the subject experienced re-
peated stimulation over a period of days. The

acceleration was generated by a Coriolis stim-
ulus in which the subject was rotated at
constant velocity about a vertical axis and was
tilted in the frontal plane. This stimulus elicits
a sensation of tumbling in the sagittal plane
and a vertical nystagmus.

II. PROCEDURE

The subject used in this experiment was a
healthy, 23-year-old male, who was selected
because of his i:‘elligence, motivation, and
sophistication in the procedures of this
experiment.

After the subject was seated in the biaxial
stimulator, he was instructed to maintain visual
fixation on an imaginary point in front of and
below him. A stiff, specially constructed pil-
low was rested on his shoulders, and his head
was placed between four stiff prongs jutting
from the back of the pillow. The subject was
blindfolded with a skin diver’s mask made
opaque for the purpose, and a masking noise
was presented to him through earphones. The
chair was tilted 30 degrees to the subject’s
right, and the main shaft velocity was brought
to 18 r.p.m. One minute after constant veloc-
ity was reached, the chair was tilted through
the vertical to 30 degrees to the subject’s left;
the time required for this 60-degree tilt was
3 seconds. Alternate tilts were presented at
1-minute intervals without changing the veloc-
ity of the main shaft until a total of eight tilts
had been presented. The chair was then
stopped and the subject was released until the
next training period. Two training periods,
one in the morning and one in the afternoon,
were given each day for five successive days.
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