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Eye movements following autokinesis
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Eye movements in the dark interval following extinction of an autokinetic target are
systematically related to the direction of the target’s autokinetic movement.

During the course of some experiments on the rela-
tion of perceived vernier offset and eye movements
(Matin, Matin, & Pola, Note 1), we found that the
direction of autokinetic motion of the fixation target
predicted the direction of offset of the two lines within
the vernier target that was flashed subsequent to the
extinction of the fixation target. This result was
obtained with three subjects. Since the experiment was
carried out in darkness and the two lines were separated
by a variable dark interval (<1 sec), a likely explanation
of this connection is that the autokinetic movements
were predictive of eye movements that produced an off-
set between the retinal images of the two lines during
the dark interval. In our next experiment in which eye
movements were recorded, measurements were made to
test this hypothesis. The experiment was carried out
using two subjects (one of whom was also used in the
previous experiment), but only one reported autokine-
sis with enough regularity to provide useful data. How-
ever, the data were sufficiently interesting and clear in
confirming the hypothesis that we describe them briefly
here.

Each trial began with 4 sec of fixation on a dim
3.5-min circular target. Four hundred milliseconds
following extinction of the fixation target, the lower
of the two vertical bars of a vernier target was flashed
for 2 msec. After a dark interval of either 200 microsec
or 50, 100, 200, 300, 500, or 800 msec, the upper bar
was flashed for 2 msec. The subject then reported the
direction of fixation-target autokinesis or that no auto-
kinetic movement of the fixation target had occurred,
and the direction of offset of the vernier target (upper
bar to the left or right of lower bar). Fixation-target
autokinesis was reported to one of eight directions:
north, northeast, east, southeast, south, southwest,
west, or northwest. Since the portion of the experi-
ment relating to the vernier target does not concern
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us here, we will not describe it further (see Matin, 1972,
for a preliminary report). Horizontal eye movements
were recorded by a contact-lens technique using infra-
red light (Matin, 1964; Matin & Pearce, 1964), and the
average eye position during each of the two 2-msec
flashes was electronically obtained on-line from the
recordings of eye position by use of a modified Beckman
counter (6144) and digital volt meter (651). The data
on eye position and the reports of autokinesis provide
the measurements for the present report. Two hundred
trials were obtained at each dark interval. These were
collected in 14 experimental sessions. Within each
session, a total of 100 trials was obtained with 50 trials
at each of two of the values of the dark interval. Within
a session, the measurements at one dark interval were
completed before going on to another. Each dark inter-
val was tested first in two of the four sessions in which
it was employed and second in two others. In each of
the four sessions in which a given dark interval was used,
it was paired with a different dark interval, and the 4
days in which the sessions for a given dark interval were
run were spaced out fairly evenly. These aspects of
design were aimed at minimizing any confounding of
our main variables with variation that might be syste-
matic with temporal factors that operated within or
across sessions. The subject viewed the targets in com-
plete darkness at a distance of 8 ft; his head was
stabilized with a mouthbite.

Figure 1 shows the magnitude of the horizontal eye
movement between the two 2-msec periods in which the
vernier lines were presented; these were averaged across
trials. The average value was plotted as a function of the
dark interval between the two flashes separately for
trials in which autokinesis was to the left (west, north-
west, or southwest), trials in which autokinesis was to
the right (east, northwest, or southeast), and trials in
which autokinesis was neither east nor west (north,
south, or did not occur). Leftward autokinesis was
followed by a substantial rightward eye movement
whose magnitude increased monotonically with time.
Rightward autokinesis was followed by eye movements
whose average value did not put the eye far from the
original fixation position or change much throughout
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Figure 1. Mean change in eye position in the dark interval.
The data are separated into groups that depend on direction of
autokinesis for prior fixation target.

the 800-msec range of measurement. The remaining
trials in which autokinesis was neither leftward nor right-
ward fell between the two, increasing monotonically
to the right with dark interval but less rapidly than on

Table 1
Distribution of Autokinetic Direction for Each Dark Interval
Dark Interval Leftward Other Rightward
200 microsec 106 23 61
50 msec 75 49 69
100 msec 101 24 38
200 msec 90 53 39
300 msec 108 39 38
500 msec 47 45 82
800 msec 78 43 64

trials in which autokinesis was leftward. Of course, on a
substantial number of trials at each dark interval the
change in eye position was not in the direction of the
average shown in Figure 1. Since some trials had to be
discarded for present purposes as a consequence of a
failure in triggering the counter-digital volt-meter com-
bination, less than 200 trials were obtained at each
dark interval. Although some differences in autokinetic
distribution with dark interval were present (Table 1),
they did not appear to be systematic and, hence, were
not confounded in the relation between autokinetic
direction and the direction of eye movement.
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