Autokinetic Movement: Selective Manipulation of
Directional Components by Image Stabilization
Abstract. With the retinal image of a 35-minute circular target stabilized against
horizontal eye movements, horizontal autokinesis is markedly reduced. It is suggested that this result is consistent with an eye movement interpretation of autokinetic movement, and further, that the response patterns reported here are
similar to those that might be expected from recent work describing cortical single
unit movement detectors.
In 1879 Hoppe (1) suggested that
the autokinetic phenomenon, or the apparent movement of a fixated light in
an otherwise dark field, was the result
of fluctuations in the retinal location
of the target image produced by involuntary eye movements. Since then,
only two attempts at directly testing
the eye movement interpretation have
been reported (2, 3). In both studies,
a search was made for a correlation
between measurements of eye movements and autokinesis, but essentially
opposite conclusions were reached.
However, due largely to limitations in
the techniques of measurement available at the times the studies were performed, both have numerous methodological inadequacies which make if difficult to accept the conclusions drawn
from either of them. Even in experiments in which the methodological requirements for meaningful measurements are met, failure to find a correlation between measured eye movments
and autokinesis may mean that the appropriate parameters of the eye movements were not chosen for comparison.
On the other hand, any correlation that
might be obtained would need to be
further analyzed with regard to the alternative possibility that the appearance
of subjective movement may result in
.pursuit eye movements.
A straightforward test of the eye
movement interpretation of autokinesis
would be performed if, independently
of eye movements, one directional component of variation in retinal location
could be removed. If the eye movement
approach had any merit, the identical
component of autokinetic movement
ought also to be attenuated. This report
describes such a test in which autokinesis viewed under conditions of
image stabilization (4) is compared
with autokinesis viewed normally.
Two subjects were used, each of
whom wore an individually fitted scleral
contact lens with a front-surfaced plane
mirror embedded in its temporal margin; the mirror's normal was set at
approximately 40 degrees to the subject's fixation axis and in the same hori10 JANUARY 1964

zontal plane. The subject saw in Maxwellian view a circular 35-minute target at optical infinity with luminance
about 1 log unit above the darkadapted foveal absolute threshold. Under the stabilized viewing condition a
beam incident on the contact lens mirror was returned to the subject's pupil
after passing through a telescopic system with slightly less than 0.5 angular
magnification. The stabilized condition
was thus arranged so that a horizontal
eye movement of 1 degree resulted in
a horizontal shift in the location of the
retinal image of less than 1 minute;
the effect of vertical eye movements
was demagnified so that a 1-degree vertical movement resulted in a vertical
shift in the location of the retinal image
of about 15 minutes. The normal, unstabilized view of the same target could
be instantaneously substituted by moving two mirrors into a position which
deflected the incident beam through
the same optical path without striking
the contact lens mirror. For stabilized
viewing these mirrors were rotated out
of the way, permitting the incident
beam to strike the contact lens mirror

sponses was reduced under stabilized
viewing, although this was due mainly
to reduction in northeast and northwest responses; southeast and southwest response frequencies either showed
no marked change or increased under
stabilization. (iii) The frequency of "no
movement" responses increased under
stabilization. These results strongly support the view that autokinesis is due
to the occurrence of involuntary eye
movements which continually shift the
target image across the retina, and are
consistent with the notion that local
sign is involved in the perception of
visual direction.
It might be expected from this interpretation that the normal and stabilized frequency distributions would be
similar in each experiment, with the
exception that (concurrent with the
decrement in east and west frequencies) the "no movement" frequency for the stabilized condition be
approximately equal to the sum of the
east, west, and "no movement" frequencies for the corresponding normal
viewing condition. Such is not the case,
however. In each experiment in Fig. 1,
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During experimental sessions the
light source was electronically interrupted every 7 seconds for 0.5 second,
and the subject reported the direction
of the first autokinetic drift (6) which
occurred during each period when the
light was on by pressing one of a ring
of eight switches which signalled north,
northeast, east, southeast, south, southwest, west, or northwest; no movement
was signalled with a ninth switch. In
experiments (a), (b), and (d) (Fig. 1),
a block of ten measurements in the
stabilized condition was regularly alternated with a block of ten in the
normal condition throughout each session; in experiment (c), random alternation of blocks of three measurements
for each condition was employed.
Three features of the results shown
in Fig. 1 are of significance here. (i)
Both east and west responses were
markedly reduced in frequency under
stabilized viewing as compared to fre-
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quencies under normal viewing. (ii)
The overall frequency of diagonal re-

117

9

0

is

1N,2
4

4

320*

RESP-500

EP

BLOCK

*

224
5ESP. 450

Fig. 1. Results of experiments comparing
the frequencies of directional response
under stabilized and normal viewing. Each
number outside the circumference of a
circle refers to the frequency of movement in a given direction, for example,
in experiment (a) there were 167 north
responses and 12 east responses in the
normal viewing condition; frequency of
"no movement" is given at the center of
the circle. Experiment (d) was essentially
a replication of (b) performed at a later
date.
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ing to 10-second comments in the second 15-minute period, and finally returning to 5-second speech durations
each time he spoke in the last 15-minute
period. The interviewer did not attempt
to control the content of the 45-minute
interview. Rather, the content of the
interview was allowed to flow spontaneously into a number of categories
with each interviewee. The results in
Fig. 1 show that as the interviewer's
mean speech durations in the three periods of the interview averaged 5.3, 9.9,
and 6.1 seconds (p = .001) as he aimed
for 5, 10, and 5 seconds, the corresponding mean speech durations of the
20 interviewees were 24.3, 46.9, and
26.6 seconds (p = .01). Durations of
single speech units for interviewer and
interviewee were recorded on a Chappie Interaction Chronograph (2) by an
observer watching the live interview
through a one-way mirror.
To further establish that interviewee
speech durations were amenable to influence by the interviewer, we conducted a second study, utilizing 20 additional interviewees and an interviewer
speech sequence of 10, 5, and 10 seconds. The results are shown in Fig. 1
(middle) and indicate that as the interviewer's mean speech durations averaged 9.5, 4.9, and 9.5 seconds (p =
.001), the corresponding interviewee
speech durations were 41.1, 22.8, and
48.2 seconds (p = .001). A third group
of 20 subjects, not previously reported,
served as a control group and the means
are shown at the bottom of Fig. 1:
5.0, 5.2, and 5.2 seconds (p not significant) and 30.0, 30.5, and 28.1 seconds
(p not significant). In a fourth group
of 20 subjects, also not previously reported, the interviewer aimed for 5, 15,
and 5 seconds duration for his individual speech units in the three periods of
the interview. The results, not shown
in Fig. 1, were as follows for interviewer and interviewee, respectively:
5.0, 15.2, and 5.5 seconds (p = .001)
and 30.9, 64.5, and 31.9 seconds (p =
.001).
A question that we have raised (1,
pp. 455-456) about the results shown
in Fig. 1 is whether they are, in fact,
due to an increase in the duration of the

interviewer's own speech, or whether
they are the result of some methodological artifact. The evidence so far indictates they are not an artifact. The
results in Fig. 1 also could be a function of the observer's error (or bias),
or the interviewer's error (or bias).
That is, the interviewer could remain siSCIENCE, VOL. 143

