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light source fixed in eomplete darkness after the produc-
tion (by electronic flash) of an after-image occupying a
large part of the visual field, for example, of a pattern
like Fig. 1, is generally reported to be in constant vibratory
motion while the after-image object seems to be at rest.
Similarly, the relative extension of the visual patterns
can easily reverse the sensation of movement based on
retinal information: when the unsharp part of a pattern
like that in Fig. 2 is extensive and the sharp part small,
for example, only one crossing-point, observers generally
report that the sharp crossing-point vibrates with respect
to the stationary unsharp pattern.

It seems that this illusion has something to do with
Exner's Punktschwanken (point wobbling)!® or that it is
even identieal with it. Exner distinguished between the
continuous and smooth apparent movement of a spot of
light in complete darkness, first described by Charpentier!®
and termed awutokinetische Empfindung (autokinesia) by
Aubert?®, and the apparent wobbling movements of a
spot of light within a larger surrounding grey spot viewed
in dim light. Hoérwall?? criticized Exner’s idea that point
wobbling would underlie the autokinetic illusion. Hoérwall
emphasized that point wobbling is only observed as an
apparent irregular movement of small amplitude per-
formed by the fixation point with respect to vague con-
tours in its near environment, and that sharp contours
inhibit the illusion. He asecribed the point wobbling
illusion to the differences in latency time in localizing the
retinal images of the wvague contours and the sharp
fixation point, both moving idontically over the retina as
a result of the involuntary movements of the eyes during
fixation. It seems reasonable to suppose that differences
in retinal movement information from the vague contour
and the sharp fixation point, together with the different
extension of both patterns, can account for Exnor’s Punki-
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THE essence of Dr. Verheijen’s pleasing demonstration
is that a blurred and a sharp contour, moving objectively
with the same velocity over the retina, do not appesar to
move together. This could be caused by either: (a) a
difference in the latency, or (b) a difference in the mag-
nitude of the respective responsos evoked in the visual
system (or, of course, by both).

As @ test of the first hypothesis, we have subjected
sharp and blurred contours, succossively and simul.
taneously, to oscillatory motion by reflexion in two
mechanically rocked mirrors. If a signalling time-lag
alone woro responsible for the illusion, the estimated
amplitude of movement should be the same for either
image &lone. In fact, it appcars greater for the blurred
contour, particularly if no stationary objects are present
in the field to give cues to position, as distinet from
smplitude.

By adjusting the relative phase of the two mirrors, it
is possible to bring tho blurred and sharp images approx-
imately into step. The amplitude of ‘motion’ of the
blurred image can then be seen to be the greator. If a
signalling time-lag were responsible for the phase-
difference, the phase setting required should vary with
frequency of rocking. In fact, however, the ‘phase lead’
of the blurred over the sharp image is found to be prac-
tically independent of frequency.

‘We are thus driven to hypothesis (b), favoured by Dr.
Verheijen, that more ‘velocity information’ is generated
by the blurred contour; but since mere blurring, as
distinet from mottling, does not increase the number of
contours in motion, and since it diminishes the gradient
of intensity, it is not easy to see why a greater number
of ‘movement detector unity’ should be stimulated.

A simple but striking experiment suggests that the
gpurious information here is gonerated in the detectors of
intensity, rather than of motion. If the image of an
‘optical wedge’, projocted on a screen, is displaced in the
darker or lighter direction, the graded region appears
lighter or darker respectively, so that the apparent dis-
placement greatly exceods the actual. Conversely, an
increase or decreaso in overall illumination gives rise to
an impression of displacement in the darker or lighter
direction, respectively.

Both phenomena invite a simple explanation in terms
of local adaptation to intensity. If the graded image is
displaced in the darker or lighter direction, then each
intensity-detector finds itself under- or over-adapted,
respectively, and the effect of this maladaptation is to
enhance the change in response (by ‘successive contrast’)—
as if the actual image-displacement had been greater.
The effect is to make the perceived image ‘lead’ the
actual (in space). Conversely, an overall chenge in
illumination causes changes in response and in adaptation-
lovel locally indistinguishable from those due to displace-
ment of the graded image.

Qur suggestion would therefore be that it is not the
greater number of ‘movement detectors’ stimulated, but
the spurious enhancement of the cues supplied to the
movement detecting system, that accounts for the greater
mobility of a blurred image.

The support of the Department of Scientific and Indus-
trial Research in this research is gratefully acknowledged.

D. P. ANDREWS
D. M. MacKay

Department of Communication. J. P. WiLson

University of Keele.

©1963 Nature Publishing Group





