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Effect of the similarity on the judgment of simultaneity for visual objects

MICHELE SINICO

The effect of similarity in shape and colour on perceptual simultaneity was studied. The length of each
stimulus was 170 msec. The stimuli were presented with different degrees of asynchronization: 40, 60 and 80
msec. Experimental subjects judged the simultaneity of two stimuli.

Results show that objects that are more similar are easier to perceive as siumultaneous. Moreover, the similarity
effect on the judgement of simultaneity is not significantly greater when the asynchronization of the pairs were 80

msec than when the asynchronization of the pairs were 40 msec. The data suggest that if the stimuli fall in a brief

interval of time (the time of presentness) experimental subjects perceive a whole, regardles of the duration that
these stimuli may bear at a physical level.
The results are consistent with the Benussi hypothesis on the influence of structural properties of events on

perceptual time.

Some classic studies on the perceptual simultaneity
(Fraisse, 1957) represent experimental evidence that a se-
ries of events, which are therefore in sequence on a physi-
cal time gradient, does not necessarily correspond to the
succession of events that inhabit phenomenal time. As an
example, the short notes of a very quick melody are heard
simultaneously because they fall within a single perceptive
event. In fact, in the perceptual world, the judgement of si-
multaneity depends on the perceptual structure, which is
the result of the qualitative relationship between perceptual
properties of the objects. In this sense, a phenomenological
approach to perceptual time is relevant (Vicario, 1973,
1998).

Vittorio Benussi adopted the experimental phenome-
nology approach to perception of time in Psychologie der
Zeitauffassung (1913). He argued that if the stimuli fall
within a brief interval of time, they are not perceived indi-
vidually, each in its own specific position, but rather as a
structural whole (a Gestalf) which is immediately given to
phenomenal experience. In this definition, the phenome-
nological position of the Graz School appears evident. It
favours the study of the articulation of elements rather than
the analysis of these considered in isolation. This position
is, in fact, directed towards the description of perceptual
events and the definition of those laws that govern the for-
mation and the stability in time of such events considered
in their unity (Sinico, 1999).

Michele Sinico, Department of General Psychology, via Venezia 8,
35131 Padua, Italy. E-mail: sinico@psy.unipd.it (Corespondence concer-
nig this article should be sent to this address).

Differently, a large number of experimental studies
have investigated perceptual simultaneity as a temporal
resolution of perceptual systems. Exner (1875) reported
that if two binocularly presented stimuli appear with a
stimulus-onset asynchrony less than about 44 msec, sub-
jects experience them as a single stimulus (see Hirsh &
Sherrick, 1961).Numerous other studies investigated the
interval between the physical offset of the test stimulus and
the physical offset of the probe stimulus for which these
two events are judged to be simultaneous. This interval is a
measure of the duration of the visible persistence (see
Coltheart, 1980).

Another approach to perceptual simultaneity studied
the psychological moment. Psychological time, for Stroud
(1955), is to have a discontinuous structure. The central
(cortical) system would produce a scanning, every “mo-
ment” of which would last approximately 100 msec. If two
events occurred at the same “moment” they could interact
and not correspond to the sequence given in the physical
gradient. This hypothesis originated with observation that
experimental subjects experience perceptual simultaneity
if a very short interval separates two or more brief visual
stimuli (Block, 1990). Yet, if there were no synchronisa-
tion between the central scanning and the physical events,
then the two above mentioned stimuli could sometimes fall
within a single “moment” while, on the other hand, from
time to time they would appear in two adjacent “moments”,
thus giving rise to a perceptive result which is different
every time (Vicario 1973).More recently, other models and
explanations were proposed (Fraisse, 1984). The psycho-
logical momentum was considered as a travelling-moment
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by Allport (1968), in terms of persistence of vision by
Efron (1970) and Efron & Lee (1971), as a time quantum
by Geissler (1987) and Kristofferson (1980). However,
most current theorist (Coltheart, 1980; Long, 1980) believe
that perceptual moment models are no longer tenable (Pat-
terson, 1990). Besides, in general these models assume as a
basic premise the existence of a mental “calculator” based
on cycles of the physical organism. Therefore, the problem
simply shifts to the reading of the calculator.In conclusion,
Benussi (1913) hypothesised that the perception of simul-
taneity would be more probable whenever the stimuli show
such similarity as to be able to be unified in a visual struc-
ture. According to the phenomenological approach to the
study of time perception, I investigated the effect of per-
ceptual similarity on perceptual simultaneity. Two events
are simultaneous if neither of them is earlier or later than
the other. Therefore, T used instantaneous stimuli (see
Servire, Miceli & Galifred, 1977; Vicario & Zambianchi,
1998).

METHOD

The present study was designed to test directly the hy-
pothesis that perceptual similarity between different ob-
jects can influence the judgment of simultaneity. Specifi-
cally, it was proposed that the perceptual simultaneity of
two kinds of objects — a red square and a green disk - might
be subject to perceptual similarity influence. Besides, the
hypothesis was undertaken to examine whether a similarity
effect occurs in a different range of duration of the compre-
hensive stimulation (210, 230 or 250 msec).

Participants

Twelve students (6 males and 6 females) from Univer-
sity of Padua with declared normal or corrected-to-normal
vision participated.

Stimuli

The experiment took place in a dark room. Stimuli were
generated by an Apple Power Macintosh 9600/350 com-
puter and presented on an Apple ColorSync Display moni-
tor 17°. The monitor has a refresh rate of 75 Hz and the sys-
tem clock can be read from software with an error lower
than 2 msec. The subject observed the display binocularly
from a distance of 500 mm. The display monitor was set to
maximum overall luminance. The light emitted by the
screen was the only source of illumination in the room.
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Figure 1. Schematic representation of the pairs of stimuli
(same or different) used in the experiment.
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Figure 2. The stimuli of the pairs presented with ditferent degrees
of asynchronization: 40, 60, 80 msec.

The stimuli consisted of a red square (A) which meas-
ured 10 x 10 mm and a green disk (B) which diameter was
10 mm. They were presented in pairs. All combinations of
two stimuli (AA-AB-BA-BB) were displayed (see Figure
1). The distance between stimuli was 165 mm (measured
between adjacent edges). Consequently, apparent motion
was not experienced. For fixation, a white cross was placed
in the middle of the screen. The length of each stimulus was
170 msec, and the stimuli pairs of were presented with dif-
ferent degrees of asynchronization: 40, 60, 80 msec (see
figure 2).

Procedure

The task was to judge whether the stimuli within the
pairs were simultaneous. Thus, the subjects had to choose
among two possible responses: (1) simultaneous; (2) in
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succession. The subject entered the response by means of
two keys of the keyboard.

There were eight blocks made of 12 trials each. The re-
sulting 96 trials were presented in an individually random-
ized order to each subject. The experiment took approxi-
mately 25 min.

RESULTS

Experimental data were submitted to a 2 x 3 repeated
measures analysis of variance (ANOVA). The factors were
Similarity (same or different) and Asynchronization (40,
60, 80 msec). The analysis showed that the main effect due
to similarity was significant (F(1,12)= 11.70, p<.01; see
Figure 3).
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Figure 3. Means of the judgment of simultaneity for same and
different pairs of stimuli.
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Figure 4. Perceptual simultaneity as a function of the different de-
grees of asynchronization.

Thus, the hypothesis that perceptual similarity between
different events can influence the judgment of simultaneity
was supported. Precisely, objects that are more similar are
easier to perceive as simultaneous. A comparison among
means exhibited only small differences between the asyn-
chronous pairs of 60 msec (F(1,22)= 8,21, p<.01; see Fig-
ure 4). There is no interaction (F(1,22)= 9,41, p=.39).

The analysis also show that the effect of the variable
Asynchronization was significant (F(2,22)= 9,47, p<.01;
see Figure 4), indicating that the judgement of simultaneity
depended on the degrees of asynchronization of the ob-
jects.

DISCUSSION

In the first place, the present experiment demonstrates
that for short time two physical objects seen in sequence do
not necessarily correspond to two successive perceptual
objects. This result is important as a starting point of the
history of the experimental phenomenology because it has
established research on the interaction between the phe-
nomenological qualities of objects presented, regardless of
the cotrespondence that these structural relations may bear
to physical variable.

Moreover, the aim of the present paper was to test the
validity of the Benussi (1913) hypothesis on the influence
of visual similarity on perceptual simultaneity. The results
show a significant effect of similarity on the judgement of
simultaneity: objects that are more similar are easier to per-
ceive as simultaneous.

An additional finding that arises from the present ex-
periment is that the similarity effect on the judgement of si-
multaneity is not significantly greater when the asynchro-
nization was 80 msec than when the asynchronization was
40 msec. Although these conditions implied (1) a different
interval between the physical offset of the first stimulus
and the physical onset of the second stimuli and (2) a dif-
ferent global duration on the stimulus (see Figure 2). This
result suggests that if the stimuli fell in a brief interval of
time (210-250 msec) - the time of presentness (Stern, 1897)
- experimental subjects perceived a whole, regardless of
the duration that these stimuli may bear at the physical
level. Therefore, perceptual simultaneity cannot be ac-
counted for in terms of temporal relationships at the physi-
cal level since the time of presentness involves perception
of a qualitative relationship between events at a phenome-
nological level.
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