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Abstract

Forty subjects were asked to evaluate the length in evolving horizontal lines. Evolving lines,
presented for 750, 1500 and 3000 msec in the centre of a computer monitor, expanded
symmetrically from the central point toward the two endpoints from O to 84 mm, or shrunk
symmetrically from two endpoints toward the central point from 84 to 0 mm. Subjects fixate
their gaze in the median point between the stimuli. A variant of the constant method was used.
Results show that fixation of the gaze differentiates the evaluations of the expanding lines from
the shrinking lines.

In a paper dated 1887(seeStern 1897 p. 338) Hofler wrote: “It would be quite desirable to look
more dosdly at the dhanges that representations undergo duing the first moments of their
transforming from percepts to memory representations. Here there ae aseries of paradoxes, for
instance we can perceive only in the immediate present, whereas we make use of the mntent of
the most receant past, asiif it were present. We sssume we can take alvantage of that content with
the evidence of certainty, while, strictly speeking, we would be making judgements only on the
basis of the evidence due to the likelihood d memory processes. All these fads are ommon, and
they are not experienced as paradoxicd: they have therefore to find their ultimate explanation
only in the spedal behaviour of the memory representations in the past just started”.

After 109 yeas, the propacsal of Hofler is gill erwiinscht. On ore hand, no ore seams attraced
by the problem of what happens to ou percepts on the way from the light of the present to the
darkness of memory, passng through the twilight of what Husserl (198Q p. 380 ff.) cdled
Retention (a sort of primary memory). Nor does anyore seam to redise that current models of
the sensory register may be accetable for the vision o objeds presented in a tachistoscopic
setting, but can in noway acourt for the treament of continuowly changing stimuli nor for
perception d eventsin red time. On this latter point see dso Neiser 1983 Dennett 1991 chap.
VI, or even Vicaio 1996 On the other hand, the problem appeas intimately related to the
methoddogicd question d successve @mparison, that is to the terms involved in that
comparison: a percepts to ancther percepts (when the interstimulus interval is sufficiently short),
anove traces to a percepts (when the ISl is alittl e longer), old traces/novel traces (when the IS
is much longer). The salience of the question raised by Hofler becomes clea when nding that
we ladk a satisfadtory theory of successve comparison, in spite of an effort that goes bad to the
time of Fechner (186Q for a brief summary of the problem, seeTomat and Vicaio, 1992.



Over the last threeor four yeas, aline of reseach has been caried out in ou department by the
present authors to address these problems. Two methoddogicd assumptions are aiticd to the
reseach.

Firstly, we dedaded to submit non-stationary events (i.e. evolving; Vicario, 1989, to a successve
comparison insteal of stationary events (i.e. objeds). Here the asumption is that during the
changes that occur from the perceptua event (considered as a mental presence) to a memory
encoding, transformation will be more measurable in the cae of precaiously balanced contents
(i.e. evolving events) than for stabilized contents (such as dationary events, or objeds). To
investigate this we chase lines varying in length as a smple nonstationary event. Seandy, we
dedded to measure the dfeds due to the diff erences between the subjedive lengths of evolving
lines as compared with of stationary lines, rather then referring to ojedive lengths.

SUMMARY OF PREVIOUS RESEARCHES

We started with the successve mmparison o stationary and evolving lines of 84 mm in length
(Vidotto, Vicaio & Tomat, 1996 Vicaio & Tomat, 1997 Tomat & Vidatto, 1997). We
established that for what stationary lines there is a horizontal anisotropy: the paint of subjedive
equality (PSE) for lines ®en in the left visual field is on the average nat significantly diff erent
from the point of objedive eguality (POE) (-0.12%), whereas lines ®en in theright visua field
are substantially underestimated (-2.46%). We foundfor the duration d the stimulus, that as the
presentation is shortened, the underestimation increases: from -0.12% at 3 secto -2.5% for 0.75
sec

The variables affeding the stimuli representing the evolving lines foundto be were: A) linesin
bilateral evolution lengthen from 0 to 84 mm symmetricdly from the central point toward the
two endpants; or shorten from 84 to 0 mm symmetricdly from the two endpants toward the
central point of the line; B) lines in mondateral evolution lengthen from 0 to 84 mm from the
right or left endpant, or shorten from 84 to 0 mm always from the right or left endpant; (C)
lines in two-phase evolution: first lengthen from 0 to 84 mm from the right or left endpadnt, and
after shorten from 84 to O, and viceversa; (D) lines presenting ore phase of evolution and
ancther of stationary: in hilateral evolution: first, lengthen from 0 to 84 mm symmetricdly from
the central point toward the two endpdnts; or shorten from 84 to 0 mm symmetricdly from the
two endpants toward the central point of the line during helf of the presentation time, and after
stay stationary during the other half of the presentation time; in mondateral evolution: first,
lengthen from 0 to 84 mm from the right or left endpant, or shorten from 84 to 0 mm always
from the right or left endpant during helf of the presentation time, and after stay stationary
during the other half of the presentationtime. All li nes evolved at regular and constant speed.

In some experiments, the evolving line (the standard stimulus) was aways on the left side of the
field, while on the right side there was a stationary line (the variable stimulus). In other
experiments the standard stimulus appeaed onthe left or on the right side of the field at chance
Subjeds had to say which line, of the two presented in successon, was longer.

The overall results are the following. (1) Only 6% of 280 subjeds naticed the problem inherent
in the question “Which line is longer?”; it canna be posed withou referring to a spedfic
moment of the evolution like the starting pant, the midde or the ending ore. (2) Unlike
stationary ores, evolving lines do nd have the some anisotropy between the left and the right
visual fields. (3) There is no significant difference between estimated lengths of bilateral
expanding and shrinking lines. (4) The estimated lengths of both hilateral expanding and
shrinking lines do nd significantly differ from the estimated lengths of stationary lines. (5)



Estimated lengths are crrelated with the duration d the stimulus and the related speed o
evolution: short durations leal to an underestimation. (6) In two-phase evolution (see cae C),
estimated lengths of bilateral and mondateral shrinking-expanding lines do nd significantly
differ from those of bilateral expanding-shrinking ores. (7) Instea lines presenting ore phase of
evolution and ancther of stationary (see cae D), when expanding and end their evolution with
gredest length seams to cause an owerestimation d the length, when shrinking and end their
evolution by dsappeaing completely seem to cause an underestimation d the length. In order
to find a general interpretation for these diff erent aspeds of our experimental studies, we now
intend to explore the evaluation d stationary and evolving lines using a fixation pant. It may be
the cae that in peripheral vision, lines are judged in a different way. For example lines that
elongate towards the periphery from the centre shoud be judged in a different way with resped
to lines which shorten towards the cantre. The am is not to gve amargina contribution to the
study the visual system by orienting attention condtions, but to study the phenomenadlogicd
analysis of brief events. We intend to verify if the fixation o the gazein the median pant
between the two stimuli diff erentiates expanding li nes from shrinking li nes.

EXPERIMENT

Subjects. Forty unpaid unversity students took part in the experiment. Twenty were female,
twenty were male. Their ages ranged from 19 to 24 yeas (m=21.7 yr). They al had namal or
correded-to-normal vision.

Apparatus. The stimuli were presented in randam order by a Tektronix computer 4050 (monitor
refresh rate: 70-Hz). A horizontal line gpeaed onthe equator and in the central part of the
screan. The screen badkgroundwas dark green, the stimuli were light green. The subjeds st in
a dhair suppating hisor her head ona chin-rest and viewed the stimuli from a distance of 56 cm.
The room was we&ly but uniformly ill uminated.

Stimuli. A little fixation red da (2=1.5 mm) appeas in the median padnt of eat stimulus. The
first line (standard stimulus), that appeaed onthe |eft of the screen, could be:

(1) stationary: static lines were maintained for the dltim e presentation with length of 84 mm;

(2) expansion: the line expands from 0 to 84 mm growing symmetricdly from the central point
toward the two endpants

(3) shrinking: the line shrinks from 84 to 0 mm departing symmetricdly from the two endpants
toward the central point. All lines evolved at regular and constant speed. The duration o the
presentation o the evolving lines was: 750, 1500and 3000msec

The second line (variable stimulus), that appeaed on the right of the screen, was aways
stationary and varied from ftrial to trial (78, 80, 82, 84, 86, 88, 90 mm). The duration d the
variable stimulus was 1500msec Interstimulusinterval (1Sl) was 2100msec

Procedure.Each experimental sesson had 84 stimuli, presented in randam order, different for
ead subjed. The method d constant stimuli was employed. The task of the subjeds was to
compare, an evolving line (standard stimulus) with a stationary ore (variable stimulus), and to
say which ore was longer without shifting Hs gazefrom the fixation pant. The subjed effeded
his choice pressng ore of two resporse keys dtuated high haizontally, on the left part of the
Tektronix keyboard. The subjed pressed the key on the left when he retained that the line on
the left was longer; and the key on the right when he retained that the line on the right was
longer. Judgements of equality of the lines were nat alowed. The subjeds had three seands of
time from the disappeaance of the SV to pressone of the two resporse keys. If the subjeds
pressed the key after the establi shed time of 3 sec the answer was not considered and the pair of



stimuli were represented at the end of thetrials. After each judgement the writing "Push the bar
to go on to the following item" appeared on the screen. The subjects were free to press the
spacebar when they wanted after each presentation.

Data analysis. On the raw data the individual thresholds have been calculated using a variation
of the solution of the transitions (Masin and Vidotto, 1984; Vidotto, 1990, Vidotto e Zambianchi,
1991). Some ANOVA (within factors, 2x2x2) have been carried out: duration of presentation of
the evolving lines, type of evolution, direction of evolution. If necessary standard errors were
computed.

Results

In order to verify if the length evaluation of the evolving line is different from the evaluation of
the stationary line, we used the difference between the evaluations of line in bilateral evolution
and stationary lines (DC%).

Figure 1 shows the average of the PESs and the relative constant errors in percentage (DC%) of
lines in bilateral evolution for the two type of evolution (expanding, shrinking). Each of four
data point represented on the two solid lines correspond to a different duration of SS: 750,
1500, 3000 msec.

The difference between the length evaluation of bilateral evolution lines and stationary lines is
statistically significant for lenghtening lines. (DC%-= -2.80, [F(1,38)=20.39; p <.001]. The
evolving lines differs from the stationary lines mainly because the shrinking lines with respect to
the expanding lines, are mostly underestimated [F(1,38) = 14.94; p <.001]. In both cases the
underestimation decreases of to the increase of the time of evolution (for stationary lines the time
of exposure; [F(2,76) =4.45; p = .015]. Also, evolving lines differs from the stationary lines
because evolving lines are sensible to spatial anisotropy, while stationary lines are not.
Significant interactions there are between type of evolution for duration [F(3,114 = 4.69; p .004],
Finally there were no significant interactions for position and type of evolution (F1,76< 1],
position andduration (F(3,114) < 1], type of evolution and duration [F(2,152) = 1.19; ng],
position and type of evolution and duration [F= (3.114) = 0.87; ng].
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Figure 1.PSE and reldive mnstar errors in pecentags (DC%) for evolving lines Each of three
points conponens treline carepond toa differert duraion d the SS.
The horizontd dotted line represeistthe PSE of staionawy lines.

Discussion. We begn invedigating a curbus fact which had aleady been observd in other
expeimens (e Vidotto, Vicario & Tomat 1996 Vicario &Toma 1997) it seens thad the
evaludion d evolving lines is basd upon tke comparien d traces which can be compard to
verbd labek (“longe than”, “shorte than”). Observes foundit natural b compae an evolving
line with a staionay line when the first was & its maxmum extenson, even though during the
instrudions no secifications wee made bou the momen when the observe had to male the
comparisn (& the begnning, a the end). We can suppos thd the trace d evolving evens are
steionay events becaus otherwise we have tsuppos thd in the memoy magzire there s a
cortinuows registrdon d evens we have seerThe® trace a labek can hawe atime markng
(the trace oncerrs a stdionary process) but they are nat evolutionay (Husser] 1992 p. 14 and
fol.). A categoricd strateyy for the evaluéion d line lengths in evoluion would mak no dfect
the fad that the gimulus generting the percepis a staionar or non-stéionaly event In fact,
both ae evaluatd in the maxmum length This agees with the fad tha in othe expeiment the
PES d evolvinglines did neve significartly differ from the PES d staionary lines The same
does not hgppen in this expeiimert whee the ®olving lines differ instead from the staionary
lines This compi cates even more the vhole picture ad dfer new ideas for further regarch We



are sure that attentive mechanisms are invalved. It is not the same thing to evaluate apercept
presented at the periphery of the visual field or a percept presented in foved vision, or a percept
— as in the present case — which happens to be part presented to the fovea ad part to the
periphery.

The most important fadt that seems to influence the differences among evolving lines and
stationary lines is the evolution (Iengthening, shortening). If one wants to interpret this fadt with
a cdegoricd hyphdesis (Vicaio, 1993 it must be suppcsed that such labels have aspedfic
marking to indicate such dfference Thisis not withou sense even from an evolutive point of
view: it is rather important for the survival of the spedes to dstingush in an effedive way
between an oljed when is expanding from an oljed which is drinking, as for example a
predator which is coming close and ore which is going away.
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