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[TpoBoUTCS aHAT3 BO3MOKHOCTHA BOCIIPUSITUSI AMOIMOHATIBHBIX KCIIPECCUT JINIA B TIPEIETbHBIX pe-
JKUMaX aKero3unuu. C IOMOIIBIO TAXUCTOCKOIINY 1 Al TPEKIHTA NCCIIeAYeTCs BIAUSHIE IPEACAKKaANnIeCKOH
unbopmaiu (H306paKeHUs JIUIEBbIX 9KCIIPECCUI) HA UACHTU(DUKALIIO TOX0KUX N300paKEHU JIKia BO
Bpemst cakkazl. [1pu Boimosnenun 10°-cakkajibl TPOIEMOHCTPUPOBAH CUTBHBIN A(DEKT IIPSMOIT 3PUTETHHON
MaCKUPOBKHU. XOTsI 4aCTOTa KOPPEKTHOU MIeHTU(MUKAIINN TeCT-00bEKTOB HAXOAUTCS HA YPOBHE HIUJKE TITaH-
ca, TIOJTyYeHHbIe OIIEHKN HOCAT 3aKOHOMEPHBII XapaxkTep. B BbIpOsKeHHOIT (hopMe BOCIIPOM3BOASITCS TEH-
JeHIn, OGHapyKEHHbIe paHee B YCJIOBHSIX, KOT/IA PeaKTHBHAS CaKKala HHUIIMHPOBATIACH H300pakeHNEM
He JINTA, 8 MUHHATIOPHOTO KPECTa, HE BBI3BIBAIOIIETO MACKUPOBKH [ 3; 5]: pEHTHHTU KOPPEKTHON nAeHTH(DU-
Kal[ly 3MOLUIA, CTPYKTYPa OMMOOK, 3aBUCUMOCTD YaCTOThI UACHTU(DUKALMY OT aJIbTEPHATUBHOTO BHIGOPA
OTBETA, TIOKA3ATEH TeJIeHAIPABIEHHBIX CaKKa/ (KPOMe JIATEHTHOTO neproza). IHdeKT cakkaamieckoro
MOZIaBJIeHUsT He 0OHAPYKEH. AHAIN3 TIOJIYYEHHBIX JAHHBIX TI0O3BOJINI BBIJEIUTD B YPOBHS OPraHU3aI[iK
TPAHCCAKKA[MYECKOTO BOCIPUITHUS, OObeMHEHHbIE OOIIEll TEMITOPaIbHOI CTPYKTYPOIl: HUsKHUIT (ceHcop-
HBIIT) YPOBEHD, CBSA3AHHBIN ¢ OOHAPYKEHUEM 3JIeMEHTAPHBIX ONTUYECKUX U TEOMETPUYECKUX CTUMYJIOB, U
BepXHUI (THOCTHUYECKHIT), 00ecednBaOIUi HACHTH(MUKAIIIO KOMILIEKCHBIX 9KOJIOTUYECKU U COLUAIBHO
BaJIUIHBIX OOBEKTOB.

Kmoueewte cnosa: I/IZ[eHTI/I(bI/IKaHI/IH Bpra)KeHHI?I JINIIQ, JINIEBbIE SKCIIPECCUU, ABUKEHUA I'VIa3, CAKKa /1~
YECKOe Io/laByaeHuE, IpsAMast 3puTeibHasd MACKUPOBKaA, TPaHCCAKKAa/IMYECKOE BOCITPUATHE.

Dunancuposanue. Pabora BoinosHena npu mojepskke Poceniickoro nayunoro ¢onga (PHD) mpo-
ext Ne 18-18-00350-11.

s uurarer: Kepdes U.FO., Bapabanuguxos B.A. Viientidukaiys JUIEBbIX 9KCIIPECCHi B YCIOBUSAX HHTPACAK-
KaJIM4ecKoi cMeHbl cTuMyJia // Jkcrnepumentanbhas neuxosorust. 2021, Tom 14. Ne 2. C. 68—84. DOT: https://
doi.org/10.17759 /exppsy.2021140205

Introduction

Environmental objects possessing enough significance consume somewhat around
80—85% of gaze fixation timespan for search, detection and identification. Duration
share of saccades (15—20% of total gaze time) is still unclear despite being comparable
to environmental events duration. It is common to explain that in terms of saccadic sup-
pression, and attribute that to visual information aggregation and processing discontinu-
ity (theoretically), when fixations are attributed being an active phase.

There is plenty of experimental evidence that saccadic suppression does exist,
but is not a biological invariant and still context-dependent. Visual sensitivity thresh-
olds rise during saccades and directly depend on saccade amplitude, spatial frequency
(clear, prominent contour information yields higher suppression), inverse-dependent
on luminance (lower luminance yields less suppression) and spatial location due to
anisotropic visual field (forthcoming object of interest tends to attract zone of maxi-
mum visual saliency). Although higher contrast and spatial frequency facilitate sac-
cadic suppression, semantic data acquisition during saccades is still possible [6; 9; 10;
16; 25; 29; 30]. Larger stimulus angular size, and higher background-to-stimulus lu-
minance ratio lead to increased suppression. Structured background or detailed tex-
ture raise sensitivity threshold during saccades as well [6]. Mitrani, Yakimoff, Mateeff
(1973) report that suppression appears if structured background exists at saccade on-
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set, while remaining indifferent during other stages. That is attributed to the fact that
structured background is perceived as a contrast for the purely intrasaccadic test-ob-
ject, and initiating forward masking effect. Notably, the effect is canceled if test-object
intersects temporal boundaries of saccade. The more structured the object is, the less it
can be masked by an unstructured one [14; 33]. Low spatial frequencies are suppressed
the most [7]. It can be derived from partially conflicting inferences, made by different
researchers at various periods, that it is not the spatial frequency of the object and
background that matters, but its ratio. Moreover, evidence exists about luminance af-
fecting saccadic suppression under a certain set of conditions, but clear contours (i.e.
structure) under the other [25].

Lack of metacontrast if there exists a temporal gap of stimulus was discovered by
Deubel, Schneider, Bridgeman (1996). This does not violate visual act’s irreversibility
principle, since it involves revealing an image perceived earlier through the mask object,
not restoring it. Studies have shown that distractor objects at foveal proximity facilitate
contrast perception, whilst peripheral ones inhibit it; whereas masking objects sharing
bands of spatial frequency and line orientations same as stimulus make the strongest ef-
fect [28]. Most of these studies registered saccadic suppression effect between -80 and
+50 ms from saccade onset.

Classic experimental studies of saccadic suppression conducted in 60s—70s of
the past century were using primitive geometric objects [18; 20; 23; 26; 32]. Dots,
flashes and spatial gratings were utilised. Although past two decades had several stud-
ies involving naturalistic stimulus [13], possessing validity, none of them had studied
intrasaccadic suppression of facial expressions.

Our research of perisaccadic visual perception is aimed at using naturalistically
valid stimulus or socially relevant events, the main object being facial expressions dur-
ing interpersonal interaction. Besides psychophysics of visual perception, how the object
of perception is subjectively valued is of paramount importance, too, including its value
during socializing or cooperative action. A series of experiments were held previously,
studying facial expression identification (2AFC task) during reactive saccades; an addi-
tional task of assessing perceived location of the face was present. Correct identification
rate turned out to be above chance (61%), which was reported previously [2; 3; 5; 34].
Values so high are far superior than results reported for light flashes or geometric figures
with similar conditions [20; 26; 31], but still 15—20% lower than identifying facial ex-
pressions during free look. Expressions of joy and fear are identified the best (0.81 and
0.71 respectively), while anger and sadness are at the base level (0.54 and 0.56); notably,
neutral expression is identified at below chance level (0.43).

Both correct and alternative expression types are important during forced choice
task, because the response is based on visual attractiveness. That said, those expressions
which possess the highest attractiveness are identified correctly when presented, but
hinder the choice if given as an alternative possible response. The higher the chance to
correctly identify the given expression is, the more masking effect it causes.
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Erratic stimulus locations are perceived during saccadic transitions [17; 24], with
space compression towards saccade endpoint [8; 19]. Irregardless of true stimulus posi-
tion on the way of saccade, subjects report it nearby saccade endpoints (+0.6 dva for
right-sided, and =1.8 dva for left-sided saccades; ‘dva’ stands for degrees of visual angle).
During trials, there is no environmental constancy violation reported, i.e. no part of vi-
sual stimulus was seen moving when it is not.

We distinguish three sequential stages of visual perception during transitive sac-
cadic process: 1) looking at fixation cross before starting a saccade (-80 — 0 ms), with
accuracy rate equal to static peripheral vision at the same angular distance; 2) accuracy
rate steadily grows during saccade (48 ms being median saccade duration); 3) accuracy
rate is maximized during initial stage of the following fixation (+48 — +180 ms from
saccade onset), then stabilizes. No gaps or steep decline of accuracy levels were found
during perisaccadic temporal range. Some tendency of identification rate decline was
registered at -30 to -15 ms time range, but there was insufficient statistical power to
confirm that data.

Empirical data suggests eye movement’s sequential structure (fixation-saccade-
fixation) does not disturb spatio-temporal dynamics of visual function. Perception of
facial expressions goes on even during peak velocities have already been reached, both
with foveal and peripheral vision (at least 10 dva, horizontally). Tt does not seem like
suppression is active while identifying naturalistically valid stimuli, rather a common
impairment of visual pattern perception caused by angular distance to the object of in-
terest.

The findings acquired provide evidence for the phenomena different from saccadic
suppression. Although procedurally similar, as we were using tachistoscopy (with a CRT
display), there were the following substantial modifications: 1) naturalistically valid im-
ages (possessing evolutionary value) were used instead of abstract ones; 2) the subject
is treated as an active respondent, not a ‘black box’; 3) the task is an identification one,
not search-and-detect; 4) the whole natural saccade is provoked, as a part of a normally
occuring oculomotor action (holistically). Subject-object interaction occurs during tem-
poral microintervals, and is based on both previous and following gaze fixations, which
we call transsaccadic process. Vision suppression is not what is being assumed, but the
dynamic function response in time.

In presented study we assessed how presaccadic stimulus influences the intrasac-
cadic one. A comparison with other papers is held, involving primitive geometric objects
but comparable optical and psychophysical conditions. Early papers on transsaccadic
vision coincided with our results, although none of it was obvious unless directly com-
pared by temporal structure and spatial characteristics.

Methods

The idea behind experiment is to separate and confront two naturalistically valid
visual objects in one trial during attention switching to another point of interest. That
effectively involves paracontrast, with one object (the lateral one) being a saccade target
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and the other (test), consistent in terms of content type, substitutes the first one during
a saccade. Both peri- and intrasaccadic information cover same visual field areas, allow-
ing for examination of their relation, including conditions affecting visual thresholds
during this transitive process [1].

Apparatus. Our setup consisted of an SMI HiSpeed-1250 eyetracker and a PC run-
ning custom software for stimulus display.

Procedure. Subjects were told to perform a saccade from fixation cross to a lateral
object, as soon as they notice the change. They were also told that they will be presented
with an image of a human face, and their task is to assess its localization and identify the
expression. The instruction given assumed they will be performing a reactive saccade,
and did not allow to anticipate if there will be two expressions, or what it depends on.

At the beginning of every trial a fixation cross came out. The software checked for
sufficient fixation being performed, and when its duration exceeds 3000 ms, the fixation
cross is replaced with a lateral image, displaced either -10 or +10 dva horizontally (Fig. 1).

1 screen size 35 x 26.7°
@ of fixation cross 0.95°

+ t1=0ms

lateral position -10°; +10°
t2 =3000 ms; d2 =75...350 ms

=
stimulus substitution
m stimulus size 3.47 x 5.93°
e t3=t2+d2ms; d3=139ms
3 1~ - saccade must be detected
perceived localization task
t4=t3+d3+ 100 ms
. - no time pressure
mm 2AFC task
“;‘ E (one is test, the other is lateral;
¥ ¥ presented in random order)
5 - no time pressure

Fig. 1. Temporal layout for the experiment, with screen slices. Stimulus duration is annotated equal to
2 frames, respecting potential phosphorus decay time. Crosses and stimuli are not drawn to scale

The lateral object was represented by an image of facial expression, different from
the one presented intrasaccadically. The beginning of a saccade triggered (although in-
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directly) simultaneous exposition of the test image (always with a duration of 1 display
frame spanning 6.92 ms) and vanishing of the lateral one (because the test image was su-
perimposed on top of it). The exact moment in time when this happened was registered
with a photodiode sensor attached to a screen edge. 100 ms after the test image had dis-
appeared, a rectangular frame was shown, which could be controlled with a mouse and
constrained to horizontal only movement; after a click, two possible responses appeared,
one depicting the test image, the other — the lateral one (both images were positioned
either left or right from each other, chosen randomly, see Fig. 1, frag. 5).

The temporal layout is presented in Fig. 2. The procedure is similar to temporal gap
paradigm, but image itself is the stimulus, not the gap, and there is an image substitution
going on. Both tasks, perceived localization and perceived expression, were meant to be
responded with a computer mouse. Keyboard usage was not required. Tasks were held
at no time pressure.

lateral object duration is
order of magnitude larger than
intrasacc:?dic one

/

lateral object / saccade_—" &
temporal intersection co

B fixation cross
W |ateral object
B saccade
test object
O localization task
7 intra- / postsaccadical blanking

LA AL BN R B B B S B B B B B B B S B L B S B B B S N B B S B B B S B

2850 2900 2950 3000 3050 3100 3150 3200 3250 3300 3350 3400
Time offset relative to trial (ms)

Fig. 2. Temporal layout of a trial. Lateral cross (saccadic target) vanishes before saccade offset, effectively
providing for a postsaccadic target gap. The delay between stimulus offset and response menu appearance
is 100 ms. Drawn saccade duration and latency are medians

Stimulus. Color images of a male face were presented randomly, depicting basic
emotional expressions and a neutral one, taken from VEPEL image database [4]. Peak
luminance 79.8 cd/m? Angular size 3.47 x 5.93 dva. Log relative luminance is 0.24.
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Background is 75% gray, with luminance 46.3 cd/m?% Dominant spatial frequency is
2 cpd (cycles per degree, horizontally).

Spatial frequency analysis was held by means of Gabor filters with different size
and orientation. Fig. 3 shows original images with respective Gabor patches under-
neath, at four different angles (multiples of 45 degrees). Subjects were required to per-
form horizontal saccades, therefore, spatial frequency relevant for our study is for the
vertical filter orientation (see Fig. 3, frag. 2). It can be seen that the dominant spatial
frequency for this filter is 7 cpf (cycles per face, at eye level), which comprises 2 cpd
(cycles per degree), given the angular size of the stimulus.

@ ﬁ n @ @ (ﬂ@ (g)@
H IW H IN HW
EREREZRNEZREZNE

Fig. 3. Images used for stimulus (in color) with results of Gabor filtering. a — joy; b — surprise; ¢ — anger;
d — sadness; e — disgust; f — fear; g — neutral; 1 — horizontal filter; 2 — vertical filter; 3 — diagonal +45°;
4 — diagonal -45°

9

-
N

3

Data processing. Prior to statistical analysis, trials which failed to meet the require-
ments of the task were discarded, as following: latency of reactive saccade is not in range
of 75—350 ms relative to lateral object onset; gaze position at stimulus onset was not
>1,85° and <8,15° (absolute values) at stimulus offset (considering saccades have 10 dva
amplitude); stimulus duration was longer than 2 display refreshes. Overall, 233 trials
were rendered as valid (12% total).

Non-parametric criterion was used for inferential statistics, notably proportion test
and chi-squared tests. Kolmogorov-Smirnov test was used for checking normality. t-test
was used for metric data comparison. All tests were two-sided. Calculations were done in
R statistical environment, version 4.0.2. Several external packages were used for plotting.

Sample. 21 subjects (9 female) were subject to analysis, with normal or corrected-
to-normal vision. Median age is 22 + 6 years.

Results

Eye movement statistics. During reactive saccades to the target object the follow-
ing properties were observed: saccade latency 140£57 ms; saccade duration 46+11 ms;
amplitude 8,6+1,3 dva; average velocity 183+36 dva/s; peak velocity 326+50 dva/s.
Notably, saccade latency decreased by 44-66 ms (95% confidence interval) compared to
the previous study, where a cross represented the lateral target [5]; t-test = 9.56(430)
(degrees of freedom in braces, hereinafter); p < 0.001; Cohen’s d=0.91 (large effect size);
power=0.53.
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Accuracy. No statistically significant identification rate of the intrasaccadic object
was found (accuracy is 22%), chi sq. = 72.5(1); p < 0.001. Nevertheless, the lateral tar-
get is correctly identified above chance (accuracy is 78%). Fig. 4 shows F1 metric for
identification rates. Correct identification is dependent on test-object expression; chi
sq. = 32.96(6), p = 0.01; ¢, = 0.18 (small effect size); power=0.27; and also dependent on
alternative expression (N.B. for the sake of analysis we assume lateral object is an alter-
native, and intrasaccadic one is a correct response); chi sq. = 47.74(6); p = 0.01; ¢_= 0.26
(small effect size); power=0.66. It is worth noting that participants were given instruc-
tions ‘to choose the expression that you were presented with’. Intrasaccadic substitution
was not mentioned, neither the fact there will be two images. They were let decide freely
and interpret the stimulus as they wish.

@ Intrasaccadic
W |ateral

Joy
Surpr.
Anger

Sad

Disg.
Fear

Neutral

0.53
06 07 08 09 10

T T T T T T T

00 01 02 03 04 05
F1 metric

Fig. 4. Histograms for F1 metric of face expression identification. Lightgray thick bars depict F1 metric for
correctly identifying the test object; darkgray thin bars depict F1 metric for correctly identifying it (any
type of expression) in cases when that respective expression was an alternative one

When comparing results to paper published by Deubel, Schneider, Bridgeman (1996),
considering their median saccade latency was 140 ms, our study matches by lateral object ac-
curacy rates (the saccade target). Authors report that intrasaccadic object identification rate
is minimized when temporal gap between it and the lateral one is near zero. This condition
is satisfied by our design, except for the fact that lateral object had a much longer exposition
duration (see Fig. 2). When latency equals 140 ms, accuracy rate is 82%. Notice that the only
expression that fails to comply this notion is joy (if we invert the scale and assume lateral was
the correct response), according to our results.

Relative responses. Data in Fig. 4 suggests that the least correctly identified expres-
sions (thick bars) are not subject to process of integration with others, with intrasaccadic
object being heavily masked. Even expression of joy remains at chance level. The better
expression is identified, the more it potentially masks others. Notice neutral expression,
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when presented as alternative, boosts identification rates of the test object, while other
expressions have mixed effect. Hereby, surprise and anger are preferred when presented as
lateral (therefore, possess high attractiveness). However, both are rarely chosen when they
represent the test object. It seems multiple factors are required for correct identification,
which include, but are not limited by, type of expression and stimulus duration (and differ-
ent minimum durations are inherent for various expression types). Moreover, base levels
are not necessary equal to theoretical 0.5, which may indicate some transcendent factor (or
conditions) impairing identification below statistical level of chance.

Identification mistakes. Fig. 5 represents structure of mistakenly chosen ex-
pressions as a chord diagram, under given conditions of intrasaccadic stimulus sub-
stitution. It suggests that joy possesses distinctive visual traits, preventing confu-
sion caused by its visual attractiveness in those trials when it was a lateral object.
On the contrary, the neutral expression has the least distinctive visuals, and is
easily told apart if compared to the correct image; this is why it is rarely mistakenly
chosen (no arrows point at it). Anger, surprise and sadness are the most frequent
erratic responses.

W Fear

DISgL:ft ®

Sadness

2
024‘\5\

Surprise

Fig. 5. Chord diagram for erratic identification of facial expressions. Arrows emerge from the test object
expression, and point towards wrong response; solid humps represent percentage of correct responses for
given expression. Radial scale shows absolute values. Least frequent mistakes are not shown for clarity

Perceived locations. Because both lateral and intrasaccadic objects were presented
in same location (Fig. 1, frag. 2,3), space compression effect was neither expected nor
actually observed. Although a minor tendency towards extension of perceived distance
is present, there was not enough statistical power to prove that. In general, intrasaccadic
stimulus substitution did not cause inadequate perception of location. Let us emphasize
once again, that both object of perception and its location was interpreted and chosen
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(from either the lateral one, lasting more than 100 ms, or the intrasaccadic one, lasting
less than 15 ms) by participants arbitrarily.

Discussion

Summarizing the findings, we note the following. When stimulus definition is am-
biguous, allowing for voluntary identification of images presented in rapid sequence, the
first one is preferred 3.5 times more often. Respecting the fact that lateral object had
almost 10 times larger duration, it is easily attributed to forward masking effect. The
novelty is brought in by procedure, involving peripheral exposition (£10 dva) of the
lateral image, and intrasaccadic exposition of the test image. Considering the issue under
discussion, that means presaccadic object of perception influences data perceived during
saccades, tremendously decreasing visual sensitivity.

Required condition for the masking effect to occur is the homogeneity of lateral and
intrasaccadic stimuli. As was reported previously [5], the lateral cross (less than 1°) does
not impair identification of facial expressions presented during saccades. Remarkably,
facial expression also yields shorter saccade latencies, which indicates more perceptual
environment complexity effect.

Although identification rates are below chance, they remain consistent. Trends
discovered in previous studies remain (where a lateral cross was a saccade target), al-
though to a lesser extent: expression identification rate, structure of wrong responses
(false positives), statistical dependency on type of alternative expression, and saccade
psychophysical properties (except for the latency). This indicates key determinants of
transsaccadic process are retained, and its ultimate outcome is indeed subject to forward
masking effect.

After conducted analysis, we need to discuss saccadic suppression and what
causes it. Based on the data acquired, on the level of significant events perception, vi-
sual sensitivity decline during saccades does not require us to assume a separate physi-
ological mechanism for that, responsible for temporarily fragmenting the visual process.
Combining certain conditions is enough, and each of them leads to impaired facial ex-
pression identification. There are few of them: (1) ultrashort duration of test object ex-
position, (2) its peripheral location, (3) masking effect caused by the lateral face image,
(4) similarity of facial expressions both at trial-time and response-time intervals. Besides
those, there are some additional conditions to take into account: (5) true location of the
masking object and the test image match, (6) the rectangular frame displayed for per-
ceived location task may potentially cause metacontrast. No standard for correct iden-
tification of facial expression exists. This is rather an operational issue emerging during
each environmental condition separately, with current behavior requirements taken into
consideration. Based on that, levels and concentration vector are tuned. That said, it is
possible to raise transsaccadic sensitivity by excluding the (meaningful) masking object
to a certain level, but limited by interaction of other factors [34].

Same findings stand true for most of psychophysical studies of transsaccadic per-
ception, except for the fact that saccadic suppression is considered a paramount factor.
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Visual perception of subthreshold duration stimuli depends on angular size, relative lu-
minance, local contrast, spatial frequency ratio of background to the object, and how
they are related. Significance of backward masking (metacontrast) for saccadic suppres-
sion was discovered by MacKay (1972). According to forward and backward masking
curves, acquired by Crawford (1947, p. 286), the maximum masking effect (1.9—3 log
units) is observed if mask is in temporal proximity to stimulus of 0 to +80 ms. Absolute
absence of masking is observed if temporal proximity equals -10 — -20 ms (i.e. backward
masking). This data was acquired for 10 ms stimulus and 524 ms mask (as it is known,
metacontrast effect intensifies when the mask is brighter and temporally longer), with
0.5 dva stimulus size. Those parameters have been sufficiently satisfied by our study: the
test object is presented 10-15 ms before saccade offset, after which perceptual transition
is usually over, and multiple natural maskers emerge. But appearance of a new intrasac-
cadic object supports visible environment constancy, and helps track attention on the
object. Lack of any structured background (as in experimental studies) during saccade
offset facilitates the data acquired during saccade to be reacquired and analysed nor-
mally, like during fixation.

If compared to other papers, it becomes apparent that no other study used a stimu-
lus with such a low relative luminance as we did [3], except those which have reported
strong suppression [21; 31]. Nevertheless, our study is not the only one to report identifi-
cation rate above chance during saccades. Given a sufficient angular size of stimuli (while
keeping spatial frequency inside a specific range of 1.8-3 cpd), object detection becomes
possible. It is important that exposition duration stays small, and does not intersect sac-
cadic temporal boundaries. Some researchers conclude that minimum saccadic suppres-
sion can be achieved by presenting low-frequency spatial gratings (<1 cpd), whereas it
is usually maximized with highly structured background [26; 32; 35]. We need to accen-
tuate that geometric primitive shapes used earlier (gratings, flashes) have much higher
spatial frequency (5 — 8 cpd; [12; 31]), than our facial expression images with given an-
gular size (2 cpd). Notably, contrast sensitivity [15] and chromatic differentiation [27]
are maxed out on that particular spatial frequency of 1.7-2.0 cpd. Burr, Morrone, Ross
(1994) conclude that saccadic suppression is most probable at spatial frequency band of
0.2-0.8 cpd, whilst the band of 2.0-10.0 cpd is virtually never suppressed.

Previous findings have shown most trials have sensitivity begin decreasing at ap-
proximately -40 — -20 ms range before saccade onset, with an absolute minimum at sac-
cade onset itself [3], i.e., matching the latency interval. Further on, sensitivity is not
suppressed, but grows smoothly while saccade is running, restoring its initial sensitivity
level. That possibly means saccadic suppression is not caused by the saccadic process
itself, but the preparation stage, involving attention transition process and visual field
transformation. We are talking about reformatting perceived environment, which is of-
ten accompanied by space compression effect with a gradient rising towards the new
object of attention, redistribution of visual acuity and object differentiation, program-
ming of upcoming saccadic movement, and, finally, translation of observer’s imaginary
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location. The study presented currently have found no signs of saccadic suppression so
far, which could potentially occurred if no forward masking was observed, compared to
previously conducted experimental runs.

Also, some drastically important differences were caused by the specifics of the
procedure. Two levels of transsaccadic perception manifested: sensoric and gnostical. The
former is related to stimulus detection by its optical or geometric primitives, the latter
one — with the identification itself, and classifying the stimulus as belonging to a certain
category. Both processes are tightly coupled together in everyday life, constantly blend-
ing with each other. Sensoric tasks are dominantly based on inherent mechanisms of
visual perception, and characterize energy related issues or spatiotemporal parameters of
the stimuli. Gnostical tasks are more difficult, demand previous experience and require
that subject already has some attitude towards the object of perception. Laws of sensoric
perception also exist on gnostical level, but are somewhat modified. Presented stud-
ies revealed higher accuracy rates and lower response variability for facial expressions.
Suppression effect reported earlier for detection of primitive objects is not retained for
naturalistically valid stimulus. Unlike geometric shapes and light flashes, facial expres-
sion identification rate is above chance for each time interval in perisaccadic range, and
is almost on par with perception on a day to day basis.

Therefore, presaccadic stimulus provoking saccade is in fact responsible for intra-
saccadic sensitivity decrease, provided both stimuli are from the same category. The
forward masking effect shown eliminates potential saccadic suppression, imminent for
primitive shape objects. Transsaccadic perception has layered structure and obeys a
common temporal schema. Dependency of visual function on internal and external con-
ditions provides a reason to look for such permutations which yield the best intrasac-
cadic sensitivity possible. This makes it promising to find application for visual data
obtained during rapid eye movements in man.

Conclusion

In summary, the data obtained supports the ability to correctly perceive complex,
naturalistically valid objects during saccades, and describes the conditions necessary
for this process to succeed. We have conducted an experimental run of facial expres-
sion identification and registered presaccadic data interfering with intrasaccadic one
(forward masking effect). Basic trends reported by us previously are reproduced, but
in reduced form, such as: identification rates for facial expressions, structure of wrong
responses, dependency on the alternative expression type, saccade properties, etc. Both
lateral and test objects should be homogeneous in terms of stimulus category and, most
likely, psychophysical properties (luminance, spatial frequency, angular size and others).
Reactive saccade latency tends to be smaller when saccade target is also a face. There was
no saccadic suppression observed, although it is traditionally considered a fundamen-
tal phenomenon for visual detection studies (of most basic psychophysical properties).
Comparative analysis of data obtained under different conditions creates notion of two
levels of transsaccadic perception — sensoric and gnostical, sharing common temporal
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structure. Visual perception at pre-, intra- and postsaccadic intervals is relying on visual
environment retagging once a new object of interest is detected. Saccades separate visual
information stream into their own microfragments, but also combine them for continu-
ous perception. Visual perception is both discrete and perpetual at the same time.
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