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JocrimkeHo tanauad T MiCbKOi eKOCHCTEMHU Ha NpHKiIaai Micta Binnui. [IpoananizoBaHo pi-
BEHb BiJICOCKOJIOTIYHOI CIIPUIHATIAMBOCTI Ta I'€OMOTEHIANBHOI CTIMKOCTI TepuTopii M. BinHmI,
BUSIBIICHO OCHOBHI PU3HKH [UTSI BUIMMOTO MPHPOIHOIO Ta MITYYHOTO CepeloBuIia MicTa. Bigeoeko-
JIOTIYHUE aHaui3 ypOocepenoBuIlla CIPSIMOBAHUI Ha IIIAX BH3HAYCHHS ONTHMI3allii Bi3yalbHOT
CIIPUAHSITIMBOCTI MIPUPOJHOTO Ta IITYYHOTO CEPEIOBHUINA B MiCTi. Kouosi ciosa: Biieo eKomoris,
cakajiy, BidyaJbHe 3a0pyaHeHHs, ppaKTaibHe CepPeIOBHIIE, TOMOTCHHI MOJISL.

JKoJornyecKasi 6e30MaCHOCTH BH3YaJILHOTO BOCIIPUSITHSI MPUPOIHON M HCKYCCTBEHHOI
cpeanl. bormapuayx O.B., Ilerpyx B.I', I[Benpko O.O. MccnemoBansl maHAmMadTE TOPOACKOM
9KOCHCTEMBI Ha mpumepe ropona Bunuun. I[Ipoananu3upoBaH ypoBEHb BHIE03KOJIOTHUECKOM
BOCIIPUUMYUBOCTU U FeOHOTeFHuHaHbHOﬁ yCTOFILlPIBOCTPI TEPPUTOPHUH T. BI/IHHI/ILIa, ONpEACIICHBI
OCHOBHBIC PHCKH JUISl BUANMOW NPUPOAHOI M HCKYCCTEBECHOI cpebl roposa. Bupeoskonoruye-
CKMil aHanmM3 ypOocpebl HANPABICH Ha ONpPEASICHHE ONTUMHU3ALMH BH3YaJIbHOTO BOCIPHATHS
€CTECTBEHHOI M MCKYCCTBEHHOH cpenbl B ropose. Kuiouesble cosa: BUICOIKOIOTHS, CAKKabl,
BU3yaJIbHOE 3arps3HeHHe, (pakTaibHas cpe/ia, TOMOTCHHE OIS,

Ecological safety of visual perception of natural and artificional environment. Bond-
archuk O., Petruk V., Tsvenko O. The landscapes of the urban ecosystem are studied on the exam-
ple of the city of Vinnitsa. The level of videoecological susceptibility and geopotential stability of
the territory of Vinnitsa is analyzed, the main risks for the visible natural and artificial environ-
ment of the city are determined. The video-ecological analysis of the urban environment is aimed
at determining the optimization of visual perception of the natural and artificial environment in
the city. Keywords: videoecology, saccade automaticity, visual pollution, visual environment,
homogeneous fields, landscape design.

Environmental security issues are of  tion: the artificial environment has

paramount importance today, but along
with the main environmental problems
(air quality, water pollution, increased
noise and radiation), environmental
importance is not less important - a
permanent visible environment and its
status stands on the sidelines.

The processes of urbanization, ra-
tionalization and industrialization
have alienated us from visual perfec-

ceased to bring aesthetic pleasure and
has generated a large number of social
problems. The architecture of the last
50 years negatively affects the psy-
cho-emotional state of a person. Real-
ly now in many cities the visual envi-
ronment is dramatically changed: dark
gray, straight lines and corners pre-
vail, urban buildings are mostly static
and have a large number of planes,
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which negatively affects the visual
processes.

Urgency of the research. The study
of the ecological safety of visual per-
ception of the natural environment and
management of environmental risks of
the technosphere is an urgent issue of
the present, which is caused by the de-
struction of greenery, high level of con-
tamination of the territory, the spread of
uniform aggressive environments for
visual perception of people, low level of
architectural planning of cities and in-
adequate color saturation.

Research results. The human visual
organ is a biological system designed to
perceive light and receive environmen-
tal information through it. Actually, in
many cities the visual environment has
changed dramatically: dark gray color,
straight lines and angles, urban build-
ings are predominantly static with many
monotonous planes prevail, which nega-
tively affects the visual processes of a
person.

So, let us turn to the Saccade theory,
which we use to explain the concept of
the necessary qualitative susceptibility
of the environment and its influence on
the general psychoemotional state of a
person [2].

Saccade (French for "strong push,
jerk™) is called the rapid movement of
the eye, which is carried out spontane-
ously, that is, in automatic mode. Eyes
continuously scan the visible surround-
ings, carrying around 120 Saccades per
minute. The nature of Saccades passage
is due to the activity of the central nerv-
ous system. Each person has its own
mode of passing saccades, which is
determined by three parameters: the
interval between accades, their ampli-
tude and orientation (Figure 1). Sac-
cades follow an average interval of

0.2 ... 0.6 seconds with an amplitude of
saccades changing in a large range, on
average from 2 angular minutes to
15 angular degrees. The targeted saccades
are practically in all directions, but, as a
rule, their number is more in the horizon-
tal plane. Depending on the external and
internal conditions, the saccades have the
property of change. If a person captures a
view on any immovable object, it is also
accompanied by several continuous, im-
perceptible movements of the eyes. They
can be detected only with the help of
special equipment. Without such mi-
cromovements, the visual organ does not
perceive the image formed on the retina
by the optical system of the eye. Also, the
saccades create the necessary conditions
for the visual system to estimate the mag-
nitude, distance and the location of visible
objects, that is, it is a component of the
process of dynamic perception [1, 2, 3, 4].

s
s

Fig. 1. A fragment of the recording of the
coordinated movement of the eyes of the
"saccades" type with the right eye fixed point:
1 - right eye, 2 - left eye [2]

So, after each saccade, the eye fixes
any visual element, and the brain re-
ceives information about the seen from
the photoreceptors, the brain calms
down: there was a saccade, there was an
element of the environment, the element
was fixed. When the eye has practically
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nothing to focus on, because the sur-
rounding visual environment is only
lines, corners, large transparent planes,
then as a result of the eyes movements
only the same time signals come to the
brain and the brain is in a state of com-
plete confusion. Such a visual environ-
ment is unacceptable for a person and
his health, increasing the negative effect
on the fundamental mechanisms of
vision - a saccade automaticity, a binoc-
ular apparatus, convergence, and visual
centers. Then the inverse relationship
between the sensory and locomotor
apparatus is disrupted [1, 4].

40

35 4

—o--5

Sl e A

R b e

02040608 1 12141618 2 22242628 3
tc

Fig. 2. Diagram of distribution of intervals be-
tween saccades under different conditions of
contemplation: 1 and 2 - during fast sleep of
children and adults, respectively (studied 470

and 2343 intervals between saccades, 7 and 3

target persons); 3 and 4 - fixation of the fixed and
imaginary points, respectively (sudied 2362 and
1215 intervals, 11 and 8 target persons); 5 - free
contemplation of the picture (studied 2000 inter-
vals, 5 target persons); on the axis of abcis -
intervals between saccades, t, ¢; on the ordinate
axis - the number of measurements, N% [2]

The idea of a saccade automaticity is
a new direction in physiology, promis-
ing in the study of psychiatric and neu-
rophysiological aspects of visual per-
ception, diagnosis of a number of dis-

eases, etc. The distribution of intervals
between saccades under different condi-
tions of contemplation is presented in
Figure 2 [2].

Distribution of the saccades ampli-
tude for free human behavior in the
environment is depicted in Figure 3 [2].

From the above figures we conclude
that the interval between saccades is
relatively constant under different con-
ditions of contemplation, and the ampli-
tude of saccades depends on the nature
of the activity and during the free
movement of a person in the environ-
ment varies in a wide range - up to 30 °.
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Fig. 3. Curve of amplitude distribution of
saccades for free human behavior in the envi-
ronment (along the axis of abcis - amplitude of
saccades, angular degrees <¢, degrees, ordi-

nate - number of measurements,%) [2]

The growth of the "artificial world"
is manifested more remotely from natu-
ral standards and ideals, and as a result -
more influence and transformation of
the visible human habitat [5].

Under the visible environment it
should be understood the environment,
which a person perceives by the organs
of vision in all its diversity. In general,
the environment can be conventionally
divided into natural and artificial. The
natural visual environment fully corre-
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sponds to the physiological norms of
vision, since nature "adapted" the eye
"to itself". An artificial environment is
perceived quite differently. It increas-
ingly differs from natural and in many
cases contradicts the laws of visual
perception of it by a person. Such an
environment has created the problem of
videoecology - a new scientific direc-
tion studying the aspects of visual per-
ception of the environment, based on
the theory of automatic saccades, which
allows to explain and evaluate the nega-
tive impact on psycho-emotional health
of a person [2, 6].

Since the visible environment is an
environmental factor, one should pay
attention to the fact that the person as a
biological species was formed in certain
natural conditions, where the corre-
sponding color scale prevailed. Howev-
er, the processes of urbanization, ration-
alization and industrialization have
removed us from the visual ideal [6].
The structure of the color elements
themselves has also changed, in which
straight lines, straight angles, a huge
number of large planes with a uniform
color predominate.

The emergence of a large number of
new same type of new developments
and other less attractive constructions
with simplified architectural planning
is depressing for the residents of the
city. In recent years, the appearance of
modern cities is overwhelmed with
European design. It is created not only
by modern buildings of modern type,
but also by annoying advertising, a
continuous stream of fast-moving
mostly gray or black foreign cars; in
the architecture appeared buildings that
meet the corporate aesthetics, but are
completely devoid of a sense of na-
tional color [5, 8, 9].

Monotony, uniformity of geometri-
cally correct and equally glazed build-
ings is the main reason for annoyance of
citizens. Decorating buildings is not
someone's whim or caprice. These are
the necessary functional elements that
should form the basis of the visual envi-
ronment, without which full-fledged eye
work is impossible [6].

If you compare two houses of differ-
ent cultural epochs, it's easy to see how
much they differ. This difference is: in
the saturation with decorative elements
- a small number of them in new con-
structions and much more and more
perfect in the buildings of past centu-
ries; in the structure of the elements - a
lot of straight lines and sharp corners in
the constructions of the new building
and many corners and curves in old
buildings; in the size of the planes - one
large plane in modern and many small -
in old buildings; in the silhouette of
houses - a simplified silhouette of new
buildings and diverce - in the old build-
ings [10].

The monotony of the architectural
space generates such a phenomenon as
the “sadness of new cities”, which is
characterized by an increased morbidity
of inhabitants in the new urban areas,
where the living conditions are objec-
tively much better than those in which
the settlers lived before. Obviously, this
phenomenon is caused by mistakes in
urban planning, the absence of past
close contacts between residents, sepa-
ration from the wusual socio-
psychological environment. The envi-
ronment has acquired homogeneous
features [2].

Multipanel construction has become
a major and determining factor in creat-
ing the image of our cities. The wide-
spread use of this method of construct-

61



ExoJioriuni Hayku N2 12-13

| HAYKOBO-TIPAKTUYHMM XKYPHAA

ing buildings greatly changes the image
of our cities and the problem of visual
perceptibility of the environment be-
comes more and more acute. In the
urban environment, there are many
homogeneous visible fields, which, in
particular, create monotonous facades
of houses, where prevailing bare con-
crete walls prevail. When looking at
such a wall there is no eye to “catch”
after the next saccade. If a person is
close to such a wall at a distance of 40
meters, then it limits the view from all
sides (along the horizontal line - 20° -
30°, and on the vertical line - 40° - 45°),
while the vast majority of saccades
(86% ) has an amplitude of up to 15°,
and for 1 second the eye perceives 2 to
3 saccades. This means that when look-
ing at a person on such a surface within
just 3 seconds before it there isa 6 to 9
saccades, like a monotonous wall,
where there are no elements for fixing
the look. This situation can be com-
pared to a feeling when a person makes
another step and feels a solid foundation
under the feet. Only in this case, on the
contrary, the eyes for about 3 seconds
about 10 times "fall into the abyss". It is
easy to imagine how unpleasant this
situation is that inevitably leads to a
feeling of discomfort [2, 3, 6].
Consequently, the facades of build-
ings create homogeneous fields in urban
conditions when used in the construc-
tion of solid panels of a large size. No
less disturbing is the use of large win-
dow frames. The facade of the house
made of glass and the asphalt covering
is a man-made non-oriented space. In
such an environment, the amplitude of
the saccades increases 3 to 5 times, that
is, the automaticity of the saccades
moves to a search mode. The search
mode in the meantime also leads to an

undesirable result, as a building from a
distance of 30 meters covers the sight at
80° [3, 4].

The visible environment in which a
lot of monotonous elements are concen-
trated is called an aggressive environ-
ment. An example of aggressive visible
fields are giant "book-houses", where
through a rich number of identical ele-
ments the human eyes are trapped in a
geometric structure. Long look at such a
structure, you can not admire it because
of the fact that the eye has nothing to
stop. The aggressiveness of the visible
environment  dramatically increases
with additional noise exposure. It has
been established that rhythmization of
signals entering the inputs of two basic
sensory systems of a person (sight and
hearing) leads to an increase in aggres-
siveness. According to VA Filin [6], in
this case signals from ™aggressive
fields", consisting of identical elements
and from mechanisms with a monoto-
nous movement (escalators, elevators,
wheels, conveyors) get to the visual
input, and on the auditory input from
rhythmic music, and rhythmic sensory
signals can provoke epileptic seizures.

The environment with a wide variety
of elements in the surrounding space is
called a comfortable ecological visual
environment. The presence of curved
lines of different thicknesses and con-
trasts, the outlining of the silhouette, the
diversity of the color range, thickening
and rarefaction of visible elements and
their different remoteness, fractality of
structures are characteristic features of a
comfortable visible environment in
which the vision mechanisms operate in
the optimal mode.

Let us consider the example of sac-
cades automaticity. When a person is in
the forest, then for any amplitude of
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saccades, their orientation and intervals,
there will always be enough elements
for fixation. If the view stops at a cer-
tain element, then the amplitude of the
saccades is reduced to a minimum. A
person at this time rests, look narrowly
at something or something does not pay
attention, whereas the saccades automa-
ticity works in its own mode with a
better orientation and the inherent inter-
val [2, 11].

In a comfortable environment from
the point of view of videoecology, the
retina photoreceptors work in the same
optimal mode. At the same time, for
example, the visible forest environment
is the most comfortable for the binocu-
lar apparatus, since there are a sufficient
number of pronounced contours and
images from the right and left eyes,
easily merge into a single image in the
cerebral cortex, creating harmony and
comfort for the person.

Conclusions

To create a comfortable visual envi-
ronment it is necessary:

- to prevent the appearance of ag-
gressive and homogeneous visual fields
in urban environments, and, where they
are, to get rid of them through land-
scape design, landscaping, colouristics;
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