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TARGET VISIBILITY INDEX

Quantitative description of the quality of images from the military sight-seeing systems, particularly those of
armored vehicles, implies specific approaches different from those used in traditional image processing for civilian
needs. Our analysis of the literature shows that there are several disadvantages in the definitions of the quantitative
image quality indices, which makes them inapplicable for the characterization of targets in images from military
sight-seeing systems. First, quantitative indices describing the quality of images introduced for civilian applications
and techniques for their measurements are not target-oriented. In most cases, image quality indices available in the
literature characterize the image as a whole but turn out to be irrelevant to the visibility and conspicuity of a target.
High image quality indices do not guarantee high visibility and conspicuity of a target. Contrarily, frequently high
contrast and thereby visibility of a target is accompanied by abnormal (enormously high or low) lighting of the
background, target, or both, which enhances the visibility and conspicuity of the target but results in low-quality
indices of the image as a whole. Second, expressions for the contrast, visibility, and conspicuity of a target available
in the literature are not symmetric with respect to zero and some of them are singular functions. We claim that an
image quality index describing the target visibility should satisfy, at least, the following requirements. First, the
notion of the threshold local contrast, still (or no longer) resolved by human eyes, must be involved in the definition
of visibility. Second, the visibility index should not be a singular function. Third, visibility is a notion strongly
related to the neuronal response of the human brain and, thus, should be in the form of an activation function.
Forth, the target visibility index should be of the probability character. Fifth, the visibility index should be target-
oriented. In this paper, we propose an expression defining the target visibility index which satisfies all five
requirements listed above and develop a technique for its measurement based on the measurements of brightness
profile along a line and calculation of the local contrast of the target. The measurements of the target visibility
index are illustrated for the partial (visible and infrared) images and for images fused by algorithms of different
target-oriented image fusion methods.

Kmouosi croea: local contrast, visibility, conspicuity, saliency of a target, target visibility index, target-
oriented image fusion.

Introduction The TDA includes search, detection, recognition,
and identification of a target. The terms visibility,
conspicuity, and saliency of a target are keywords in the
characterization of the TDA processes. In the literature,
one finds several different definitions of these terms from
purely qualitative characteristics to quantitative indices
supplemented by specially designed methods for their
measurement. For example, in [1] the term visibility is

Nowadays, advanced armored vehicles are
equipped with target sight-seeing systems capable of
registration of the target-background situation (TBS) in
digital electronic image format. With the TBS recorded
in computer memory and monitored on a notebook
display, the object detection procedure became a subject

of Computer Vision, a branch of Computer Science defined as. "th i q £ bei bl
rapidly developing in response to strong demands in efined as: "the quality, state or degree of being capable

numerous branches of human activity from simple of being seen", Wh.ile the term conspicuity is defined as:
needs such as video surveillance for security guarding  how well the detail stands out from the background™. In
purposes and road monitoring to highly intellectual ~Many cases, the terms visibility and conspicuity are used
applications in industry, medicine, military, space, and  interchangeably. Our analysis of the literature shows that
other sciences. In application to military needs, object ~the definitions of these key terms highly depend on the

detection is embraced by a more general term target ~@im of their application. In this paper we attempt to make
data acquisition (TDA). an order in the application of the notion of visibility to the
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needs of TDA in a military sense, where a target is the
main object of interest, standing in the environment of
other, most frequently, irrelevant non-target objects.
The notions of conspicuity and saliency of a target will be
the subject of our forthcoming paper. The terms visibility,
conspicuity, and saliency of a target can be considered
synonyms and their interchangeability can be acceptable to
some extent at qualitative description. However, once they
are characterized by quantitative indices, they become no
longer interchangeable. For this reason, in Section 2, we
focus on quantitative definitions of visibility.

Quantitative definitions of visibility

1.1. Contrast and visibility definitions available
in the literature. In military literature, it is widely
accepted that quantitatively the visibility of a target is
defined as the ratio of the Weber contrast of a target to
the threshold Weber contrast still resolved by human
eyes [2,3]. However, it should be noted that in the
literature, there are several definitions of contrast [4] and
an even greater number of techniques for target contrast
measurements. Weber and Michelson’s definitions are the
two classical definitions. The Weber contrast

G =1t )
Ib
is used for a target (t) of the brightness I, seen in an

image against a uniform background (b) of the
brightness I, . For zero target brightness, one has

b "

¢,|, ,=-1, whereas the upper limit of c, values

corresponds to a target seen against the background of
vanishing brightness such that ¢, |IWo — +o0 and

consequently the

C, € [—1, +oo] .
correspond to the infinite visibility when ¢ given by

Eg. (1) would be used for the determination of the
visibility. In our opinion, in application to military needs a
target of infinite visibility sounds at least confusing and
thus is rather a disadvantage of such a definition.

Note that according to Eqg. (1), positive values
c, >0 correspond to a situation when the target

brightness is higher than that of the background. We
argue that a bright object against a dark background is not
typical for real photographs taken in visible light, which
are positive images in the sense of positive/negative
photography while being typical for negative
photography. Indeed, as a rule, a typical target object is
solid, strongly absorbing visual light and consequently
looking dark at least against the air background. A bright
target against a dark background, which corresponds to
the positive Weber contrast, is the wvery feature
of a negative photograph. Such a controversy in the
contrast sign convention is another disadvantage of the
contrast definition in the form of Eq. (1).

range of wvalues for ¢, is

w

Infinite  contrast values  would

In addition, the range of values c, e[—1,+oo] is

essentially asymmetric with respect to zero, which is
also rather inconvenient if one deals with the visual
(Vis) and the infrared (IR) images where the same target
as a rule appears to be of contrasts with the opposite
signs in the Vis and IR images. The drastic difference in

the scales [—1;0[ for the negative contrast values and

]0,+o0[ for the positive ones is at least unjustified

theoretically and inconvenient regarding practical needs.
The three disadvantages alluded to above demand the
notion of contrast to be adapted for military target
image description.

The definition of the Michelson contrast

— Imax B Imin (2)
! Imax + Imin ’
is used for the characterization of a stripe pattern with
the periodical brightness varying along a line from its

maximal value 1__ to the minimal value I , . The range
of values of the Michelson contrast is c, [0;+1].

Although
characterization of a particular image pattern, therefore,
implies only positive values, the form given by Eq. (2)
is useful for the description of the contrast of a target if
the variables 1 and I, are replaced by the brightness

the definition of c¢, serves for the

M

X n

values of the background I,
The resulting notion

and of the target |

I

-1

I, +1,

3)

is called the normalized local contrast of a target [4].
The target normalized local contrast differs from
the local contrast of the form [5] by the factor of 2

k:2K:2I"_I‘:|“:|‘ _ 4)
L+l

Respectively the ranges of values for these two

forms of the local contrast are ke[-2+2] and

K e[-L1]. From Egs. (3) and (4), it is seen that both

forms of the local target contrast are free of the
disadvantages listed above for the Weber contrast.
Indeed, the ranges of values of both local contrast forms,
firstly, include values of both (positive and negative)
signs and thus are appropriate for the description of the
target visibility in Vis and IR images. Secondly, their
ranges of values are symmetric with respect to zero.
Thirdly, their ranges of values are bound by finite
numbers (not infinity as it is for the Weber contrast).

The target visibility, introduced as the ratio [2, 6]

Vw = CW/Cth ) ®)
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based on the Weber contrast is an empirical parameter,
showing how many times the target contrast exceeds the

vision threshold C, . Such a definition is rather
inconvenient. First, according to Eqg. (1) when the
maximal possible value of C, diverges to infinity the

same does the visibility V,,. In our opinion, infinite

visibility sounds, at least, confusing. Another
inconvenience of the definition of visibility in the form

of Eqg. (5) is that the unit value of the visibility V,, =1

corresponds to the condition C, = C,,, which is at the

limit of the target visibility. Conventionally, in the
literature, the value of an image quality index equal to 1
is associated with the maximal image quality rather than
with a lower limit, which in fact implies zero visibility
below this limit. The aim of this paper is to introduce a
target visibility index appropriate for the characterization of
military targets in the partial (visible and infrared) and
fused images from target sight-seeing systems of
armored vehicles and to develop a technique for its
measurement.

1.2. Target visibility index. To use visibility as a
guantitative quality index for an image its range of
values should fall in the interval [0;1]. Intuitively one

understands that the notion of visibility is of a
probabilistic character. The range of values for a

probability as such is also [0;1]. In this respect, it is

worth noting that the absolute value |K| of the local
contrast given by Eq. (3) is nothing else but the
probability that a target of the brightness |, is detectable
(including computer-based detection) in an image
against a background of the brightness I, . Note that per

se the normalized brightness with its range of values
Ie[O;l] is also a probability. Namely, 1, can be
considered as the probability to detect a target in the
absence of a background and vice versa | is the
probability to detect a background in the absence of a
target. The absolute value of their difference |1, — I, is

nothing else but the conditional probability to detect a
target against a background or vice versa to detect a
background in the presence of a target. The denominator
I =(1,+1,)/2 in Eq. (4) (mutatis mutandis 1, +1, in
Eg. (3)) can be considered as the total probability to
detect either a target or background. Then |K|, which is
the ratio of the conditional probability to the total

probability is in the form of Bayesian probability [7] of
detecting a target against a background.

However, even the absolute value |K| of the

normalized contrast given by Eq. (3), is by its sense the
probability, it is not equivalent to the visibility of a
target. An image quality index that would describe the
target visibility should satisfy, at least, the following

requirements. First, the notion of the threshold local
contrast |K,|, still (or no longer) resolved by human

eyes, must be involved in the definition of visibility.
Second, the visibility index should not be a singular
function. Third, visibility is a notion strongly related to
the neuronal response of the human brain and, thus,
should be in the form of an activation function [8].
Forth, the target visibility index (TVI) should be of the
probability character. Fifth, the visibility index should
be target-oriented characterizing the target visibility
against the near-field background.

The probability to catch the target against a
cluttered background with a single glimpse is covered
by the notions of the conspicuity and saliency of a
target. In the literature, one finds several different
definitions of these terms from purely qualitative
characteristics to quantitative indices supplemented by
specially designed methods for their measurement. For
example, in [1] the term visibility is defined as: "the
quality, state or degree of being capable of being seen”,
while the term conspicuity is defined as: "how well the
detail stands out from the background". In many cases,
the terms visibility and conspicuity are used
interchangeably. Our analysis of the literature shows
that the definitions of these key terms highly depend on
the aim of their application. In this paper we attempt to
make an order in their application to the needs of TDA
in a military sense, where a target is the main object of
interest, standing in the environment of other, most
frequently, irrelevant non-target objects. The terms
visibility, conspicuity, and saliency of a target can be
considered synonyms and their interchangeability can
be acceptable to some extent in the image assessment.
However, once they are characterized by quantitative
indices, they become no longer interchangeable. For this
reason, in this and forthcoming papers we focus on
quantitative definitions of these terms.

A target per se is neither visible/invisible nor
conspicuous/inconspicuous. Both notions of visibility
and conspicuity imply that a target is observed against a
background. Below, in this section, we define the target
visibility index via the target local (near-field) contrast
against a uniform background. If a target stands against
a sufficiently cluttered background, then one uses the
notion of target conspicuity. One says that a target is
conspicuous if it is detectable against a cluttered
background of the whole image. Generally one says
that the conspicuity of an object lowers due to the lateral
masking by similar objects or more generally by a
non-uniform cluttered background around the object.
Lateral masking by the cluttered background is thus one
of the factors affecting the target conspicuity [9-15]
In turn, the visibility of the target is only one of the
factors governing its conspicuity. The higher the
visibility of the target the more conspicuous it is.
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We will develop the consideration of the conspicuity
and saliency of the target in the forthcoming paper.

If a target in an image stands against a sufficiently
cluttered background, then to measure the local contrast,
which is needed to calculate the target visibility index,
one measures the brightness of the background 1, as an

average of the brightness values across the horizontal
line segment of the length, which is equal to the half-
width of the target on both sides of the target [4].
The latter way of measurement is equivalent to the
observation of the target in the regime when the image
is zoomed until the target is observed against a more or
less uniform local background. When measuring the
visibility of a target one assumes also that the size of the
target is much larger than the linear resolution of the
camera or display, whichever is larger. Therefore the
target visibility index characterizes the visibility of the
object against its local uniform background. The TVI is
a measure of the property of the very object; it does not
account for the presence of other non-target elements of
the image, which might mask the target.

It should be noted that the absolute value |K| of

the normalized local contrast given by Eq. (3) is the
probability to detect a target for given brightness values
of the target and background without the account for the
threshold character of human vision ability, i.e. without

v
1.0
0.8}

0.6

1 2 : 1 1 K
-0.5 0.5 1.0

(@)

-1.0

the account for the threshold contrast |K,|.
The conditional probability P to detect a target against
a background at the given values of K| and |K,| is the
difference between the probabilities of detecting
K|(1-|K,|) and non-detecting |K,|(1-|K]) atarget

N
P =[K|(2=[K[)=[Ku|(2=[K])- ()

We define the image quality index, which
describes the target visibility as the Bayesian probability

P _ [KJ(2-[Ka])= K, |(1-|K])

_ at |[K| > |K
v={B TR e
0at|K|<|K,]
where P, =|K|(1-K, )+|K,|(1-|K]) is the total

probability of both events of detecting and non-
detecting the target. Further throughout the text we call
the parameter V , given by Eq. (7), the target visibility
index (TVI) to distinguish it from other definitions of

the visibility available in the literature. The plot V(K)
for |K,|=0.05 is shown in Fig. 1 for the full range

K e[-L1] (Fig. 1a) as well as in the close proximity

between the positive and negative values of the threshold
contrast in the range K €[-0.25;0.25] (Fig. 1b).

1.0p
08:
&S:
04:

0.24

02 -0 0.0 0.1 0.2

(b)

Fig.1. Target visibility index V as a function of the target normalized local contrast K
for (a) K €[-11] and (b) K €[-0.25;0.25] at |K, | =0.05

It is easy to check that the analytical form of the
TVI, V, given by Eq. (7), satisfies all five requirements
listed above. Indeed, first, it involves the threshold

contrast |Km|- Namely, V|K=Km=0, i.e. the target

visibility index is zero at K < K, .Importantly, the
effect of the threshold contrast drops down when the local
contrast values increase; the effect of |K,h| vanishes

when |K| approaches its maximal value |K|=1. Second

V(K) is not singular within the whole range V e [0;1]

of its values for whole range of the variable values
K e[-11]. Third, the function V(K) is of the type of a

nonlinear activation function such that V |K{_Km;Km] =0
with sharp increasing followed by the saturation to
V|‘KM =1 inthe range K €]K,;1] Forth, by its physical
sense the TVI is of the form of Bayesian probability to
detect a target at the nonzero threshold contrast. Fifth, the

TVI is calculated from the data of the target local
contrast, which provides its target-oriented character.
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A method for the measurement of the target local
contrast K was proposed in our previous paper [4].
Below, in this subsection, we demonstrate how to
determine the target visibility index for experimental
input Vis and IR images of the same scene as well as
those fused by different express image fusion techniques.
Input partial Vis and IR images are shown in Figs.

2a and 2b, respectively. In the Vis image (Fig. 2a) one
clearly recognizes the faces of two men but does not see
what they carry in the bags that they hold in their hands.
Contrarily, in Fig. 2b one detects the dangerous objects
resembling a gun carried by the person on left and a
knife by the person on right, however, their faces
are not recognizable.

—— IR (Fig1b)
10+ —— Vis (Fig1a)

2355

@)
Fig. 2. Input partial (a) Vis and (b) IR images with a uniform background and (c) the local contrast K ,
measured along lines drawn across the face of the person on right from the brightness data displayed above the photos

The local contrast K , measured along a horizontal
line drawn across the face of the person on right at the
same vertical coordinate on both (Vis and IR) images is
shown in Fig. 2c as a function of the horizontal
coordinate. The details of the measurement procedure
for the target local contrast K are given in our recent
paper [4]. In Fig.2, the face of the person on right serves
as a target. The same measurements were performed for
other targets (the face of the person on left and the gun
in his bag as well as the knife in the bag of the person
on right). The partial Vis (Fig. 2a) and IR (Fig. 2b)
images were fused by the algorithms of several target-
oriented image fusion methods, namely by: the
arithmetic average algorithm (Fig.3a) of the weighted
addition method, root-mean-square (RMS) algorithm
(Fig. 3b) of the complex-scalar method, geometric mean
(Fig. 3c) and ellipticity (Fig. 3d) of the complex-vector
method. The explicit forms of the fusion algorithms and
detailed descriptions of the corresponding image fusion
methods can be found in [4].

The results of the measurements of target local
contrast and target visibility index are summarized in
Table 1. The values of the TVI presented in Table 1
were calculated by the substitution of the data for
the local contrast into Eq. (7) with .

a)

Local Contrast, K
o
°

d b
=W

T T T T T T T 1
100 200 300 400 500 600 700 800
Pixel number

(b) (c)

d)‘x é

Fig. 3. Images fused with target-oriented image fusion
methods by the algorithms of (a) arithmetic average,
(b) RMS, (c) geometric mean, (d) ellipticity [4] with the
input partial images shown in Fig. 2
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Table 1
Target local contrast K and target visibility index V for partial and fused images shown in Figs. 2 and 3
Target Person on left Person on right
Face Gun Face Knife
Image K Y K Vv K Vv K Y;
Vis 0.65 0.945 0 0 0.54 0.854 0 0
IR -0.49 0.896 0.71 0.958 -0.47 0.888 0.36 0.829
Arithmetic average -0.17 0.591 0.31 0.790 -0.25 0.727 0.21 0.669
RMS -0.17 0.591 0.4 0.854 -0.19 0.633 0.24 0.714
Geometric mean 0.31 0.790 0.58 0.927 0.20 0.652 0.26 0.779
Ellipticity 0.70 0.956 0.60 0.932 0.55 0.917 0.15 0.540

Visual inspection of Figs. 2, 3 and the analysis of
data presented in Table 1 reveals that the partial Vis and
IR images as well as the images fused by the arithmetic
average algorithm are not appropriate for the
simultaneous detection of dangerous objects and face
recognition of the persons carrying them. Indeed, the
Vis image (Fig. 2a) allows one to recognize the faces of
persons; however, the objects which they carry are
hidden in their bags. This conclusion is supported by the
measured quantitative data for the local contrast and
visibility index values measured for the faces of the
persons (Table 1). Note, high enough values K =0.65,
V =0.98 for the person on left and K =054, V =0.94
for the person on right. Importantly, the positive sign of
the local contrast values for the person’s faces indicates
that the image in Fig. 2a can be used for face
recognition. Were the corresponding local contrast
values negative, the images would not be applicable for
face recognition as it is in Fig. 2b showing the
corresponding IR image. The corresponding local
contrast values K =-0.49, K=-0.47 and the values
of the target visibility index V =0.96, V =0.95 are
quite high by the absolute values, however, the sign of
the local contrast is negative, thus indicating that the IR
image (Fig. 2b) is not appropriate for face recognition.
Nevertheless, the IR image (Fig. 2b) carries important
information showing that the persons carry dangerous
objects in their bags. The values of the local contrast
and visibility index are K=0.71, V =0.98 for the gun
and K=0.36, V =0.93 for the knife in the IR image.
The combination of the information carried by both Vis
and IR images in one image is achieved by image
fusion. Fig. 3 shows the images obtained by the fusion
of partial Vis (Fig. 2a) and IR (Fig. 2b) images by four
different algorithms. The analysis of the fused images
presented in Fig. 3 and data for them in Table 1 reveals
that the first two images fused by the arithmetic average
(Fig. 3a) and RMS (Fig. 3b) algorithms are not
appropriate for the simultaneous face recognition and
detection of dangerous objects. Although Figs.

3a,b show dangerous objects carried by the persons in
their bags, the local contrast values measured for the
faces of persons are negative and thus not applicable for
face recognition. Note that the values of the local
contrast and visibility index measured for the images
fused with the arithmetic average and RMS algorithms
are considerably lower than the corresponding values
for the input partial images. This is the known drawback
of the algorithms based on image addition [5].
Considerably better results are obtained for the
images fused by the geometric mean (Fig. 3c) and
ellipticity (Fig. 3d) algorithms, which are based
respectively on the multiplication and division of partial
images. Both geometric mean and ellipticity fused images
clearly display the dangerous objects. The faces of the
persons are of positive local contrast, thus being
applicable for the simultaneous detection of dangerous
objects and face recognition. The values of the target
visibility index and local contrast measured for the image
fused by the ellipticity algorithm are higher than the
corresponding indices for partial and other fused images.

Conclusions

Quantitative description of the quality of images
from the military sight-seeing systems, particularly those
of armored vehicles, implies specific approaches different
from those used in traditional image processing for
civilian needs. Our analysis of the literature shows that
there are several disadvantages in the definitions of the
guantitative image quality indices, which makes them
inapplicable for the characterization of targets in images
from military sight-seeing systems. An image quality
index describing the target visibility should satisfy, at
least, the following requirements. First, the notion of the
threshold local contrast, still (or no longer) resolved by
human eyes, must be involved in the definition of
visibility. Second, the visibility index should not be a
singular function. Third, visibility is a notion strongly
related to the neuronal response of the human brain
and, thus, should be in the form of an activation function.
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Forth, the target visibility index should be of the
probability character. Fifth, the visibility index should
be target-oriented. We have proposed an expression
defining the target visibility index which satisfies all
five requirements and developed a technique for its
measurement based on the measurements of the
brightness profile along a line and calculation of the
local contrast of the target. The measurements of the
target visibility index are illustrated for the partial
(visible and infrared) images and for images fused by
algorithms of different target-oriented image fusion
methods. The proposed target visibility index and the
technique for its measurement enable selection of the
fused image, which provides the highest visibility of the
target. The comparison of the values of TVI allows one
to make the selection of the best image manually by the
operator or automatically with a computer.
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IHJAEKC BUAUMOCTI LTI
Xaycros [I., Kupuuyk O., Ctax T., Xaycros ., Cigop P., Bypamnikos O., Pwxkos €., Hactumus O.

Kinexicna xapaxmepucmuxa AKocmi 300paxcens i3 NpuyiibHO-CNOCMEPENHCHUX KOMNIEKCI8, 30KpemMa OpOHemexHiKu,
nepedbayae cneyuiuni nioxoou, GiOMiHHI 8i0 MUX, WO 3ACMOCOBYIOMbCS NPU MPAOUYitiniti 06podYi 300pasicens Ol YUGLIbHUX
nompeb. Haw ananiz nimepamypu noxasye, wjo €, Ik MiHIMyM, KilbKa HEOOIKI ) 6U3HAYEHHSX KIIbKICHUX NOKA3HUKIG AKOCMI
300padicents, wo pooums iX HeNnpuOAMHUMU Ol XAPAKMEPUCMUKU Yineld HA 300padceHHAX i3 NpUyintbHO-CHOCHEPEHCHUX
Komnaexcis. I[lo-nepuie, KiTbKiCHI NOKA3HUKU, SIKI ORUCYIOMb SKICIb 300PAdCeHb, WO 8600AMbCA OlIs YUBLILHO20 3ACMOCY8AHHS, |
MEmOoOUKU IXHb020 BUMIDIOBANHS He € yineopichmosanumu. Y Oinbuiocmi unaokie inoekcu sxocmi 306padicentsi, 00CMYNHi 8
aimepamypi, Xapakmepuzylomo 300padicents aK yine, ane, GUABAIOMbCA MAKUMU, WO He MAlomMb HIAKO20 GIOHOWEHHS 00
BUOUMOCTI MA NOMIMHOCME Yinti. Bucoxi noxkasHuxu skocmi 300pajxcents He 2apaHmyioms UCOKOT 6UOUMOCTE MA NOMIMHOCMI
yini. Hasnaxu, wacmo 6ucoka KOHMpPACMHICMb YIAL CYRPOB8OONCYEMbCsL HeHOpMaTbHUM (HA036UMATIHO BUCOKUM AO0 HUZLKUM)
oceimaenHam Qony, yini abo 060x, wo NOKpawye UOUMICIb I noOMImHicmb Yini, aie nepeddauac HU3bKi NOKA3HUKU SKOCMIE
300padicents Ak yinoeo. Ilo-opyee, usHauenHs KOHMpacmy, 8UOUMOCmi ma NOMImMHOCMI Yini, OOCMYNHI 6 Aimepamypi, He €
CUMEMPUYHUMU 8IOHOCHO HYJIAL, O O€sKI 3 HUX € CUHSYIAPHUMU YyHKYiamu. Mu cmeepodcyemo, wo inoekc AKOCI 300padicenHts.,
AKUL ONUCYE BUOUMICINL YINE, NOGUHEH 3A0060NbHAMU NPUHALIMHI HACMYRHUM eumozam. Ilo-nepwe, nowamms nopo206020
JIOKAIbHO2O KOHmpacmy, axutl éce we (abo yoice He pO3PISHAEMbCA) MOOCOKUM OKOM, MAE OYMU 3ANYYeHO 00 GUIHAYEHHS
suoumocmi. Ilo-dpyee, indexc euoumocmi He noguHeH Oymu cuHeyiapHoo @yukyiero. [lo-mpeme, uoumicmes — ye nOHAMMA,
MICHO M08 A3aHe 3 HElPOHHOI PeaKyicio TH0CbKo20 MO3KY, 1, omoice, mae oymu y ¢opmi ¢yuxyii akmusayii. [lo-uemeepme,
iHOeKkc euoumocmi yini nosunern mamu umosipricrull xapaxmep. Ilo-n’ame, iHoexc 6uoumocmi nosuren 6ymu yileopicHmosa-
HUM. Y yiil cmammi Mu NpONOHYEMO 8UPA3, WO BUSHAYAE THOEKC BUOUMOCMI Yilti, AKULL 3A0080IbHAE YCIM N AMbOM BUMO2AM,
nepepaxosanum suuje, i po3podaIIEMO MeMOOUKY 11020 BUMIPIOBAHHS HA OCHOBI BUMIPIOBAHb NPOQINIO ACKPABOCMI 8300804C MIHiT
ma Po3PAXYHKY JOKAIbHO20 KOHMpAcmy yini. Bumipiosanns indexcy suoumocmi yini npoiniocmposano oas exionux (6uoumozo
ma ingpauepeonozo) 306padicens, a Maxkodlc Ol 300PadNCeHb, KOMIIEKCOBANUX 3d QICOPUMMAMU DIZHUX YLIEOPICHMOBAHUX
Memodie 3mumms 300paxcets.

Keywords: roxanvruti konmpacm, suoumicms, noMimHicies, ROMIMHICIb Yiii, HOEKC eUOUMOCI Yili, yileopienmosane
3AUMMA 300paXHCEHD.
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