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The existing methods of application of a video information resource in the state departmental establishments are
considered. It is indicated the necessary of reduction of time expenditure by delivery of picture data and mainte-
nance of compliance of restored fragments to the initial aerial photograph. Characteristics of a matrix of rating
of components transforms are justified. The quantitative indices of characteristics for image sections with differ-
ent structural complexity are described. The necessary for control of normalization taking into account struc-
tural complexity of aerial photographs is reasoned. The method of the adaptive normalization of components of
a segment of the image with class definition of structural complexity is shown. The order of coefficients of rating
for image segments with an average level of saturation is defined.

Keywords: video information resource, processing of an aerial photograph, control of compression, saturation of
the image.

Posenanymo ichyroui cnocobu 3acmocysants i0eoiHhopMayiiHo20 pecypcy 8 0epuHCABHUX BI0OMYUX YCHMAHO-
sax. Iloxazano HeoOXiOHiCb 3MEHUIEHHS YACOBUX 8UMPAM HA O0CMABKY OAHUX 300padiCceHHs | NIOMPUMKU 8i0-
noGIOHOCMI GIOHOGLEHUX (hpacmenmie 6UXIOHOMY aepodomosHivMKy. OOIPYHMOBAHO XaAPAKMEPUCTNUKY MaAmMpUuyi
HOpMYy8anHs Komnonenm mpacgopmarmu. OnUcaHo KilbKiCHI NOKASHUKU XAPAKMepucmuk o1 OLIIHOK 300pa-
JHCEHMSL 3 PIZHOIO CIPYKIYPHOIO CKAAOHICIMIO. AP2YMeHmo8ano HeoOXiOHicmb YNpasnints HOPMYBAHHAM 3 YPAX)-
BAHHSAM CMPYKMYPHOL CKIaOHocmi aepogpomosnimvkis. Tlokazano cnocib6 adanmusHoi HOpMAni3ayii KOMROHEHM
cezMeHmy 300padiCents 3 GUIHAYEHHSM KIACy CIMPYKMYPHOI ckiadHocmi. Busnaueno nopsoox 3aedanms xoeqi-
YIEHMI8 HOPMYBAHHS OJsl CE2MEHMIE 300PAdCEeHH S I3 CepeOHiM CmyneHem HACUYEeHOCHI.

KntoyoBi cnoea: iHdopmauiiHa Ge3neka, BiaeoiHGOpMaUiiHWMIA pecypc, obpobka aepodOTO3HIMKY, ynpaBniHHA

CTUCHEHHAM, HacU4eHICTb 306pa)KeHHF|.

Introduction

One of the mains of the direction of development
of information technologies is transmission of a
video information resource (VIR) in telecommunica-
tion systems. It led to widespread introduction of the
bidirectional transmission systems of VIR which are
shown in systems of a video conferencing, and uni-
cast systems, respectively, in the form of monitoring
systems, in the state departmental institutions, espe-
cially in the Ministry of Defence of Ukraine. Improv-
ing of quality of management system [1] is result of
implementation of a video information resource.
When using systems of aero monitoring landscape
images are transferred in telecommunication net-
works. These landscape images (digital images) were
formed by aero photography of areas. By reason of

importance of solved tasks when contents from the
received image were processing there is a problem of
reduction of time expenditure on processing and fin-
ishing data of an aerial photograph in case of mainte-
nance of necessary level of compliance of the re-
stored image to initial.

For a choice of a candidatolution of the received
problem there is a need of the review of the existing
technologies of processing of aerial photographs.
These technologies (JPEG, JPEG2000) are based on
compression when using statistical coding (codes of
variable length) [2]. The mathematical process de-
scription of processing of aerial photography is rep-
resented images as a certain two-dimensional signal
which is characteristic some information volume [3].
The effect of reduction of information intensity in
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case of implementation of the image processing is
shown owing to elimination of psychovisual redun-
dancy as a result of application of orthogonal trans-
form with the next rating.

Starting value of information intensity of a flow
of output data is set in processing of aerial photo-
graphs after a rating stage. Efficiency of coding is
shown in reduction of information intensity of a flow
of VIR that physically expresses in lowering of time
expenditure on delivery of data of an aerial photog-
raphy. In case of sharply there is a problem of change
of quality of the restored image with big coefficients
of rating for saturated images.

Therefore the purpose of work consists in creation
of a way of control of rationing a component of the
transform on the basis of a structural saturation of
fragments of aerial photographs.

Main

For formation of this way it is necessary to con-
sider rationing process in more detail. In digital proc-
essing the entrance analog signal of wide and con-
tinuous rage of values will be transformed to discrete
group with a limited set of output values.

The term “rationing” for processing of images de-
scribes operation of approaching of real numbers to
integer or transformation of integers in smaller value
of integers [4].

Present psychophysical factors of human sight is
expressed in weak sensitivity to change of high-
frequency components of the image. For coefficients
that correspond to high-frequency components rea-
sonably to use more rough step of quantization.
Mathematically rationing is described as division of a
matrix of coefficients x on a so-called matrix of ra-

tioning W
Xy = [x,.j/ Wz‘j] ’
where x; — value of transform component; w; —

value of rationing matrix component; LxJ —

operation of definition of the integer part x.

In the majority of algorithms of the image proc-
essing rationing consists in ordinary bit-by-bit divi-
sion of values a component of a certain working ma-
trix on a rationing matrix. For everyone components
of color-difference model (Y, U and V) the matrix of
rationing is set W[o,B][5]. Rationing is set by the

X; i
X)) = {—J - (1)
Wi

At this stage by change of extent of compression
values of an error of quantization of amplitude of
output values of the transform component is formed,
and, therefore, the level of losses is brought.

next formula:
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At the same time for a rationing matrix with great
values of coefficients, the bigger number of zero and,
therefore, and bigger value of extent of compression
will be created.

It reasons an opportunity to operate extent of
compression by a task of size of values of elements
of matrixes of rationing at a stage of their formation.
That brings reduction of range of values of elements
of a rated transform for higher values of elements of

a matrix of rationing X ‘?[c,B], from this it is possi-

ble to use smaller amount of information for coding.

For example, in the JPEG standard the rationing
matrixes received in the empirical way are applied.
Values of elements of these matrixes for the JPEG
standard are received by practical consideration as a
result of estimates of visual perception [6].

Control of a compression ratio happens due to
multiplication of the initial matrixes on number K .

For the JPEG2000 standard the opportunity of use
of own tables of rating is given. However at the same
time they are required to be transferred to the de-
coder together with oblate data that leads to increase
in time expenditure at delivery as a result of growth
of the general size of coded data.

These standards allow to apply alternative rating
matrixes (for stream processing) using one parameter
R determined by the user which are created based on
value of coordinate of a component in a transform.
Value of array elements of rating is defined by the
next formula:

w,;=1+(+))R. 2)

Reduction of values of a component of a trans-
form in case of the conditional relocation from the
upper left corner in the right lower is characteristic of
the given expression. In case of the correct execution
of rating the received output transform will contain
only several nonzero coefficients with characteristic
layout in the matrix upper left corner. Further accord-
ing to algorithm of JPEG coding will be applied to
these received numbers.

As a result of application of rating for algorithm
some specific effects in case of great values of com-
pression ratio will be inherent. Losses in the field of
low frequency components lead to appearance in the
received image of squares 8x8. Losses of high-
frequency components cause so-called “Gibbs effect”
when some halation appears around aerial photo-
graph elements with sharp overfall of structural satu-
ration. Algorithms of JPEG and JPEG2000 are
applied for compression of the image with its subse-
quent visual acceptability, and the resulted oblate
image isn't suitable for future digital processing.

We will analyze the above concerning execution
of compression of an aerial photograph.
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Change of characteristics of sequences in relation
to the subsequent compression results from reduction
of quantity of possible options of values, and in-
crease repetitions rate. At the present moment rating
is fundamental part of many algorithms of coding
with loss of information with value of compression
ratio from 3:1 to 100:1.

The entity of the modern methods of compression
consists in partition of images on area of a certain
value. Normally it is squares with sizes — 8X8,
16x16. At the same time the uneven sections of the
image get to some area. Therefore structural com-
plexity of sections of an aerial photograph isn't con-
sidered.

Sample of picture and distribution of probability of its fragments brightness

On a class of structural complexity fragments of
the image are subdivided on “low saturation” to
which correspond uniform intensity of brightness
(one local maximum of distribution), “middle satura-
tion” to which there correspond planimetric images
(two local a distribution maximum), and “high satu-
ration” to which there correspond textural images
(wide distribution of brightness).

After performance of orthogonal transformations
there is a distribution of energy of the image on fre-
quency area. At the same time in a fragment of aerial

On the one hand it leads to reduction of time ex-
penditure by processing at a compression stage, and
on the other hand causes the partial (irreversible) loss
of information. Therefore there is a need for devel-
opment of a technique of processing of an aerial pho-
tograph taking into account its structural complexity.

For this purpose offered to determine processing
parameters taking into account structural complexity
of a fragment of an aerial photograph. For what it is
required to set the characteristic of processing ac-
cording to structural complexity of a fragment of an
aerial photograph. For this purpose we will analyze
some view image with characteristics of value distri-
bution of brightness by its fragments (see Figure).
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photograph which corresponds to the class “low satu-
ration” all energy is concentrated in low-frequency
area, sizes of values for high-frequency part are go-
ing to zero. For an image fragment with the class
“high saturation” all energy, respectively, is located
in high-frequency area, sizes of values for low-
frequency part aspire to zero that leads to reduction
of combinatory redundancy in the transform. Inter-
mediate values of elements transform are characteris-
tic of fragments of images with the class “middle
saturation”.
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At the existing tendency of suppression of high-
frequency components of the image that follows
from (2), when rationing of data the component is
performing on a formula (1), the essential error of
quantization will bring for image fragments with the
class “high saturation”. It is unacceptable from a po-
sition of mission of aero monitoring which important
objects of supervision correspond to these fragments.

It results in necessity for control of value of size
of a matrix of rationing at implementation of or-
thogonal transformation with the subsequent coding
when processing an aerial photograph (its frag-
ments). In result of it an opportunity to make fast
processing of an aerial photograph taking into ac-
count its features and local communications between
fragments is given. For what, it is offered to apply
the next way of a setting of sizes of coefficients of a
matrix of rationing W :

— for fragments of aerial photographs which cor-
respond to the class “low saturated” to set great val-

ues of coefficients of a matrix of rationing w ;;

— for fragments of aerial photographs which cor-
respond to the class “high saturated” to set small val-

ues of coefficients w; ;;

— for fragments of aerial photographs which cor-
respond to the class “middle saturated”, values of
coefficients w; ; to define depending on values of

dynamic ranges for each transform.

At the same time the class of structural comp-
lexity of a fragment of an aerial photograph is of-
fered to be defined according to characteristics of
distribution of brightness.

Values of coefficients w; ; rationing matrixes W

are defined by practical consideration, is based on the
data obtained during experiment for types of images
with various values of structural complexity (as well
as for the JPEG2000 standard it is necessary to create
matrixes).

As a result of the created technology an opportu-
nity to operate parameters of rationing of values a
component transform on the basis of parameters of
structural complexity of a fragment of the image is
given.
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It is led to reduction of time expenditure by fin-
ishing for the low saturation fragments of the image,
and for the high saturation fragments of the image
degree of compliance of the restored image to initial
increases.

Conclusions

1. The way of control of time expenditure on fin-
ishing data of an aerial photograph by application of
adaptive normalization an image segment compo-
nent is created. Adaptive normalization consists in
determination of sizes of values of coefficients of
rationing depending on values of dynamic ranges for
each transform taking into account an image seg-
ment saturation.

2. The constructed technology allows to lower
time expenditure on delivery of data the low satu-
rated of segments of an aerial photograph due to in-
crease in values of a matrix of rationing.

3. The created technology considers structural
complexity of segments of the image that leads to
increase in compliance of the restored aerial photo-
graph to initial.

4. The constructed way allows to save memory
of specialized devices and to operate degree and re-
spectively a level of losses.
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