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matical substantiation of approximate methods at edge segmentation in
hyperbolic wavelet-transformation

The mathematical substantiation for using of approximate methods at
edge segmentation in hyperbolic wavelet-transformation (HWT) is given. The
edge image segmentation algorithm has allowed uniting edge detection, skele-
tonization and edge describing. Such approach allows using hierarchical proc-
essing models and gives increasing efficiency for the gray scale image analysis.
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Boichenko C.Yu. Intelligent system of automatic vehicle classifica-
tion and license plate detection

The actual problem of construction of automatic vehicle classification
system is solved. The software of intelligent system of automatic vehicle classifi-
cation is developed. The experimental research of the developed program system
is conducted. The results of experiments certify practical applicability of system.
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(  5  10.01.2007 .).
29.01.2007 .  03.02.2007 .

Ivanov G.A., Larionov A.A., Panin D.V. Automatization of vehicle
license plate recognition

The actual problem of license plate recognition on image taken under real
road traffic conditions is solved. The new method of license plate segmentation
based on analysis of the horizontal projection of the license plate image and char-
acter recognition method based on using of two cascades of neural networks are
proposed. The method of license plate detection based on the analysis of bright-
ness function computed for each image row has received the further development.
The effective real-time license plate recognition system is developed.
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Khodakov V.Y., Zharikova N.V. Forest fires consequences estima-
tion with using of neural networks

The approach to a decision of actual task of forest fires consequences
estimation with using of neural networks is proposed. Neural network ar-
chitecture is proposed, the set of factors is singled out, the method of test
data set preparation is described.
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Lyashenko S.A. Construction of the nonlinear ARX model on the
basis of a radial basis network

The identification method of nonlinear dynamic objects on the
ground of artificial neural networks of the radial basis has received a further
development. The algorithm of the network training, allowing to define its
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parameters entering into the description linearly and nonlinearly is offered.
Practical significance of the given results consists in possibility to build
with their help the mathematical models adequately reflecting properties of
complex nonlinear dynamic objects of the various nature.
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Nesterenko B.B., Novotarskiy M.A. Locally asynchronous method for
solving the mathematical physics equations on cellular neural networks

The historical aspects of development of cellular neural networks are
briefly considered in the paper. The urgency of their use for solving bound-
ary-value problems is proved. By the example of the heat conductivity equa-
tion the technique of boundary-value problem transformation to the system of
the linear algebraic equations on the grid area with a cross-line pattern is
shown. Locally asynchronous method for elimination of necessity of syn-
chronization of processes at performance of local problems is offered. The
Neurosimulator for solving boundary value problems is constructed.
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Orlovskiy I.A., Siniavsky A.A. Degree recurrent neural networks,
as models of nonlinear electro technical objects

Degree recurrent neural network (RNN) for reception of nonlinear
object models are offered. Analytical dependencies of calculation of these
networks are received. Check of ability degree RNN is executed on an ex-
ample to represent model of nonlinear electrotechnical object.
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 9.5  r -

.  st.
 9.6 : s = s +1.  9.2.
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 10.  s = 1, 2, …, st:  u(z+1); :
z=z+1, h(z) = h + 2;  z  " ": t(z) = 0; 

: v(r(s, j), z) = 1, v(r(s, j–1), z) = 1; : r(s, j–1) = z.
 11. : h = h+2, j = j–1.  8.
 12.  r -

.  st.
 13.  st >1, :  u(z+1); :

z=z+1, h(z) = h + 1;  z  " ": t(z) = 0; 
: v(s,z)=1;  s = 1, 2, …, st; : r(1, 1) = z;  r

, .
 14. : v(r(1,1), Z+q) = 1.
 15. : q = q+1.  4.
 16. : ).i(hmax1)1Z(h

z,...,2,1i=
+=+

 = 1, 2, …, h(Z+1), 
N – , .

 17. .
- ,

, .
-

. ,
 – 

. C
-

.  ( )
 " ",  (
)  " ". 

, -
-

.

:
( ) ( ) ( ) ( ) ( )}x,{wmin)x,(w ,i

j
,i

j
,i

j
,i

j
,i =ϕ , =2, 4, …, h(Z+1)–1;

( ) ( ) ( ) ( ) ( )}x,{wmax)x,(w ,i
j

,i
j

,i
j

,i
j

,i =ϕ , =3, 5, …, h(Z+1)–2;

( ) ( ) ( )

( ) ( )

( )
,

x

xw

)x,(w
K

1j

,i
j

K

1j

,i
j

,i
j

,i
j

,i
j

,i

ä

ä

=

==ϕ = h(Z+1), i = 1.

:
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 – -

( ) ( ) ( ) ( ))}x,(w{max(x) ,i
j

,i
j

,i

j

,i ϕ=ψ , =2, 4, …, h(Z+1)–1;

( ) ( ) ( ) ( ) )}x,(w{min(x) ,i
j

,i
j

,i

j

,i ϕ=ψ , =3, 5, …, h(Z+1)–2;

: ( ) ),x(round(x),i =ψ = h(Z+1), i = 1;

: ( ) ,x(x)i, =ψ = h(Z+1), i = 1.
( ),i
jw ,  j – ,

i – ,  – , :
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( )

î
í

î
ì

ë

==+…=−

==+…=
==+=

=

.N...,2,1,j,N...,2,1,i2,-1)h(Z,5,3,),i,j(v1

,N...,2,1,j,N...,2,1,i1,-1)h(Z,4,2,),i,j(v

K,...,,2,1j,1i,)1Z(hj,

w

1-

1-
,i

j

, , -
 max–min .

-
 max–max .

 ( ) , -
,  " ", 

( )
 " ".

-
. -

:
( ) ( ) ( ) ( ) ( )}x,{wmin)x,(w ,i

j
,i

j
,i

j
,i

j
,i =ϕ , =2, 3, …, h(Z+1)–1,

:
( ) ( ) ( ) ( ))}x,(w{max(x) ,i

j
,i

j
,i

j

,i ϕ=ψ , =2, 3, …, h(Z+1)–1.

-
:

( ) .N...,2,1,j,N...,2,1,i1,-1)h(Z,3,2,),i,j(vw 1-
,i

j ==+…==

,  max–prod -
.  ( )
, ,  " ", 

 ( )
 "PROD".

-
. -

:
( ) ( ) ( ) ( ) ( )}x,{wmin)x,(w ,i

j
,i

j
,i

j
,i

j
,i =ϕ , =2, 4, …, h(Z+1)–1;

( ) ( ) ( ) ( ) ( )}x,{wmax)x,(w ,i
j

,i
j

,i
j

,i
j

,i =ϕ , =3, 5, …, h(Z+1)–2;

:
( ) ( ) ( ) ( ))}x,(w{max(x) ,i

j
,i

j
,i

j

,i ϕ=ψ , =2, 4, …, h(Z+1)–1;

( ) ( ) ( ) ( )∏ϕ=ψ
j

i,
j

i,
j

i,i, )x,(w(x) , =3, 5, …, h(Z+1)–2.

-
:
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( )

îí

î
ì
ë

==+…=−

==+…=
=

.N...,2,1,j,N...,2,1,i2,-1)h(Z,5,3,),i,j(v1

,N...,2,1,j,N...,2,1,i1,-1)h(Z,4,2,),i,j(v
w

1-

1-,i
j

,  max–average -
.  ( -

) , ,
" ",  ( )

 "AVERAGE".
-

. -
:

( ) ( ) ( ) ( ) ( )}x,{wmin)x,(w ,i
j

,i
j

,i
j

,i
j

,i =ϕ , =2, 3, …, h(Z+1)–1,

:
( ) ( ) ( ) ( ))}x,(w{max(x) ,i

j
,i

j
,i

j

,i ϕ=ψ , =2, 4, …, h(Z+1)–1;

( ) ( ) ( ) ( )ä
=

ϕ=ψ
1-N

1j

i,
j

i,
j

i,

1-

i, )x,(w
N

1
(x) , =3, 5, …, h(Z+1)–2.

-
:

( ) .N...,2,1,j,N...,2,1,i1,-1)h(Z,3,2,),i,j(vw 1-
,i

j ==+…==

,  average–max -
.  ( -

)  "AVERAGE", 
 ( )
 " ".

-
. -

:
( ) ( ) ( ) ( ) ( )}x,{wmin)x,(w ,i

j
,i

j
,i

j
,i

j
,i =ϕ , =2, 3, …, h(Z+1)–1,

:

( ) ( ) ( ) ( )ä
=

ϕ=ψ
1-N

1j

i,
j

i,
j

i,

1-

i, )x,(w
N

1
(x) , =2, 4, …, h(Z+1)–1;

( ) ( ) ( ) ( ))}x,(w{max(x) ,i
j

,i
j

,i

j

,i ϕ=ψ , =3, 5, …, h(Z+1)–2.

-
:

( ) .N...,2,1,j,N...,2,1,i1,-1)h(Z,3,2,),i,j(vw 1-
,i

j ==+…==
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,  average–min -
.  ( ) -

 "AVERAGE",  (
)  " ".

-
. -

:
( ) ( ) ( ) ( ) ( )}x,{wmin)x,(w ,i

j
,i

j
,i

j
,i

j
,i =ϕ , =2, 4, …, h(Z+1)–1,

( ) ( ) ( ) ( ) ( )}x,{wmax)x,(w ,i
j

,i
j

,i
j

,i
j

,i =ϕ , =3, 5, …, h(Z+1)–2;

:

( ) ( ) ( ) ( )ä
=

ϕ=ψ
1-N

1j

i,
j

i,
j

i,

1-

i, )x,(w
N

1
(x) , =2, 4, …, h(Z+1)–1;

( ) ( ) ( ) ( ) )}x,(w{min(x) ,i
j

,i
j

,i

j

,i ϕ=ψ , =3, 5, …, h(Z+1)–2.

-
:

( )

îí

î
ì
ë

==+…=−

==+…=
=

.N...,2,1,j,N...,2,1,i2,-1)h(Z,5,3,),i,j(v1

,N...,2,1,j,N...,2,1,i1,-1)h(Z,4,2,),i,j(v
w

1-

1-,i
j

,  average–prod -
.  ( -

)  "AVERAGE", 
 ( )
 "PROD".

-
. -

:
( ) ( ) ( ) ( ) ( )}x,{wmin)x,(w ,i

j
,i

j
,i

j
,i

j
,i =ϕ , =2, 4, …, h(Z+1)–1,

( ) ( ) ( ) ( ) ( )}x,{wmax)x,(w ,i
j

,i
j

,i
j

,i
j

,i =ϕ , =3, 5, …, h(Z+1)–2;

:

( ) ( ) ( ) ( )ä
=

ϕ=ψ
1-N

1j

i,
j

i,
j

i,

1-

i, )x,(w
N

1
(x) , =2, 4, …, h(Z+1)–1;

( ) ( ) ( ) ( )∏ϕ=ψ
j

i,
j

i,
j

i,i, )x,(w(x) , =3, 5, …, h(Z+1)–2.

-
:
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( )

îí

î
ì
ë

==+…=−

==+…=
=

.N...,2,1,j,N...,2,1,i2,-1)h(Z,5,3,),i,j(v1

,N...,2,1,j,N...,2,1,i1,-1)h(Z,4,2,),i,j(v
w

1-

1-,i
j

,  average–average
.  ( ) -

 ( ) -
 "AVERAGE".

-
. -

:
( ) ( ) ( ) ( ) ( )}x,{wmin)x,(w ,i

j
,i

j
,i

j
,i

j
,i =ϕ , =2, 3, …, h(Z+1)–1,

:

( ) ( ) ( ) ( )ä
=

ϕ=ψ
1-N

1j

i,
j

i,
j

i,

1-

i, )x,(w
N

1
(x) , =2, 3, …, h(Z+1)–1.

-
:

( ) .N...,2,1,j,N...,2,1,i1,-1)h(Z,3,2,),i,j(vw 1-
,i

j ==+…==

,  sum–prod -
.  ( ) -

 "SUM",  ( -
)  "PROD".

-
. -

:

( ) ( ) ( )ä
=

=ϕ
1-N

1j

,i
j

,i
j

,i ,xw(x) , =2, 4, …, h(Z+1)–1,

( ) ( ) ( ) ( ) ( )}x,{wmax)x,(w ,i
j

,i
j

,i
j

,i
j

,i =ϕ , =3, 5, …, h(Z+1)–2;

:
( )

x
,i

e1

1
(x) −+

=ψ , =2, 4, …, h(Z+1)–1,

( ) ( ) ( ) ( )∏ϕ=ψ
j

i,
j

i,
j

i,i, )x,(w(x) , =3, 5, …, h(Z+1)–2.

-
:

( )

îí

î
ì
ë

==+…=−
==+…=

=
.N...,2,1,j,N...,2,1,i2,-1)h(Z,5,3,),i,j(v1

,N...,2,1,j,N...,2,1,i1,-1)h(Z,4,2,),i,j(v
w

1-

1-,i
j
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,  max–sum -
.  ( ) -

 " ",  ( -
)  "SUM".

-
. -

:
( ) ( ) ( ) ( ) ( )}x,{wmin)x,(w ,i

j
,i

j
,i

j
,i

j
,i =ϕ , =2, 4, …, h(Z+1)–1;

( ) ( ) ( )ä
=

=ϕ
1-N

1j

,i
j

,i
j

,i ,xw(x) , =3, 5, …, h(Z+1)–2;

:
( ) ( ) ( ) ( ))}x,(w{max(x) ,i

j
,i

j
,i

j

,i ϕ=ψ , =2, 4, …, h(Z+1)–1,

( )
x

,i

e1

1
(x) −+

=ψ , =3, 5, …, h(Z+1)–2.

-
:

( ) .N...,2,1,j,N...,2,1,i1,-1)h(Z,3,2,),i,j(vw 1-
,i

j ==+…==

,  sum–max -
.  ( ) -

 "SUM",  ( -
)  " ".

-
. -

:

( ) ( ) ( )ä
=

=ϕ
1-N

1j

,i
j

,i
j

,i ,xw(x) , =2, 4, …, h(Z+1)–1;

( ) ( ) ( ) ( ) ( )}x,{wmin)x,(w ,i
j

,i
j

,i
j

,i
j

,i =ϕ , =3, 5, …, h(Z+1)–2;

:
( )

x
,i

e1

1
(x) −+

=ψ , =2, 4, …, h(Z+1)–1,

( ) ( ) ( ) ( ))}x,(w{max(x) ,i
j

,i
j

,i

j

,i ϕ=ψ , =3, 5, …, h(Z+1)–2.

:
( ) .N...,2,1,j,N...,2,1,i1,-1)h(Z,3,2,),i,j(vw 1-

,i
j ==+…==

,  sum–min -
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.  ( )
 "SUM",  (
)  " ".

-
. -

:

( ) ( ) ( )ä
=

=ϕ
1-N

1j

,i
j

,i
j

,i ,xw(x) , =2, 4, …, h(Z+1)–1,

( ) ( ) ( ) ( ) ( )}x,{wmax)x,(w ,i
j

,i
j

,i
j

,i
j

,i =ϕ , =3, 5, …, h(Z+1)–2,

:
( )

x
,i

e1

1
(x) −+

=ψ , =2, 4, …, h(Z+1)–1,

( ) ( ) ( ) ( ) )}x,(w{min(x) ,i
j

,i
j

,i

j

,i ϕ=ψ , =3, 5, …, h(Z+1)–2.

:

( )

îí

î
ì
ë

==+…=−
==+…=

=
.N...,2,1,j,N...,2,1,i2,-1)h(Z,5,3,),i,j(v1

,N...,2,1,j,N...,2,1,i1,-1)h(Z,4,2,),i,j(v
w

1-

1-,i
j

- -
-

- , ,
-

.

-
, -

.
, :

, -

; -
,

, -
,

-
; -
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(  5  10.01.2007 .)
10.01.2007 .  21.01.2007 .

Subbotin S.A. Synthesis of neuro-fuzzy models for object detec-
tion and recognition on a difficult background on 2D image

The actual problem devoted to creation of robust to changes of scale and
turn methods of object detection and recognition on the static images with a
difficult background is solved. The new methods of detector model synthesis
for object detection on a difficult background are offered. The method of split-
ting of a feature value range on intervals has get the further development. It
allows to evaluate topology parameters of a training sample and to estimate the
feature informativity. The method of hierarchical logically transparent neuro-
fuzzy network synthesis is offered for the first time. It allows to build a model
with high generalizing properties and convenient for the analysis.
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1. ,
-
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. -

 ( , -
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, , ,

, , -
, ,

, -
).  « -
» – .

2.  « »
. 1 -

 « ».

.

.
.

-
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 « »

 1 –  « »

2.  « »
 « » -

 « » :
-

.
,  ( . 2):

« » :
1)  ( ,
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 ( . 3); 3)  D,
; 4)  L, ; 5)  HRC;

6)  Ra; 7)  T, .

 2 –  « »

 3 – 

« » : 1) -
 ( ); 2) , -

; 3)  (  n); 4)  ( -
); 5)  ( -

).
« » :

1) ; 2) , ,
; 3) .

 ( ) ( . 4, . 1).
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e1

e2

e3

e4

e5

e6

C’
5

C’
3

C’
4

C’ 2

C’ 1 C7

C8

 4 – 

 1 – 

e1=(  d1)
e2=( d )
e3=( \  W1)
e4=( \  W2)
e5=( n  n1)
e6=( n  n2 )

7=( )
8=( )

: 1)  d1 (
d1 0,45); 2)  d ; 3) -

 (W=W1÷W2); 4)  (n=n1÷n2);
5) ; 6) .

:  ( , ).
 ( . 5).

. ,
, . ,

,  « ».

 1

 2 1  n

 n 2 1  i... ...

...

 5 – 
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 « »
-

.
.

 ( . 2).

 2 – 

1
2
4  1  11÷13 ., Ra=2,5
6  2 .
8  1  6,7 ., Ra=1,25
10  2 .
11  3  5 ., Ra=0,16
13 Ra=0,04

 (
)  (  – . 3), -

. 6.

e9

e1

e4

e2

e5

e10

e13

e6

e11

e3

e14

e8

e7

C4
8

C’ 11

C6
13

C5
11

C4
8

C2
4

C1
4C’ 4

 6 – 
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 3 – 

e1=( T 11)
e2=( 6 T<11)
e3=( 5 T<6)
e4=( Ra 2,5)
e5=( 1,25 Ra<2,5)
e6=( 0,32 Ra<1,25)
e7=( 0,16 Ra<0,32)

e8=( 0,004 Ra<0,16)
e9=( ij 0,15)
e10=( 0,05 ij <0,15)
e11=(0,01 ij <0,01)
e12=( )
e13=( )
e14=( )

C1
4=( 4: )

C2
4=( 4: )

C3
6=( 6: )

C4
8=( 8:  )

C5
11=( 11: )

C6
13=( 13: -
)

 « » -
-

.

1. . . -
. – .: , 2002. – 420 .

 – . . ., . . . ( . , -
).

-

. .  « » ( 6  21.12.2006 .).
02.02.2007 .

Molodykh L.S. Technologist decision support intelligent system
“Techno-Mech” of engineering process designing for mechanoprocess-
ing shafts production

Technologist knowledge-oriented support the system on the base of
use RAKZ-method are designed which accumulate experience and automa-
tize intellectual work of technologist.

. .  « »
-

-
- ,

.
. .  « » -

-

- , -
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.
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 10. -
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 11.
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 12.
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2004. – .1(20). – .10. – .83–95.

6. Samigulina G.A., Chebeiko S.V. Technology of elimination errors the en-
ergy estimations of Artificial Immune Systems of the forecasting plague // Proceed-
ings of the 6 international conference on Computational Intelligence and Natural
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THE INFORMATIVE LEVEL ENHANCEMENT METHOD
FOR MANAGING OPERATOR

Serdyuk S.N.

Zaporizhzhya National Technical University

Introduction
Information Controlled Man Machine Systems (ICMMS) utilize

valuable information depending on how it is important for certain decision-
making person (DMP) the proper decision to be done.

Information streams analysis in modern control systems [1] discloses
paradox situation for many organizations, where Electronic Data Processing
Systems as well as Intelligent Decision Support Systems (IDSS) are widely
used. Considerable information volumes exist and are to be continuously cre-
ated across those organizations having no clear structures, no acceptable con-
sistency resulting in information seeking and utilizing problems. Such prob-
lems especially crucial for DMP to obtain and represent required information.

There is a method, suggested in [1] to build up IDSS basing on
OLAP technology. A scientific novelty in the method is creation Data
Frame (DF) representing definite information according to DMP functions,
which requires intelligent support. There a common description model [2] is
used to define Man Machine Systems (MMS). According to that model, the
DMP functions to be derived during the organization management system
analysis stage, there is a need of set of component-system KSS(N), compo-
nent-element KES(N) and component-function KFS(N) structures to be
used. In the method corresponding DFs are generated resulting in decrease
of seeking time for information relevant to decision maker request.

The results to achieve are further enhancements of the method basing
on proper formalization of DMP interoperation to System Analyst who is
procedure generation designer. Keeping terminology used for MMS [2,3]
the Top Management DMP role assigned to Managing Operator while Sys-
tem Analyst role to Researching Operator.

1. Managing Operator knowledge base model
Structural management of MMS N is a process, which transforms tar-

gets, task structures and plans using corresponding technologies. Knowledge
necessary for Managing Operator to make his/her decision can be described as:

,)N(KBMTl);N(KBMPl);N(KBMTs);N(KBMTr)N(KBM >=<
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where Tr (N) – the knowledge base (KB) for strategic management
MMS (targets and its structures changes); KBMTs (N) – KB for operative
management (structure changes, tasks and its structures changes); KBMPl
(N) – KB for tactic management (task decision plan changes); KBMTl (N) –
KB for technological management (task decision technology changes).

Each of above mentioned structural management KB fragments of
MMS consists of KBMCX structure:

,))t(;K;X(P;KMX;NMX)N(KBMCX >=<
where { }Tl,Pl,Ts,TrX ∈  – a base fragment name; NMX – a set of names of

structure managing components (targets, tasks, plans or technologies);  – a
set of MMS components participating in structural management components;

(X,K, (t)) – the predicate: "Structural Component X managed by a help of a
real ergo-technical systems component K according to function (t)".

Functioning process realization management KB:
},lK1l;jK1j;iK1i/)ijlFn(KBCC{)N(KBC ÷=÷=÷==

where )ijlFn(KBCC  – technological management structure KB fragments in

other words who/what is to activate and supervise a realization process for
l-th function Fn required for j-th task decision used to achieve i-th target.

The fragments structure as follows:
,))t(,K,E(P,ltNCE)ijlFn(KBCC >=<

where ltNCE – set of names of controlled elements participating in realization

of function ijlFn by mean t-th; ))t(,K,E(P the predicate: "Element MMS

controlled by a help of real component MMS K according to function (t)".
As the result the formal representation structure of structural MMS

KB as an entire  (N):
,)N(KBMC),N(KBTc);N(KBPl);N(KBTs);N(KBTr)N(KBO >=<

where KBTr (N) – target KB; KBTs (N) – task KB; KBPl (N) – plan KB; Tc (N)  –
technology KB; KBMC (N) – structural management KB by MMS functional process.

As it has been mentioned above, Researching Operator receives this
knowledge at a stage of a system administrative activity analysis for an or-
ganization by filling in corresponding set of component structures. Basing
of the knowledge Researching Operator develops DF generation rules to
provide intelligent support for every Managing Operator. Therefore DFs
actually are information products of Researching Operator activity workout
and can be present as accounting and planning documents, multimedia
audio and video information, etc. The given products at the same time are
information models (IM) for Managing Operator.
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Ability of actual data contained in a certain information product to cor-
respond in meaning, to be brief and viewable, timeliness etc. relative to DMP’s
subjective information requirements is referred as IM relevance [2]. IM rele-
vance is dialectically connected to informative level of an operator as if can be
understood as property of a certain "information-operator" system. Such a prop-
erty defines ability of that data to reflect on one hand and ability of an operator
to perceive on the other hand an objective picture of certain object and its envi-
ronment in the range as needed to make his/her proper control actions.

On the way towards his/her targets, Managing Operator should raise
his/her knowledge level in order to improve quality of decisions he or her
accepts. Since the information source for him is IM set generated by the
Researching Operator communications between Managing Operator and
Researching Operator is inevitable taking place to exactly specify and make
consistent requirements to IM.

Let us build the model of interactive communication between Man-
aging Operator and Researching Operator basing on some issues of D. Har-
rah’s communication logical pragmatic model [3].

2. Logical pragmatic model to form relevant information
Communicative interaction of the operators is bi-directional, since any

operator can play "receiver" or "transmitter" role for information to be sent.
Let us assume concept of language L used by operators in their

communicative interaction. It is obvious, that dialogue between them occurs
in a natural language limited to frameworks of activity they are working for.
Semantic and syntactical analysis of their natural language sentences at an
officially formal style of dialogues is described in [5]. Using that analysis a
range of requirements to models of their formal description is determined
and applied 1 and predicate 2 models of are developed [6].

Applied model DMP knowledge representation is:

>=< fg
nf,nfK1 ,

where nf – non formalized DMP knowledge given as natural language sen-

tences; fg
nf  – DMP knowledge given as a formal grammar syntax.

Predicate model DMP knowledge representation is:

>=< p
nf,fg

nf2 ,

where p
nf  – DMP knowledge given as knowledge representation language

syntax of the first order predicates.
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Therefore the second component of communicative interaction
model is non contradictory operators’ knowledge nf (or Managing Op-

erator knowledge p
nf , as presented for IDSS KB) which they keeps in

certain moment of time t. As soon as functions IDSS do not include intelli-
gent support for Researching Operator, there is no need to enter his knowl-

edge p
nf  in KB. Let us define metric set QM, by means of which opera-

tors estimate received message (or IM received by his/her request out of
data warehouse) in certain moment of time t. Nowadays their types and
meanings are under development. Samples are given in [2, 3].

As far as "it is possible to express interest to certain topics by posting
finite question set to sender" (according to D. Harrah [3]), let us define
Q(V) as question set.

For formal operators’ questions representation questions that can be
raised by both operators model  was developed. As the result of answer
reception to questions posted or receptions of the information from corre-

sponding IM, there is operator knowledge expansion p
nf , in other words

there is a change of their informative levels to the current problem situation.

Let us present model  as follows: M3=< p
nf , p

nf +  >, where

p
nf + – the expanded knowledge of the operators generated as a result of

answers to posted questions.
While operators’ interactive communication is taking place an inter-

pretation is formed out of set of allowable interpretations Dop( p
nf ). We

shall enter definition for Dop( p
nf ). For this purpose we would consider

reflection C, which makes definite those variables in kind of statements

∃ P( , ) of statements system p
nf .

To statements of such kind in Russian there are non-widespread and
widespread narrative statements offered with pronominal words. In model 1
to statements of the first type there is to correspond the statement of a kind:

( )Reln_..._s2_s1w_ssubV = , (1)

where ( )n_..._s2_s1w_ssub  – a subject of the statement; n_..._s2_s1w_s

– a compound name of the subject; )n...1i(si = – elements of a compound
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name of the subject; w – a pronominal word such as "some", "a little",
"anyone" in a compound name of the subject sub (or object ob) in the
statements; Rel – the relation corresponding to a verb.

In model 2 to the statement (1) in case of use a pronominal word
"some" or "a little" by operators corresponds the formula:

( ) ( ) ( ) ( )( )xRnsx,nS...ksx,kS...1sx,1SxV ∧∧∧∧∧∃= ,

where ( )issub,iS  (i=1...n) – the double predicate describing connection sub

with an element of compound name is ; R(sub) – the single predicate corre-

sponding to relation Rel; x – objective variable corresponding to sub or ob.
As a result of a concrete definition, at reception of answers, statements

become: P(a,C(x)) where a and C(x) are concrete entities of applied area. Sys-

tem of statements p
nf  after operation of a concrete definition we shall desig-

nate ( p
nf ). Let us consider set of the elementary statements which are in-

cluded in system of formulas ( p
nf ), having designated it like VE(C( p

nf )).

Let us enter reflection Z:VE(C( p
nf ))→{true, false}, specifying

values "true" or "false" to each elementary statement included in the for-

mulas of system ( p
nf ). We shall distribute reflection Z to set of compos-

ite statements allowable in models 1, consists of elementary ones con-
nected with help of  ∧,∨, ¬ , →, ⊕ by rules:

Z(V1∧V2)=Z(V1)∧Z(V2), Z(V1∨V2)=Z(V1)∨Z(V2),
Z( ¬ V1)= ¬ Z(V1),

Z(V1→V2)=Z(V1)→Z(V2), Z(V1⊕V2)=Z(V1)⊕Z(V2).
Pair I=<C,Z> we shall name interpretation. Such an allowable

(I∈Dop( p
nf )) exists for system of statements p

nf , in case if

Z(V)=true for ∀V∈C( p
nf ).

The system of statements p
nf  generates questions of the following types.

Type 1. Disjunctive statements generate questions Q(V): "What from
suggested statements V1, V2, …, Vn are true?".

Type 2. Statements with an excluding disjunction generate questions Q(V):
"What from suggested statements V1, V2, …, Vn is true and only the one?".
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Type 3. Statements of kind V=∃ P( , ) generate questions Q(V):
"Find a meaning of C(x) using variable  such, that Z(P(a,C(x)))=true".

As a result of answers to system of questions {Q(V)} and complet-

ing, thus, allowable interpretation I∈Dop( p
nf ) operator knowledge p

nf
is supplemented with new knowledge:

+ ={V≡Z(V)| <C,Z>∈Dop( p
nf ), V∈VE(C( p

nf ))},

where 
í
ì
ë

=¬
=

=≡
false. Z(V)if,V

true, Z(V)if,V
)V(ZV

Then, the set of operator knowledge p
nf +  after communicative

interaction: p
nf + = p

nf ∪ + .

Quality of the received information and its influence on Managing
Operator’s informative level can be defined using approaches [2, 3].

As a whole, the communicative interaction process of operators

designated as OP is: OP= < L, p
nf , Q(V), + >.

Conclusion
ICMMS Managing Operator’s knowledge formalization is produced as

necessary for acceptance of organizational – administrative decisions. The de-
veloped set of models M1-M3 is a basis for extraction process automation of
knowledge which are necessary for Managing Operators’ intelligent support at
IDSS development cycle and formation relevant IM at an operation phase.

Scientific novelty of the challenge consists that on the basis D. Har-
rah’s information logical pragmatic models, the Managing Operator’s in-
formative level enhancement method is developed, covering both predesign
development cycles and an operation phase of IDSS as part of ICMMS. The
formal description of operators’ dialogue language has allowed to determine
the types of the questions arising during operators’ communicative interac-
tion and to describe process of operators’ knowledge expansion.
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Optimization and its applications
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Fedorchenko E.N. Research of influence of genetic algorithm pa-
rameters on parameters of its efficiency

The work is devoted to definition of significant characteristics of ge-
netic algorithm, effective combinations and constructions of genetic opera-
tors, optimum likelihood parameters. The analysis of genetic operators such
as tournament, simple and proportional selection, and also a crossover (cas-
ual, multi-point, universal) is lead in the work. The experiments are con-
ducted and recommendations on application of genetic operators and on
choosing of quantities of mutation and crossover points are given.
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WebCT(www.webct.com), Integrity eLearning WBTManage
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1. Valuisky V. Platforms of distance learning support – the analysis & the
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Specification, IMS Global Learning Consortium, Inc. – 2003.

Pritula A.V., Tabunshchik G.V. E-learning course ontology
The review of e-learning methods, tools and internet resources are

offered in the article. E-learning course architecture based on the tooles of
object-oriented analysis is described by the authors.
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ters of Hyperelliptic Curve Cryptosystems. – 2002. – 11 p.
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nite Fields // ANTS IV, LNCS 1838 / Ed. W. Bosma. – Berlin: Springer Verlag,
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Dolgov V.I., Nelasa A.V., Zaitcev S.A. Finding the group divisors
order of hypereliptic curve

The methods of finding of order of the group divisors are considered. The
software for special curves by method Furukava allowing to find the order of the
Jacobian group was developed. The experiments are conducted. Classes of iso-
morphic curves witch are correspond required for today security level are found.
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Function 1 =61,0000000*Normal(x;,992235940;2,16884729)
Function 2 =61,0000000*,968641E-1*(x>=,000048 & x<=10,3237890)

Function 3 =61,0000000*Expon(x;1,00782481)
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Function 5 =61,0000000*Lognorm(x;-2,0304262;2,67473212)
Function 6 =61,0000000*Chi2(x;,992235940)

0,0 0,5 1,0 1,5 2,0 2,5 3,0
0

10

20

30

40

50

60

70

80

90

100

1

3

6

5
4

2

 2 – 
- :

1 – , 2 – , 3 – , 4 – ,
5 – , 6 – -

Function 1 =76,3000000*Normal(x;,159237960;,714661248)
Function 2 =76,3000000*,112994657*(x>=,000009 & x<=8,84998500)

Function 3 =76,3000000*Expon(x;6,27990956)
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 5 [5]. -
 22  122 

HTTP-  (122/22≈5,55)  100  763 
 HTTP-  (763/100=7,63).

. 3 -
- -
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 3 –

- -

χ2 df χ2(df, 0,99) d (n1/2+0,12+
+0,11/ n1/2)·d

 HTTP-  (22 )
68,9129 6 0,00000 16,812 0,3552 3,97
1284,36 17 0,00000 33,409 0,7525 8,41
67,6958 4 0,00000 13,277 0,3465 3,88
21,5280 4 0,00025 13,277 0,1521 1,70
15,0378 4 0,00462 13,277 0,1629 1,82

- 32,0046 5 0,00001 15,086 0,2160 2,41
 HTTP-  (100 )

485,351 15 0,00000 30,578 0,4118 11,43
44614,7 85 0,00000 ≈120 0,9041 25,08
420,186 6 0,00000 16,812 0,5485 15,22
142,735 10 0,00000 23,209 0,2500 6,94
42,5179 14 0,00010 29,141 0,3185 8,84

- 68,2712 13 0,00000 27,688 0,5059 14,04

χ2 – , df – -
, p – 

, χ2(df, 0,99) – χ2
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Kolomoets G.P. The experimental research of statistical parame-
ters of http-session inter-packet intervals

Research of inter-packet time intervals of a HTTP-session is carried
out with the purpose of definition of the most approaching probability den-
sity distribution. For the first time statistical research for HTTP-session
protocol data units, separated from a service frames/packets, is carried out.
Results of the work can be used at computer network processes modeling.
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 3 – 

q0 q1 q2 q3 q4 q5 q6 q7 q8 q9 q10 q11

X1 q2 q4q5 q7 q2q4q5q7q8

X2 q2 q4q5 q7 q2q4q5q7q8

X3 q1 q3 q6 q1q3q6

X4 q2 q4 q7 q2q4q5q7q8

X5 q2 q4 q7 q2q4q5q7q8

X6 q10 q10 q10 q10 q10 q10 q10 q10

X7 q2 q4q5 q5 q7 q2q4q5q7q8

X8 q1 q2 q3 q4 q6 q7 q8 q1q2q3q4q6q7q8

X9 q2 q4q5 q4q5 q7 q2q4q5q7q8 q1q2q3q4q6q7q8

X10 q3 q4 q6 q7 q8 q1q2q3q4q6q7q8

X11 q11

X12 q11

X13 q11
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, : Yi = qi, i=1,…,m.
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Krivoulya G.F , Laptev M.A. The modeling of computer system
states on structural level in the form of finite state machine

The construction of diagnostic model of computer system states in
the form of finite state machine is considered in the article. The advantage
of the model consists in the fact to determine the transitions from one state
of the computer system to another having the number of input signals.
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Petrov E.G., Pisklakova O.A. The statement of the problem to mu-
tual transformation different types to uncertainties

The given work is devoted to a question of origin to need decision
making in condition greater or smaller degree to uncertainties. The analysis
was organized existing type to uncertainties, is worded statement of the
problem to mutual transformation different type to uncertainties. Also, the
most known existing methods were analysed to transformations type to un-
certainties with determination value and defect.
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 1998  [1]. 
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 syst.h, 
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, -
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Algraph/C++  ANSI/ISO ++ 1998/2003.
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 (  5 

10.01.2007 .).
 06.02.2007 .

Pinchuk V.P. Library module Algraph/ ++: a tool for graph
computations

The description of the library module Algraph/C ++, intended for
programming the problems connected to calculations on graphs is pre-
sented. The module includes functionally full set of classes, procedures,
functions and other definitions which allow increasing efficiency of process
of development of a program code and, at the same time, to improve its
qualitative characteristics, essentially expanding opportunities C++-
programming systems in the given area. The original algorithms developed
by the author of the report are put in a basis of some program components
of the library.
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,Keff  SCALE [1], MCNP4C [2], MCNPX [3]. 
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, ,
Ba a, .

235U  90 % ( -
 HEU)  20 % ( -

 LEU). 
-

. -
 1  2.

 1 –  HEU

HEU UO2

U, / 3 1,0 2,0 4,0 5,0 7,0 9,0

effK 0,9759 0,9799 0,9756 0,9771 0,9766 0,9763 0,9741

, n/ 2 1,47e-3 1,13e-3 5,76e-4 3,46e-4 6,41e-4 3,97e-4 5,06e-4

/D 1 1 1 1 0,815 0,815 0,778

 2 –  LEU

LEU UO2

U, / 3 2,0 3,0 7,0

effK 0,9769 0,9753 0,9741 0,9779

, n/ 2 8,78e-4 1,08e-3 3,67e-4 1,07e-3

/D 1,286 1,186 1,56 1

,  1  2, 
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 331 .
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Keff (SCALE) σ (SCALE) Keff (MCNPX) σ (MCNPX)
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CR-0200. –Vols. 1,2,3. – May, 2000.

2. MCNP-A. Ceneral Monte-Carlo N-Particle Transport Code. Version 4C /
Ed. Briesmeister J.F. – 2000.

3. MCNPX 2.4-0. RSICC Computer Code Collection. Monte-Carlo N-
Particle Transport Code System for Multiparticle and High Energy Applications /
CCC-715. – 2002.
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Prokhorets I.M., Prokhorets S.I., Rudychev Y.V., Fedorchenko D.V.,
Khazhmuradov M.A., Lukyanova V.P. Imitation modeling of the objects
with nuclear and radiation risks

Results of the safety investigations for objects with fission materials
are given. The method of definition of nuclear and radiating danger of ob-
jects with fission materials has get the further development. The programs
are developed on the basis of MCNP code for computing of the characteris-
tics of dangerous objects.
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: -
,  (

) .

 1 – -
, , -

 (2,3 – , p – -
, 4 – ,

32 – )

q 2 3 p 4 32

3 2.11001·10–7 2.11731·10–7 1.31713·10–6 1.08111·10–6 0.002501334
4 8.63964·10–7 1.15992·10–6 5.68907·10–7 7.28976·10–6 0.004114464
5 8.80001·10–6 9.15474·10–6 4.37778·10–6 3.55110·10–5 0.005274570
6 3.25038·10–5 2.83748·10–5 2.17838·10–5 0.000127584 0.006469274
7 8.54041·10–5 9.11896·10–5 2.43775·10–5 0.000383415 0.007102911
8 0.000250881 0.000225592 1.81110·10–5 0.000727322 0.006994414
9 0.000533898 0.000531811 9.28852·10–6 0.007878056
10 0.00102765 0.00104568 1.12619·10–5 0.00755565
11 0.0018486 0.00176425 1.32075·10–5 0.00835729
12 0.0025176 0.00244363 1.43811·10–5

13 0.0034176 0.00342195 1.55263·10–5
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Rubtsov A.G., Sadovsky M.G., Senashova M.Yu. Data loss recovery at
the symbolic sequences

Data loss recovery is provided due to the principle of maximal
likelihood. The matrix representations of the frequency dictionary, which are
allows to calculate the number of possible fillings and the probability of its
receiving are describe. The defined method is applied for various area of
knowledge, for example at communications theory and molecular biology.
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,ylmvx̂,ylmvx̂,ydtlmvx̂

zvzv

t

zv

vv

t

v

−=−=−=

−=−=−=

ñ

ñ −−−

0

1
0

1
0

0

1
0

(19)

zdzvdv l,l,l,l  – .



216

-
 [10], ,

 (3), 

,f̂uu −= 00 (20)

f̂ -

, 00u  – , -

.xm)xx(k)xx(ku ppp 02100 +−−−−= (21)

 “ p ” .

3.

: 2
0 17,1m ⋅= , 02mm = , 1,7,0 0 == bb , Hf ⋅= 262...0 ,

,01740  (1º).

 (1) – (4) -
: 1)  (8), (9); 2)  (8), (13), (14); 3)  (18), (19).

-
 [9]. 21 k,k -

-
 (3), (20), (21).

 (1) –
(4), (8), (13), (14), (20), (21).

. 1 , 2 , 3  ( x ), -
 ( x )  ( f ) -

. . 1 , 2 , 3 -
.  1, 2, 3 -

. , 20 ,

c,t 51= c,t 52= ,

, 20− 0 .

, -
, -

. -
,

. -
.



217

ct,

32,1 ˆ,ˆ,, xxx

x
2,1x̂ 3x̂

)

ct,

32,1 ˆ,ˆ,, xxx
x2,1x̂ 3x̂

)

 1

ct,

32,1
1 ˆ,ˆ,, xxxc−⋅

x

2,1x̂

3x̂

)

ct,

32,1
1 ˆ,ˆ,, xxxc−⋅

x

2,1x̂
3x̂

3x̂

)

 2

ct,

321
ˆ,ˆ,ˆ,, ffff

1̂f f

2̂f

3̂f

)
ct,

321
ˆ,ˆ,ˆ,, ffff

1̂f

f

2̂f

3̂f

)

 3



218

.
-
-

.

. -
,

, -
.

-

.

1. . .
 // 

: . . . - -
. : , 1990. – . 15–19.

2. Belvin W.K., Park K.C. On the state estimation of structures with
second-order observers // Proc. 30th Structures, Structural Dynamics and Mate-
rials Conference. – AIAA paper 89-1241, April 3-5, 1989. – P. 721–727.

3. Juang J.N., Maghami P.G. Robust eigensystem assignment for
state estimators using second-order models // AIAA Guidance, Navig. and
Contr. Conf., Portland, Ore, Aug. 20-22, 1990. – Collect. Tech. Pap. 1990.
Pt. 2. – P. 1428–1438.

4. . ., . . -
 // . – 1989. – 1. –

. 127–133.
5. . . -

 // . – 1996. – 2. –
. 100–107.

6. . . -
 // . . – 1993. –

5. – . 15–22.
7. . ., . . -

 // 
. – 1999. –  9. – . 13–20

8. . ., . ., . . -
-



219

 // -
. :
. . -

. – . 66. – : « ». – . 286–288.
9. . . -
. – .: , 1976. – 184 .

10. . ., . .
 // -

.  “ ”. –
2000. – .6. – . 34–37.

 – . . ., . . . ( , ).
-

 ( 11
 15.01.2007 .).

 31.01.2007 .

Potapenko Ye.M., Kazurova A.Ye., Vasilyeva Ye.V. Robust control
of the uncertain system

On a prime instance position control process by means of the robust
combined compensator consisting of the state vector and control system
uncertainty observer and a regulator is considered. Comparison of three
type observers of the compensator is carried out. Computer simulation has
confirmed functionality of the synthesized control system.
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Luchenko O.A., Gavrilenko O.I. Development of fault program
simulators for improvement of emergency operation of spacecraft
control systems activity

The actual problem of parametrical faults program simulators syn-
thesis for improvement spacecraft control systems is solved. For the first
time the simulators construction technique for systems such as «a grey box»
that allows to increase experimental improvement quality is offered. Results
of experimental researches on the developed research stand have proved
expediency of the offered program simulators construction technique use.
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Trufanov I.D., Lytij A.P., Chumakov K.I., Andrijas I.A. Synthesis
of models of control of local level of systems of indemnification jet en-
ergy powerful electrotechnological installations of arc steel-smelting
furnaces

The aim of the work is synthesis of models of identification and
laws of coordinate regulation of systems of indemnification of jet energy on
the side of a low voltage in electrotechnical complexes of powerful arc
steel-smelting furnaces. Scientific novelty consists in a mathematical sub-
stantiation and modeling of structure of systems of cross-section indemnifi-
cation of jet capacity. Practical significance consists in the economy of the
electric power within 10–12 %.
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Nelepin R.A., Solov’ev A.A. An experience of creation and use of
computer control system for autocar business

The paper is devoted to the problems of computer control of autocar busi-
ness. Changes in computer technique and economical situation are taken into con-
sideration. Main principles of the software development are presented. An exam-
ple of successful employment such a software in autocar business is described.
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: MRP (Material Requirements Planning – -

), CRP (Capacity Requirements Planning – -
), MRPII (Manufactory Resource Planning –

), ERP (Enterprise Resource
Planning – ), CRM (Customer
Relationship Management – ),
SCM (Supply Chain Management – ), APS
(Advanced Planning and Scheduling – -

), CSRP (Customer Synchronized Resource Planning –
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1.  ERP-
 ERP-  – ,

-
.

 SAP AG, Microsoft  Oracle. -
, . ERP-

 SAP AG  mySAP ERP, 
 SAP R/3, -

 ERP- . -
 33 000,  6 .

. :
NASA, Pentagon, Microsoft, Fiat, Philips, Sony, Volkswagen AG, Luf-
thansa,  ( ), SwissAirlines, American Airlines, Bosch, Air-
France, Alitalia, Finnair, Japan Airlines  [3].

 mySAP ERP 
 (  50%). 

: , Reemtsma, 
, , UMC, ,

.  mySAP ERP
 (1998),  (2000), -

 (2001),  (2004),  (2005, 
. ). , .

 mySAP ERP  Microsoft Business Solution -
 13%,  Oracle, -

 11%  ERP- .

2. ECC (ERP Central Components)  SAP NETWEAVER
, ,   SAP AG 

 ECC (ERP Central Components)  SAP NetWeaver -
 mySAP ERP, 

 [4].
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 31.01.2007 .

Pozdnyakov O.A, Parhomenko A.V., Tsokurenko I.I. Features of
creation an enterprise management system based on mySAP ERP

The article contains an overview of contemporary conceptions of
creating enterprise management systems, also there is an analysis of ERP-
systems market. There were investigated problems, that occurred during the
instill of mySAP ERP system into domestic enterprises. There were also
offered solutions of some problems with help of ABAP/4 language.
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