AN EXPORT AND IMPORT SCHEME FOR
CONTAINER DELIVERY BY FREIGHT
FORWARDING COMPANIES (p. 4-10)

Olga Akimova

Container shipment has promoted the development of inter-
modal connections with the use of different vehicles. The activity
of freight forwarding companies (FFC) is aimed at improving con-
tainer transportation of export and import cargoes to the clients,
which is possible due to improving motor transportation of goods
in containers. The major limitation of FFC activity is their special-
izing in one direction only — export or import. In import, container
delivery expenses of the client depend upon the time of container
shipping from the port. The average penalty makes up $10 to $25
per TEU daily.

The paper suggests an export and import scheme of container
deliveries by linear operators to FFC clients. The scheme allows
shortening the term of container equipment exploitation and reduc-
ing linear operators’ demurrage and detention expenses due to the
suggested algorithm of FFC search of export freight for their return-
ing auto transport.

The economic indicator of improving the export and import
scheme of container shipment was received while arranging cargo
delivery from Kyiv at a price of $ 650 to $ 750 per vehicle. Every
day Odessa port ships 10 to 20 containers with import goods, and 5
to 10 of them can be shipped with export goods on their way back
so that the average profit beyond the driver’s wages could make up
approximately $ 1500 to $ 2500 per day.

Keywords: freight forwarding companies, containers, demur-
rage, detention, linear operators, motor transport, seaports, PLS,
schemes, freight/cargoes.
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AUTOMATED SYNTHESIS OF LANDSCAPE
SURFACE MODEL BASED ON SATELLITE IMAGES
(p. 10-15)

Petr Kachanov, Andrey Zuev

A method for automated construction of a realistic model of the
landscape surface using satellite images and height fields as source
data is proposed in the paper. A practical example of the landscape
model synthesis is considered, performance characteristics of the
method are evaluated.

Solving the problem of synthesis and imaging of realistic land-
scape surface in training complexes is integrated and computation-
ally challenging because of the high level of detail of existing land-
scapes and the need to model their extended regions.

The method allows to obtain various types of landscapes in all
climatic conditions and provides a basis for developing the vegeta-
tive cover synthesis methods. Feature of this method is minimization
of the number of textures, used for the model imaging and correspon-
dence of visual and physical landscape models.

Automation allows to significantly reduce the amount of manual
work, as well as improve the quality of the synthesized landscape
model. Computational resources, required for the landscape surface
synthesis are minimized, which allows to use cheaper hardware for
the imaging system construction and leads to lower price of training
complex.

Keywords: height field, landscape texturing, training complexes,
imaging system, cluster analysis.
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THE FORMATION OF THE CONCEPT OF
ROBOTIC MONITORING OF AN UNDERWATER
ENVIRONMENT BASED ON THE USE OF
REMOTELY OPERATED VEHICLES (p. 16-21)

Aleksandr Blinzov, Andrej Sirivehuk

To date, water resources monitoring in Ukraine is almost not
performed. Major monitoring work is carried out without the use of
specialized monitoring systems, though Ukraine has experience in
applying remotely operated vehicles. For a more effective monitoring
of an underwater environment, it is necessary to create the concept
of remotely operated vehicle that could meet the underwater envi-
ronment lighting requirements.

Existing monitoring tasks were classified into the four groups
according to the scope of application. Each group has common, rela-
tive to the control system and specific tasks. Since the tasks to be
performed by the control system, have common operation modes,
there is the possibility to develop its generalized structure.

Generalized hierarchical structure of the automatic control
system of remotely operated vehicle was developed to perform the
underwater environment monitoring tasks. It contains three levels:
strategic, tactical and executive. Implementing individual blocks of
this structure is complex scientific and technical problem. The most
promising is the use of artificial intelligence tools in the synthesis of
elements of these blocks.

Intelligent components of the automatic control system ensure
reduction of load on ROV operators and underwater environment
monitoring efficiency improvement.

Keywords: remotely operated vehicle, water resources monitor-
ing, intelligent control system, monitoring concept.
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SEMIGRAPHICAL MODEL OF RAILWAY STATIONS
OPERATION (p. 21-26)

Anatoly Verlan

Semigraphical model of railway stations operation for techni-
cal and operational evaluation of their technology is presented in
the paper. The paper is aimed at improving the model structure to
simplify the mechanical engineer’s interaction with a computer at
the stage of a formal description of the model. In the simulation,
railway station is considered as a complex system, in which main-
tenance of facilities by technical means and executors is carried out
by performing manufacturing operations with them in accordance
with the process. The developed semigraphical model includes the
model of the station technical support, the model of the station op-
eration, a list of serviced facilities, list of facility service technolo-
gies. Construction of these models is performed using the methods
of graph theory and object-oriented analysis. The proposed model
enhances the rate of human-machine interaction through auto-
mated insertion of the full range of operations that meet the facility
service technology, automated modification of groups of operations
and automated calculation of the station operation indicators in
the schedule. The model is implemented as a supplement to the Au-
toCAD package. Using the proposed semigraphical model allows to
reduce the load on mechanical engineers in developing operation
technologies of stations and complex analysis of their operation by
reducing routine operations.

Keywords: railway station; manufacturing process; station op-
eration schedule; mathematical model.
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MODELING OPERATIONS OF WARNING
RAILROAD WORKERS BY STATION DUTY
OFFICERS (p. 26-29)

Sergey Zmiy, Vladimir Moroz, Roman Turchinov

Existing safety technologies of works on the railroad tracks
oblige the station duty officer to warn railroad workers about all
movements of rolling stock through the working space. However,
the information load on the human operator is sometimes such
that the station duty officer can not timely transfer this type of
messages.

Therefore, the aim of the paper is to obtain quantitative values of
probability of timely fulfillment of the operation of warning railroad
workers and passengers.

To achieve this goal, the problem of constructing a model of
operation of notifying railroad workers and passengers by the station
duty officer, as well as obtaining the relationships among the prob-
ability of timely fulfillment of the operation, psychophysiological
state of the operator and the number of crews on the tracks were
solved. For this purpose, a functional-semantic network was devel-
oped and modeling of the operation of warning railroad workers and
passengers by the station duty officer was performed.

As a result of the modeling, it was found that the probability of
timely fulfillment of the operation does not meet the standards in
the case of both the deterioration of the psychophysiological state of
the station duty officer, and increase in the number of concurrently
working crews.

The studies can be used for decision-making on the allocation
of warning functions between the station duty officer and control
system.

Keywords: warning, station duty officer, railroad workers,
functional-semantic network, modeling, mathematical expectation,
warning probability.
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MODELING OF DIFFERENTIAL DIAGNOSIS
CLASSIFIERS OF PATHOLOGICAL STATES OF THE
CARDIOVASCULAR SYSTEM (p. 30-34)

Ievgen Nastenko, Volodimir Pavlov, Olena Nosovets

The results of creating differential diagnosis classifiers of
pathological states of the cardiovascular system are given in the
paper. This task allows to solve the problem of creating non-inva-
sive diagnosis method that allows to use repeated measurements,
obtained in a state of unrest. A feature of this formulation is the
classification of complex objects, each of which can overlap with
other objects.

It is proposed to use the convolution of objects, obtained
through the application of the modified combinatorial group
method of data handling. Classification problem is solved by the
“one-against-all” approach, i.e. a set of models, opposing each
state to all other is modeled. The main purpose of the work was
selecting the optimal modeling method, which allows to get the
maximum accuracy on the training and test samples. As a result
of the analysis, it was proved that the group method of data han-
dling, which has shown the classification accuracy of over 90 %
at the separation of all diagnoses is optimum for such problems.

Keywords: modeling, classifiers, logistic regression, discrimi-
nant analysis, group method of data handling.
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RESCUE EQUIPMENT COMPLETING PROBLEM
AND TECHNOLOGIES FOR ITS SOLUTION (p. 35-41)

Vasyl Kryshtal, Vitaliy Snytyuk

The paper deals with the rescue equipment completing problem
and aspects of its solution. In recent years, this problem has become
of particular importance and the necessity of its solution is under-
lined by resource-fiscal deficit. The analysis has shown a certain
similarity of the considered problem with the bin packing problem.
However, in contrast, we deal with the multicriterion discrete opti-
mization problem.

A set of the structure, functioning and development models,
accompanying the obtained solution at its lifecycle stages was elabo-
rated. These models allow to construct the area of potential solutions
and, most importantly, provide the ability to change the equipment
range over time, ensuring its adaptive properties.

Four main completing assessment criteria: functionality, per-
formance, power and price were indicated. The objective function
was built based on the additive convolution to determine the
optimal variant of rescue equipment completing. Since this prob-
lem is discrete optimization problem and the number of possible
completing variants is significant, it was proposed to solve it using
the composition of evolutionary methods, the analytic hierarchy
process and fuzzy set theory, for which data pre-preparation pro-
cedures were developed. The structure of the knowledge base,
which is the information basis of the decision support processes
was developed.

Keywords: rescue equipment, completing, optimization, crite-
rion, information base.
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SELECTION OF METROLOGICAL SUPPORT OF
MANAGEMENT OF COMPLEX FOUNDRY OBJECTS
WITH HARDLY MEASURABLE PARAMETERS

(p. 41-47)

Gennady Oborskyi, Alexandr Stanovskyi,
Igor Prokopovich, Marianna Dukhanina

It is shown that the parameters of foundry objects are usually
hardly measurable, which creates serious metrological problems in
the organization of the ACS for such processes. The system of selec-
tion of the metrological support, including obtaining the time-space
mapping from the object and its convolution to the measurement
result based on the classification of the measurement methods using
Kohonen neural networks with an open set of classes is proposed.

On the example of sand casting process, the operation of the sys-
tem of selection of measurement methods for various manufacturing
process stages with six-tuple of discrete characteristics of the mea-
surement object at the system input and one of the known methods
at the output is shown.

The system provides for the expansion of the known list of
measurement methods, thereby determining the direction of the
scientific search for researchers-metrologists.

Keywords: complex systems, metrological support, hardly mea-
surable parameters, Kohonen map.
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PREDICATE ALGEBRA APPLICATION FOR
AIR OBJECTS RECOGNITION BY THE RADAR
SPECTRAL IMAGE (p. 48-53)

Volodymyr Zhyrnov, Svetlana Solonskaya

The possibility of predicate algebra application for air objects
recognition by the radar spectral image is analyzed in the paper. The
author examines the human-operator’s decision-making algorithms

to analyze the features of clutter and air objects signals spectra. The
spectral pattern is described by the predicate on the set of spectral
channels, which have exceeded a certain threshold value. Features-
predicates, by a combination of which the instantaneous spectrum
uniquely correlates with one of the spectrum types, are introduced to
identify the spectral types. Air objects recognition is held by solving
the developed equations of predicate operations. Based on the ob-
tained equations, functional diagram of the automatic determination
of the spectral types is constructed.

As aresult it is shown that the application of mathematical tools
of predicate algebra allows automatic and real-time performance of
all operations on the identification of features and radar recognition
of air objects by the spectral image of the received signals.

Keywords: predicate algebra, air objects recognition, spectral
image, clutter, human-operator.
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AN ALGORITHM FOR OPERATING AND
OPTIMIZING INFORMATION FLOWS IN WIRELESS
SENSOR NETWORKS (p. 53-63)

Pavel Galkin

The paper suggests a principle for splitting a wireless sensor network
into piconetworks. The approach allows using advantages of cluster-



ization. A criteria matrix is suggested as a determiner of factors that
would impact the intensity of information flows. The devised algorithm
facilitates managing the information flow through network nodes. The
ant algorithm would be modified in two ways. The first approach is based
on an algorithm of managing data transmission through the node of a
wireless sensor network and additional exploiting of the node buffer. The
second approach to modification suggests introduction of a semaphore
principle. The two modifications may be considered as separate modified
ant algorithms. The suggested ant algorithm with the use of semaphores
can be applied for optimizing routes and traffic as well as for other tasks
within large dimensions of search areas. The semaphore method would
be used to restrict access to some nodes: in the first case—through a fixed
number of flows, while in the second case—through nodes receiving alarm
signaling. The research findings can be applied in designing wireless sen-
sor networks.

Keywords: algorithm for operating and optimizing, information

flows, wireless sensor networks, piconetwork.
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