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In order to ensure safety of SCCI, it is proposed to use
hybrid crypto-code constructions based on the modified
asymmetric crypto-code McEliece systems on flawed codes,
which make it possible to obtain maximum quantity of emer-
gent properties at minimal resource cost for initiating in the
system the synergistic effect of security provision. The main
difference from known approaches to the construction of hy-
brid cryptosystems is the use of MCCS instead of symmetric
cryptosystems; to strengthen resistance and to “reduce” the
alphabet power (dimensionality of field GF(26-28) to build
the McEliece MCCS), the systems on flawed codes are em-
ployed.

The algorithms proposed in present work for the forma-
tion and decryption of a cryptogram in the hybrid crypto-
system based on MCCS on flawed codes make it possible
to practically implement HCCSFC. The study that we con-
ducted into energy consumption of major operations in the
hybrid cryptosystems and their stability on the basis of the
proposed assessment procedure confirms efficiency of their
application in order to provide basic requirements to service
quality in TES.

Keywords: hybrid cryptosystems, asymmetrical crypto-
code construction, algebraic geometric codes, flawed codes.
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In the course of present research, we examined a meth-
od to control the environment of a cognitive radio using
a PNN neural network as a decision-making system. As
a result of research into the WRAN environment control
architecture using a neural network, a flow chart of the
environment control algorithm has been developed. Its
special feature is that a neural network is located at each
base station and interacts with other WRANSs according
to the TEEE 802.22 standard. The cognitive radio envi-
ronment control architecture has been improved using a
PNN network. This is achieved by applying a special case
of radial basis networks — a probabilistic neural network
and a hybrid learning system, as well as a hybrid form of
error correction and accumulating the experience of past
iterations.

To simulate a PNN neural network, the MATLAB soft-
ware package was selected using standard functions of
“Neural” and “Simulink” sections. To determine the two
measurable vectors of the input set, four domains of input
vectors with a normal distribution law with arbitrary values
have been created. As a result of the network simulation, a
connectivity matrix corresponding to the input vector has
been generated.

A PNN neural network simulation showed statistically
confirmed results. The network has one competing layer and
a layer for receiving and splitting the attributes of the input
vector. This ensures the use of a small number of network neu-
rons and, accordingly, the fast learning ability of the network —
1200 ms, which is 1.67 times faster than the required value,
which is achieved by employing parallel processing of infor-
mation.

Moreover, the improved method provides the ability to
work in the presence of a large number of uninformative,
noise input signals, as well as the adaptation to environmen-
tal changes.




Keywords: cognitive radio, architecture, radio fre-
quency resource, neural network, probabilistic neural
network.
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We proposed a spatial method for the evaluation of signal
strength at the input of the receiver for the 802.11x family
of standards. For this purpose, an analysis was conducted
of the basic energy characteristic for any wireless channel
of the 802.11 standard and a model of the signal distribu-
tion was derived. The advantage of this method is the ease
of implementation and the possibility to take into account a
maximally possible number of destabilizing factors that can
be relevant for a particular room.

Based on the experimental evaluation of spatial distribu-
tion of strength for a typical room and for a corner placement
of access point, we received a universal mathematical model
and permissible limits of its change.

It was established that the level of signal fluctuations
indoors is affected by such basic independent components:
reflected signals from the room surfaces, interference ob-
stacles and noise. In the frequency range of 2.4 GHz for the
802.11 standard, there occurs a rather heterogeneous
distribution of signals in the room with the creation of
amplification and weakening regions with a difference of
up to 10 dBm, and under the most difficult conditions — up
to 25 dBm. It was also established that the heterogene-
ity of signal distribution increases proportionally to the
number of reflective surfaces in a room, which is addition-
ally enhanced by the presence of interference obstacles
and noise.

Keywords: a wireless channel of the 802.11 standard,
signal strength distribution, multibeam wave propagation.

References

1. Rose, K., Eldridge, S., Chapin, L. (2015). The internet of
things: An overview. The Internet Society (ISOC), 55.

2. Wescott, D. A., Coleman, D. D., Mackenzie, P., Miller, B.
(2011). CWAP Certified Wireless Analysis Professional Of-
ficial Study Guide: Exam PW0-270. Wiley Technology Pub.,
696.

3. Semenko, A. T. (2009). Suchasnyi stan stvorennia bezprovid-
nykh telekomunikatsiynykh system. Visn. Nats. un-tu «Lviv.
politekhnika», 645, 56—-67.

4. Chapre, Y., Mohapatra, P, Jha, S., Seneviratne, A. (2013).
Received signal strength indicator and its analysis in a
typical WLAN system (short paper). 38th Annual TEEE
Conference on Local Computer Networks. doi: 10.1109/
1en.2013.6761255

5. Jekabsons, G., Kairish, V., Zuravlyov, V. (2011). An Analysis
of Wi-Fi Based Indoor Positioning Accuracy. Scientific Jour-
nal of Riga Technical University. Computer Sciences, 44 (1).
doi: 10.2478/v10143-011-0031-4

6. Shchekotov, M. (2014). Indoor Localization Method Based
on Wi-Fi Trilateration Technique. Proceeding of the 16th
Conference of Fruct Association, 177—179.




7. Bobescu, B., Alexandru, M. (2015). Mobile Indoor Positioning
Using Wi-Fi Localization. Review of the AirForce Academy,
1(28), 119-122.

8. Soldo, 1., Malaric, K. (2013). Wi-Fi Parameter Measure-
ments and Analysis. Proceedings of the 9th International
Conference (Measurement 2013), 339-342.

9. Chrysikos, T., Kotsopoulos, S. (2013). Site-specific Valida-
tion of Path Loss Models and Large-scale Fading Charac-
terization for a Complex Urban Propagation Topology at 2.4
GHz. Proceedings of the International Multi Conference of
Engineers and Computer Scientists, IT, 585-590.

10. Mykhalevskyi, D. V. (2014). Doslidzhennia potuzhnosti
syhnalu pryimachiv standartu Wi-Fi. Aktual'nye problemy
sovremennoy nauki i puti ih resheniya, 29-31.

11. Mykhalevskyi, D. V., Nomyrovska, V. V. Posternak, O. M.
(2015). Doslidzhennia peredachi informatsii v umovakh
sumishchenoho ta susidnoho interferentsiinoho kanaliv dlia
standartu 802.11n. Vymiriuvalna ta obchysliuvalna tekhnika
v tekhnolohichnykh protsesakh, 2, 155-159.

12. Perahia, E., Stacey, R. (2013). Next Generation Wireless
LANs: 802.11n and 802.11ac. Cambridge University Press,
478.

13. Mykhalevskiy, D. V. (2014). Evaluation of wireless in-
formation transmission channel settings of 802.11 wi-fi
standard. Eastern-European Journal of Enterprise Tech-
nologies, 6 (9 (72)), 22-25. doi: 10.15587/1729-4061.
2014.31666

14. Yakimov, A. N., Andreev, P. G., Knyazeva, V. V. (2015).
Modelirovanie rasprostraneniya ehlektromagnitnyh voln
v pomeshchenii s uchetom vliyaniya mestnyh predmetov.
Zhurnal radioehlektroniki, 2, 1-14.

15. Kshishtof, V. (2006). Sistemy podvizhnoy radiosvyazi. Mos-
cow: Goryachaya liniya-Telekom, 536.

16. Gorodets’ka, O. S., Mikhalevs'kiy, D. V. (2016). Features
of MIMO technology in 802.11 standard. Scientific Papers
SWorld. doi: 10.21893,/2410-6720-2016-44-1-106

17. Rani, S., Talwar, R., Malhotra, J., Ahmed, S., Sarkar, M., Song,
H. (2015). A Novel Scheme for an Energy Efficient Internet
of Things Based on Wireless Sensor Networks. Sensors,
15 (11), 28603-28626. doi: 10.3390/s151128603

18. Afridi, M. A. (2015). Microstrip Patch Antenna — Designing
at 2.4 GHz Frequency. Biological and Chemical Research,
2015, 128—-132.

19. Mykhalevskiy, D. V. (2016). Investigation of sensitivity
impact of receiver to effective data transmission rate. Pro-
ceeding of the 1th TEEE International Conference on Data
Stream Mining & Processing. Lviv, 369-372.

20. Mykhalevskiy, D. V., Huz’, M. D. (2015). An evaluation of
the signal power distribution of a standard 802.11 trans-
mitter in the room. Sbornik nauchnikh trudov Sword,
3 (1(38)), 48-52.

DOL: 10.15587/1729-4061.2017.108449
ESTIMATION OF ACCURACY IN DETERMINING
THE TRANSLATIONAL VELOCITY OF A VIDEO
CAMERA USING DATA FROM OPTICAL FLOW
(p. 37-45)

Andrii Molchanov

M. E. Zhukovsky National Aerospace University
“Kharkiv Aviation Institute”, Kharkiv, Ukraine
ORCID: http://orcid.org/0000-0002-8325-7914

Vyacheslav Kortunov

M. E. Zhukovsky National Aerospace University
“Kharkiv Aviation Institute”, Kharkiv, Ukraine
ORCID: http://orcid.org/0000-0003-3960-6037

Rahman Mohammadi Farhadi

M. E. Zhukovsky National Aerospace University
“Kharkiv Aviation Institute”, Kharkiv, Ukraine
ORCID: http://orcid.org/0000-0002-9038-8154

The devised approaches are adapted to the complicated
conditions of observation in certain real tasks, and are fully
operational in those cases when existing standard algo-
rithms fail to give reliable results. We propose a method
for determining dynamic motion parameters based on the
algorithm of a dense optical flow using a texture analysis.
In order to determine an optical flow, we employed a block
mapping method that uses adaptively variable size and
adaptive motion vector search strategy with weighting the
measurements of image blocks, where each block is matched
with a texture indicator. A standard block method for es-
timating optical flow does not imply the use of weighting
of the image blocks. A measure of the image block textur-
ization and, consequently, the reliability of the computed
motion vector, is determined on the basis of conditionality
number of the information matrix. Based on the calculated
optical flow, in order to estimate motion parameters, it is
proposed to use the least square method that takes into
account noise of the measured data. In this case, the mini-
mization is applied at which a contribution to an error is
weighed, greater importance is given to the points where
the optical flow speed is larger. This is most useful when
the measurement of high speeds is more accurate. The norm
that produces the best results depends on the noise proper-
ties in the measured optical flow. When estimating param-
eters of the translational motion velocity of the entire image
frame, the proposed method considers textural differences
of the underlying surface, as well as noise in the measured
data of each image block.

We presented simulation results of a UAV motion along
different types of the underlying surface and estimated the
accuracy of determining translational motion parameters
using the optical sensor. Experimental results confirm
that the application of a texture analysis when evaluating
a motion field improves performance by recruiting a re-
duced number of vectors, as well as this proves to be more
accurate in comparison with traditional block brute-force
methods.

Keywords: UAV, optical navigation, dense optical flow,
motion field, motion parameters.
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In the process of development of numerous optical sys-
tems of aerospace designation, it is necessary to take into
account deformations that arise in the optical and mechani-
cal elements of the structure. Such deformations can occur
due to loads, vibrations, impacts, temperature effects, and
other factors. Their consideration in system development
will enable prediction of influence of external factors on
the final optical image quality. However, it is impossible to
directly import results of finite element analysis into optical
programs.

A special computer program Deform was developed,
which makes it possible to link programs for finite-element
and optical analysis. The general idea is to determine
parameters of the shape and spatial orientation of the
spherical or aspherical “basic” surface, which is most closely
approximated to the deformed surface for a specified set
of surface points. Next, approximation of the deformation
function of higher order is carried out.

Operability of this software has been proven during
development of means for a three-mirror anastigmattic
quasi-orthoscopic lens. With the help of parametric simula-
tion, a study was carried out on the influence of geometric
parameters of lightening and fastening on deformation of
the working surface of extra-axial segments of axisymmetric
mirrors. As a result of this study, an option of lightening and
fastening was selected, which minimized deformation of the
working mirror surfaces. The results of simulation of impact
of gravity on nonlightened and lightened mirrors, which was
carried out in ANSYS Workbench, were then imported into
ZEMAX optical analysis program for obtaining MTF charts
of the system.

Keywords: Zernicke polynomials, finite element analysis,
optomechanics, load simulation, mirrorweight reduction.
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The concept of guaranteed ignition detection at a site
was introduced. A criterion of optimization of guaranteed
detection was formulated, which comes down to the equal-
ity of probabilities of false detection and missing of ignition
source. Algorithms and structure of fire detectors, capable of
self-adjusting by ignition of materials, were developed. Their
distinctive feature is the possibility of being applied under
uncertain conditions for arbitrary and combustible materi-
als that are unknown in advance. To enhance effectiveness
of fire detectors capable of self-adjusting by combustion
of materials, we proposed adaptation of original threshold
value to current observations of ignition components. For
this purpose, it was proposed to use the procedure of median
filtration of recorded data.

As a parameter of convergence of the procedure of
threshold self-adjustment, we consider a fixed and dynamic
way of its determining. This makes it possible to provide
adjustment of original convergence of procedures toward
observed components of combustion of various materials.
Verification of the proposed self-adjusting fire detectors in-
dicates their capability to provide guaranteed detection of
sources of ignition for various materials at the early stages
under conditions unknown in advance.

Keywords: self-adjusting fire detector, guaranteed igni-
tion detection, combustible material, threshold value, veri-
fication.
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This paper describes the results of work in the field of
failure self-diagnostics for automated systems in real time

to increase the efficiency of their operation. We describe
the method developed of a diagnosis search formation
space by applying to the Expert System Knowledge Base
to diagnose failures in automated systems. The input data
for the Expert Diagnostic System is a conflicting set of
diagnostic codes generated by the automated system over
the time interval A¢ during its operation. We proposed
mathematical methods to work with a data structure “m-
tuples based on ordinary sets of arbitrary cardinality n”
to process the input data. We conducted a comparative
analysis to estimate the execution time of algorithms for
the diagnosis search formation space using sequential ac-
cess to the Boolean of input data and using the method
developed. The analysis showed that the application of
the proposed method changes the functional dependency
of the execution time estimation of the algorithm in accor-
dance with the number of its input data n from exponential
to cubic. The application of the method developed allows
us to minimize the time needed to establish the diagnosis
to real time. The method presented to diagnose automated
systems allows creating methods and algorithms for au-
tomatic self-recovery of their operability after reversible
failures in real time.

Keywords: expert diagnostic system, failure diagnostics,
data organization structure, estimation of algorithm execu-
tion time.
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