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General approaches to model development are presented. 
First of all, the system of concepts, assumptions and limita-
tions is formed, within the framework of which a mathematical 
model of behavior must be developed. Taking this into account, 
the mathematical model of the conflicting agents behavior, 
presented in the form of algebraic and differential equations, 
is developed. The developed model presents both the technical 
characteristics of the security system and the psychological 
characteristics of the participants in the cyber conflict, which 
affect the financial characteristics of the investment processes 
in cybersecurity systems. A distinctive feature of the proposed 
model is the simultaneous consideration of the behavior of the 
parties to a cyber conflict not as independent parties, but as 
agents mutually interacting with each other. The model also 
makes it possible to simulate the destabilizing effect of the 
confrontation environment disturbances on the behavior of the 
conflicting parties, changing the degree of vulnerability of the 
cybersecurity system along various attack vectors and the level 
of their success.

Using the developed model, simulation modeling of the 
interacting agents behavior in a cyber conflict is performed. 
The simulation results showed that even the simplest behavior 
strategies of the attacking side (“the weakest link”) and the de-
fense side (“wait and see”) make it possible to ensure information 
security of the business process loop.

The developed model of interaction between the attacker 
and the defender can be considered as a tool for modeling 
the processes of the conflicting parties behavior when imple-
menting various investment scenarios. The simulation results 
enable decision-makers to receive support regarding the 
direction of investment in the security of the business pro- 
cess loop.

Keywords: behavior models, antagonistic agents, attack 
tree, business process loop.
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The results of the development of the model of the an-
tagonistic agents behavior in a cyber conflict are presented. It 
is shown that the resulting model can be used to analyze invest-
ment processes in security systems, taking into account the as-
sumption that investment processes are significantly influenced 
by the behavior of parties involved in a cyber conflict.
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water flow. This leads to a decrease in the PSC thrust force and 
negatively affects the controlled trajectory motion of the under-
water vehicle. The research was conducted for a specific type of 
AUV for the plane curvilinear motion mode.

The mathematical modeling method was chosen as the 
research method. To this end, the well-known AUV motion 
mathematical model is supplemented by the control system that 
simulates (mimics) its trajectory motion. The developed model 
consists of four main units: an AUV improved model; the vehicle 
speed setting unit; the nozzle rotation angle control unit; the 
unit containing the AUV pre-prepared motion trajectories. 

The research results of the AUV hydrodynamic parameters 
for several typical trajectories of its motion are presented. The 
investigated parameters include the following: the required nozzle 
rotation angle; the vehicle actual motion trajectory; the vehicle 
velocity; the propeller shaft moment; the propeller thrust force.

As a result of the conducted researches, the dependence 
diagram of the propeller thrust force on the AUV nozzle rotation 
angle in the speed range from 0.2 m/s to 1 m/s and during the 
nozzle rotation in the range of up to 35° was constructed. A three-
dimensional matrix, which describes the dependence of the pro-
peller thrust force on the incident water flow angle and velocity 
of the vehicle, was created. The obtained dependence can be used 
in the synthesis of automatic control systems regulators of AUV 
plane manoeuvering (shunting) motion of increased accuracy.

Keywords: autonomous underwater vehicle, propulsion and 
steering complex, mathematical modeling, rotary nozzle.
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The research of nonlinear hydrodynamic characteristics of 
the propulsion and steering complex (PSC), which influence the 
accuracy of the plane trajectory motion of an autonomous under-
water vehicle (AUV), is carried out. During the underwater ve-
hicle curvilinear motion, its PSC operates in an oblique incident 
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phase-to-ground fault is clarified. The model takes into account 
a discrete nature of the output voltage and power switches com-
mutation inertia of a voltage inverter as a part of the converter. A 
technique is proposed for the formation of a mathematical model 
of a cable line with distributed parameters as a set of differential 
equations of state and algebraic coupling equations in matrix form. 
In this case, the cable is divided into three-phase elementary sec-
tions, for a set of typical equivalent circuits of which a graph is 
built, the matrix of the main sections and the matrix coefficients 
of the equations are calculated. The latter are solved by numeri-
cal methods. This allows to take into account the wave processes 
in the cable for a high-frequency pulse-width modulated output 
voltage of the frequency converter. Also the asymmetry of the in-
sulation ground resistance, accompanying a ground fault, is taken 
into account. The matrix-topological approach allows to avoid 
operations with partial derivatives with respect to geometric co-
ordinates of the cable. The relevance of the research resulted from 
the neglect of significant factors in known models, which reduces 
the accuracy of the analysis. In particular, the influence of the dis-
crete nature of the output voltage of the frequency converter, the 
distributed nature of the cable line insulation parameters and the 
transverse asymmetry in emergency mode on the instantaneous 
values of the ground fault current are not taken into account. As a 
result of numerical simulation for the network of specific configu-
ration, it was found that the occurrence of ground fault through 
a human body in the cable branch of the frequency converter is 
characterized by an unacceptably high probability of fatal electro-
cution. The monitoring method of the insulation resistance of the 
power network branch, equipped with the semiconductor frequen-
cy converter, is proved. The implementation of the method will 
improve the electrical safety of underground electrical networks 
due to the timely detection of insulation damage of the frequency 
converter cable branch and the transmission of a signal to turn off 
the supply voltage.

Keywords: frequency converter, ground fault, autonomous 
inverter, state variables, electrocution.
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The mathematical model of the frequency converter cable 
branch as a part of the mine section power network with a single 
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out. For comparative evaluation, eight MI software with built-in 
and universal computers were selected. Selected MI software 
was preliminarily evaluated by methods and algorithms that are 
based on the requirements of national standards and documents 
of international and regional legal metrology organizations 
OIML and WELMEC. Based on the results of the analysis of 
the requirements of the WELMEC guidelines for testing MI 
software, generalized and particular indicators were selected for 
assessing the quality of MI software. Expressions to obtain the 
numerical value of each partial indicator for each generalized 
indicator was generated.

For comparative evaluation, the analytic hierarchy process 
(AHP) was chosen, since it allows comparing and quantifying 
alternative solutions. For the purpose of relevant comparison, 
when evaluating a specific MI software, all compared elements 
were taken into account. The latter were grouped into general-
ized indicators, each of which was evaluated separately. Pairwise 
comparisons and all other stages of assessment using AHP were 
carried out on the basis of generalized indicators. For pairwise 
comparison of all quantitative and qualitative indicators with 
the presentation of the equation in a quantitative form, the Saati 
scale was used. The weight coefficients of each partial indicator 
were determined by the expert method.

The main indicators for MI software with a built-in and 
universal computer were determined, which have the greatest 
impact on the results of conformity assessment. It was found that 
without the presentation of documentation and identification of 
MI software with built-in and universal computers, it is impossi-
ble to begin the conformity assessment procedure in accordance 
with the requirements. The test indicator of storage devices and 
the special test indicator of software for particular MI are some 
of the significant indicators. At the same time, the reading test 
indicator and the test indicator of software separation levels are 
practically not applicable and can be neglected.

Keywords: software, measuring instrument, quality assess-
ment, analytical hierarchy process.

References 

1.	 Directive 2014/32/EU of the European Parliament and of the 

Council of 26 February 2014 on the harmonisation of the laws of 

the Member States relating to the making available on the mar-

ket of measuring instruments (recast) // Official Journal of the 

European Union, 2004. L96/149. Available at: https://eur-lex.

europa.eu/legal-content/EN/TXT/?uri=CELEX:32014L0032

2.	 OIML D 31:2008. General Requirements for Software Con-

trolled Measuring Instruments (2008). OIML. Paris, 53.

3.	 COOMET R/LM/10:2004. COOMET Recommendation: Soft-

ware for Measuring Instruments: General Technical Specifica-

tions (2004). COOMET, 10.

4.	 WELMEC 7.1. Informative Document: Development of Soft-

ware Requirements. Available at: http://www.welmec.org/fil-

eadmin/user_files/publications/WG_07/7-1_FRPO.pdf

5.	 WELMEC 7.2. Software Guide (Measuring Instruments Di-

rective 2014/32/EU1). Available at: http://www.welmec.org/

fileadmin/user_files/publications/WG_07/Guide_7.2_2015__

Software.pdf

6.	 WELMEC 2.3. Guide for Examining Software (Non-automatic 

Weighing Instruments). Available at: http://www.welmec.org/

fileadmin/user_files/publications/2-3.pdf

Converter Fed Induction Motor Drive (MCIMD). Journal of 

Advanced Research in Dynamical and Control Systems, 11, 

734–744. Available at: http://jardcs.org/papers/v9/sp/6359.pdf

6.	 Hoshmeh, A., Schmidt, U. (2017). A Full Frequency-Dependent 

Cable Model for the Calculation of Fast Transients. Energies,  

10 (8), 1158. doi: https://doi.org/10.3390/en10081158 

7.	 Czaja, P. (2016). Anti-shock safety of industrial electric instal-

lations with built-in frequency converters. 2016 Progress in 

Applied Electrical Engineering (PAEE). doi: https://doi.org/ 

10.1109/paee.2016.7605113 

8.	 Czapp, S., Borowski, K. (2013). Immunity of Residual Cur-

rent Devices to the Impulse Leakage Current in Circuits with 

Variable Speed Drives. Electronics and Electrical Engineering,  

19 (8). doi: https://doi.org/10.5755/j01.eee.19.8.2883 

9.	 Cocina, V., Colella, P., Pons, E., Tommasini, R., Palamara, F. 

(2016). Indirect contacts protection for multi-frequency cur-

rents ground faults. 2016 IEEE 16th International Confer-

ence on Environment and Electrical Engineering (EEEIC).  

doi: https://doi.org/10.1109/eeeic.2016.7555701 

10.	 Czapp, S., Guzinski, J. (2018). Electric shock hazard in circuits 

with variable-speed drives. Bulletin of The Polish Academy 

of Sciences: Technical Sciences, 66 (3), 361–372. doi: http:// 

doi.org/10.24425/123443

11.	 Czapp, S. (2010). The effect of PWM frequency on the ef-

fectiveness of protection against electric shock using residual 

current devices. 2010 International School on Nonsinusoi-

dal Currents and Compensation. doi: https://doi.org/10.1109/

isncc.2010.5524515 

12.	 Syvokobylenko, V. F., Vasylets, S. V. (2017). Matematychne 

modeliuvannia perekhidnykh protsesiv v elektrotekhnichnykh 

kompleksakh shakhtnykh elektrychnykh merezh. Lutsk: Vezha-

Druk, 272.

13.	 Pat. No. 135438 UA. Sposib kontroliu aktyvnoho oporu izo-

liatsiyi vidhaluzhennia elektrychnoi merezhi z napivprovid-

nykovym peretvoriuvachem chastoty (2019). MPK6 G01R 

27/18, H02H 3/16. No. u201901598; declareted: 18.02.2019; 

published: 25.06.2019, Bul. No. 12.

DOI: 10.15587/1729-4061.2019.175811
QUALITY ASSESSMENT OF MEASUREMENT 
INSTRUMENT SOFTWARE WITH ANALYTIC 
HIERARCHY PROCESS (p. 35-42)

Oleh Velychko
State Enterprise “All-Ukrainian State Scientific and Production 

Centre for Standardization, Metrology, Certification and 
Protection of Consumer”, (SE “Ukrmetrteststandard”),  

Kyiv, Ukraine
ORCID: http://orcid.org/0000-0002-6564-4144

Oleh Hrabovskyi
Odessa State Academy of Technical Regulation and Quality, 

Odessa, Ukraine
ORCID: http://orcid.org/0000-0001-7134-3682

Tetyana Gordiyenko
Odessa State Academy of Technical Regulation and Quality, 

Odessa, Ukraine
ORCID: http://orcid.org/0000-0003-0324-9672

A comparative analysis of the results of conformity assess-
ment of software for measuring instruments (MI) was carried 



67

Information and controlling system

22.	 Drake, P. R. (1998). Using the Analytic Hierarchy Process in 

Engineering Education. International Journal of Engineering 

Education, 14 (3), 191–196.

23.	 Roy, R. (Ed.) (2004). Strategic Decision Making: Applying the 

Analytic Hierarchy Process. Springer-Verlag, 170. doi: https://

doi.org/10.1007/b97668 

24.	 Longaray, A. A., Gois, J. de D. R., Munhoz, P. R. da S. (2015). 

Proposal for using AHP Method to Evaluate the Quality of 

Services Provided by Outsourced Companies. Procedia Com-

puter Science, 55, 715–724. doi: https://doi.org/10.1016/ 

j.procs.2015.07.083 

25.	 Velychko, O., Gordiyenko, T., Kolomiets, L. (2017). A com-

parative analysis of the assessment results of the competence of 

technical experts by different methods. Eastern-European Jour-

nal of Enterprise Technologies, 4 (3 (88)), 4–10. doi: https:// 

doi.org/10.15587/1729-4061.2017.106825 

DOI: 10.15587/1729-4061.2019.176174
DEVELOPMENT OF THE METHOD OF 
STRUCTURAL AND PARAMETRIC SYNTHESIS 
OF THE QUANTON DIAGNOSTIC AND HEALTH 
COMPLEX (p. 42-51)

Igor Ogorodnyk
International Academy of Science and Innovation Technologies, 

Kyiv, Ukraine
ORCID: http://orcid.org/0000-0002-0659-2460

Olena Vysotska
National Aerospace University Kharkiv Aviation Institute, 

Kharkіv, Ukraine
ORCID: http://orcid.org/0000-0003-3723-9771

Mykola Ternyuk
International Academy of Science and Innovation Technologies, 

Kyiv, Ukraine
ORCID: http://orcid.org/0000-0002-3485-8748

Наnna Bilovol
Ukrainian State University of Railway Transport,  

Kharkіv, Ukraine
ORCID: http://orcid.org/0000-0001-6168-5216

The synthesis method based on the use of information in-
variants is proposed, and structural-parametric synthesis of the 
Quanton diagnostic and health complex is performed. Structural 
and parametric optimization of the complex is carried out ac-
cording to the performance criterion. As information invariants, 
complete (within the accepted classification) sets of methods to 
obtain the functional properties of the complex, phase cycles of 
the life cycle, structures of technical subsystems and methods for 
controlling the technicalization levels, productivity and energy 
efficiency of processes are used. The sets of methods to obtain the 
functional properties of the complex and phase cycles of the life 
cycle are formed by elementwise complication of the correspond-
ing attributes. The set of structures of technical subsystems 
corresponding to certain levels of technicalization of functions 
is determined on the basis of the periodic system of technical 
elements. Complete sets of possible structural solutions for 
methods of controlling the productivity and energy efficiency of 
processes are obtained by the topological product of the sets of 

7.	 Velichko, O. N. (2007). Normative base for certification of mea-

surement provision software. Measurement Techniques, 50 (4), 

364–371. doi: https://doi.org/10.1007/s11018-007-0076-5 

8.	 Velichko, O. N. (2009). Basic tests, stages, and features in 

monitoring measuring instrument software. Measurement Tech-

niques, 52 (6), 566–571. doi: https://doi.org/10.1007/s11018-

009-9308-1 

9.	 Velychko, O., Gordiyenko, T., Hrabovskyi, O. (2018). Testing of 

measurement instrument software on the national level. East-

ern-European Journal of Enterprise Technologies, 2 (9 (92)), 

13–20. doi: https://doi.org/10.15587/1729-4061.2018.125994 

10.	 Velychko, O., Gaman, V., Gordiyenko, T., Hrabovskyi, O. (2019). 

Testing of measurement instrument software with the purpose 

of conformity assessment. Eastern-European Journal of En-

terprise Technologies, 1 (9 (97)), 19–26. doi: https://doi.org/ 

10.15587/1729-4061.2019.154352 

11.	 DSTU 7363:2013. Prohramne zabezpechennia zasobiv vymiri-

uvalnoi tekhniky. Zahalni tekhnichni vymohy (2013). Kyiv: 

Minekonomrozvytku Ukrainy, 11.

12.	 Tasić, T., Grottker, U. (2006). An overview of guidance docu-

ments for software in metrological applications. Computer 

Standards & Interfaces, 28 (3), 256–269. doi: https://doi.org/ 

10.1016/j.csi.2005.07.012 

13.	 Richter, D., Grottker, U., Talebi, D., Schwartz, R. (2006). The 

new European software guide for legal metrology: Basic prin-

ciples. Computer Standards & Interfaces, 28 (3), 270–276.  

doi: https://doi.org/10.1016/j.csi.2005.07.005 

14.	 Jacobson, J. (2006). Validation of software in measuring instru-

ments. Computer Standards & Interfaces, 28 (3), 277–285.  

doi: https://doi.org/10.1016/j.csi.2005.07.006 

15.	 Esche, M., Thiel, F. (2015). Software Risk Assessment for Mea-

suring Instruments in Legal Metrology. Proceedings of the 2015 

Federated Conference on Computer Science and Information 

Systems. doi: https://doi.org/10.15439/2015f127 

16.	 Sadiq, M., Md. Khalid Imam Rahmani, Mohd. Wazih Ahmad, 

Jung, S. (2010). Software risk assessment and evaluation pro-

cess (SRAEP) using model based approach. 2010 Interna-

tional Conference on Networking and Information Technology.  

doi: https://doi.org/10.1109/icnit.2010.5508535 

17.	 Peters, D., Grottker, U., Thiel, F., Peter, M., Seifert, J.-P. (2014). 

Achieving Software Security for Measuring Instruments un-

der Legal Control. Position Papers of the 2014 Federated 

Conference on Computer Science and Information Systems.  

doi: https://doi.org/10.15439/2014f460 

18.	 Boccardo, D. R., dos Santos, L. C. G., da Costa Carmo, L. F. R., 

Dezan, M. H., Machado, R. C. S., de Aguiar Portugal, S. (2010). 

Software evaluation of smart meters within a Legal Metrol-

ogy perspective: A Brazilian case. 2010 IEEE PES Innovative 

Smart Grid Technologies Conference Europe (ISGT Europe).  

doi: https://doi.org/10.1109/isgteurope.2010.5638881 

19.	 Peters, D., Peter, M., Seifert, J.-P., Thiel, F. (2015). A Secure 

System Architecture for Measuring Instruments in Legal Me-

trology. Computers, 4 (2), 61–86. doi: https://doi.org/10.3390/

computers4020061 

20.	 Saaty, T. L. (1992). The Hierarchon: A Dictionary of Hierar-

chies. Pittsburgh, Pennsylvania: RWS Publications, 496.

21.	 Saati, T. L. (2008). Prinyatie resheniy pri zavisimostyah i obrat-

nyh svyazyah: Analiticheskie seti. Moscow: Izd-vo LKI, 360.



68

Eastern-European Journal of Enterprise Technologies ISSN 1729-3774 4/9 ( 100 ) 2019

8.	 Gaev, J. A. (2011). Review of “Handbook of Human Factors 

in Medical Device Design”, edited by Matthew B. Weinger, 

Michael E. Wiklund and Daryle J. Gardner-Bonneau, Assistant 

Editor Loir M. Kelly. BioMedical Engineering OnLine, 10 (1), 

46. doi: https://doi.org/10.1186/1475-925x-10-46 

9.	 Fernandez-Vargas, J., Pfaff, H. U., Rodríguez, F. B., Varona, P. 

(2013). Assisted closed-loop optimization of SSVEP-BCI ef-

ficiency. Frontiers in Neural Circuits, 7. doi: https://doi.org/ 

10.3389/fncir.2013.00027 

10.	 Ronicke, S., Hirsch, M. C., Türk, E., Larionov, K., Tientcheu, D., 

Wagner, A. D. (2019). Can a decision support system accelerate 

rare disease diagnosis? Evaluating the potential impact of Ada 

DX in a retrospective study. Orphanet Journal of Rare Diseases, 

14 (1). doi: https://doi.org/10.1186/s13023-019-1040-6 

11.	 Sacco, G. M. (2005). Guided Interactive Diagnostic Systems. 

18th IEEE Symposium on Computer-Based Medical Systems 

(CBMS’05). doi: https://doi.org/10.1109/cbms.2005.62 

12.	 Ahmed, U. T. (2018). Planar microwave devices for wide-

band microwave medical diagnostic and therapeutic systems. 

The University of Queensland. doi: https://doi.org/10.14264/

uql.2018.142 

13.	 Bianchi, A. M., Mainardi, L. T., Cerutti, S. (2000). Time-fre-

quency analysis of biomedical signals. Transactions of the Insti-

tute of Measurement and Control, 22 (3), 215–230. doi: https://

doi.org/10.1177/014233120002200302 

14.	 Liang, H., Bronzino, J. D., Peterson, D. R. (Eds.) (2012). 

Biosignal Processing. Principles and Practices. CRC Press, 202.  

doi: https://doi.org/10.1201/b12941 

15.	 Vetrugno, R., Liguori, R., Cortelli, P., Montagna, P. (2003). Sym-

pathetic skin response. Clinical Autonomic Research, 13 (4), 

256–270. doi: https://doi.org/10.1007/s10286-003-0107-5 

16.	 Ditrih, Ya. (1981). Proektirovanie i konstruirovanie. Sistemniy 

podhod. Moscow: Mir, 456.

17.	 Koller, R. (1976). Konstruktionsmethode für den Maschin-

en-, Geräte- und Apparatebau. Springer. doi: https://doi.org/ 

10.1007/978-3-642-96295-0 

18.	 Buch, G. (1992). Obektno-orientirovannoe proektirovanie s 

primerami primeneniya. Moscow: Konkord, 519.

19.	 Klir, Dzh. (1990). Sistemologiya. Avtomatizatsiya resheniya 

sistemnyh zadach. Moscow: Radio i svyaz‘, 534.

20.	 Ternyuk, N. E. (2011). Sistema periodicheskih sistem ehlemen-

tov vidimogo material‘nogo mira. Suchasni problemy nauky 

ta osvity: materialy 15-yi Mizhnarodnoi mizhdystsyplinarnoi 

naukovo-praktychnoi konferentsiyi. Alushta-Kharkiv, 11–22.

21.	 Ternyuk, N. E. (2012). Zakony razvitiya tehniki i ih primenenie 

pri sozdanii innovatsiy. Suchasni problemy nauky ta osvity: 

materialy 16-yi Mizhnarodnoi mizhdystsyplinarnoi naukovo-

praktychnoi konferentsiyi. Yevpatoriya-Kharkiv, 74–86.

22.	 Belovol, A. V., Ternyuk, N. E. (2003). Sintez sposobov upravleni-

ya proizvoditel’nost’yu polifunktsional’nyh mashin i ih sistem. 

Visnyk Skhidnoukrainskoho natsionalnoho universytetu im. V. 

Dalia, 12, 7–9.

23.	 Dmitruk, I. A., Kogut, R. Y., Pechenik, A. N. et. al. (2012). Sintez 

polnogo mnozhestva obshchih struktur sposobov povysheniya 

ehnergoehffektivnosti proizvodstva. Komun. hospod. mist: nau-

kovo-tekhn. zbirnyk, 109, 96–106.

24.	 Terniuk, Y. A., Sorokyn, V. F. (2016). Utilizing the discrete and 

continual 3-D models of the limiting contours clusters during 

developing manufacturing routes for machining gas turbine 

types of objects by the types of methods for ensuring the required 
properties or qualities of objects. For each structurally different 
variant, the usual object parameterization procedure and the 
system of dependencies of the deductive parametric optimization 
problem are applied. The system of dependencies is a specific 
case of parametric information invariants. The dependencies are 
specified using the information about the necessary source data 
and target transformations occurring in the Quanton complex 
during the interaction of subsystems. The algorithm for finding 
an extremely effective solution is step-by-step. This algorithm 
assumes a step-by-step determination of the optimal process 
performance parameters within the limiting contours and subse-
quent improvement of energy efficiency and quality. Due to the 
use of complete sets of process structures, elements and discrete-
continuum procedure of search for the optimal solution, the in-
tegration of the optimization of technical innovation is achieved.

Keywords: parametric synthesis, Quanton complex, non-
invasive diagnostics, spectral method, high-frequency therapy.
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monitoring systems. In contrast to known methods, the method 
takes into account features of formation of images made by air 
monitoring systems. It highlights color channels and marks 
out contours and geometric primitives in each color channel; it 
re-integrated color channels and determines elements of urban 
infrastructure objects in the space of an output image.

The study presents the results of applying the method for de-
termination of elements of urban infrastructure objects in a stan-
dard color image acquired from an air monitoring system. We 
defined elements of urban infrastructure objects, such as roads, 
houses, streets, building elements and others, as an example.

A visual evaluation of the quality of processing of a typical 
color image made by an air monitoring system was performed. 
We calculated errors of the first kind and the second kind. It 
was established that application of a two-stage method for de-
termination of elements of urban infrastructure objects in an 
image made by an air monitoring system improves the quality of 
processing of optoelectronic images. Moreover, errors of the first 
kind and the second kind in determination of elements of urban 
infrastructure objects reduced by 13 % on average.

Keywords: air monitoring system, element of an urban infra-
structure object, Canny method, Hough transform.
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