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2. Structure improvement method for transport telecommunication networks by the multi-objective optimization

Pedepar:

1. O6'exT: poLec BU3HAUYEHHS Ta yOCKOHAJIIEHHS CTPYKTYPU TPAHCIIOPTHOI TesleKoMyHiKaliiiHoi mepexi (TKM) 3a
KpuTtepisimu QyHKIiOHaNbHOI HaliHOCTI, TPOIYCKHOI 34aTHOCTI Ta KalliTaJlbHUX BUTpPAT. MeTa 4OoCIiIyKeHHS:
IiABUILEHHS SIKOCTi (PYHKLIOHYBaHHSI MEPEXI 32 PaXyHOK yJJOCKOHAJIEHHS CTPYKTypU TpaHcnopTHoi TKM 3a
KpuTepismu QyHKIIOHANBHOI HANIMHOCTI, TPONYCKHOI 30aTHOCTI Ta KalliTaJIbLHAX BUTPAT. MeToau NOCiI>)KeHHS:
OaraTokpuTepiasbHOI ONTHUMI3alii B yMOBax HEBU3HAUYEHOCTi 00 YaCTKOBOI HEBM3HAYEHOCTI, Teopii HeuiTkux
MHOXHMH, MaTeMaTU4HOI CTaTUCTUKY, HEJIiHINHOTrO IporpamyBaHHs. HaykoBa HoBu3Ha: 1. 3100y/M roganbmmi
PO3BUTOK MaTeMaTU4Hi MoeJli PYyHKIiOHATIbHOI HAAIMHOCTI, IPOIYCKHOI 30aTHOCTI Ta KaliTaJbHUX BUTPAT, SKi
BPaxXOBYIOTh BIACTUBOCTI Mepexxi SDH 1o caMoBigHOBNIEHHS. 2. YIOCKOHaJIEHUI MEeTOo 1 6araTOKpUTepiasbHOL

ontumizauii nyis TpaHcnopTHux TKM, sikuil KoM6iHye y cO6i MEeTOAHU, IO € NiEBUMU JJIs YMOB HEBU3HAUYEHOCTI 200



4aCTKOBOI HEBU3HAYEHOCTI, Ta HEUITKO-MO>KJIMBICHAM MifXiA Ha ocHOBI Mipu CyreHo. [IpeacTraBieHa KOMOiHaLis
METO/iB 103BOJIsIE OOUPATH ONTUMAJIbHE PillleHHS TTPU HAasIBHOCTI OJTHAKOBUX IPiOPUTETIB cepel Kputepiis. 3.
Briepiue 3arrporioHOBaHUI METOJ, OpraHisallii CTpyKTypHy 1jig TpaHcnopTHOI TKM, 1m0 103B0oJIsi€ yrpyloByBaTU B
KiJIbLIE BY3JIM OJHi€l €MHOCTI Ha OCHOBI JaHUX PO BiICTaHb MiX I1apaMHU BY3JIiB Ta EKOHOMIYHI IIOKa3HUKM. 4.
Briepiue 3anponoHOBaHUI METOJ, YA, OCKOHAJIEHHS CTPYKTYpU TpaHcropTHoi TKM, 110 103BoJIS€ BU3HAYUTHU
Ha6isbII palioHaNbHY 3i CTPYKTYp TpaHcnopTHOI TKM 3 ypaxyBaHHSIM ajIbTEpPHATUBHUX 3HA4€Hb TPhOX
Pi3HOIJIAHOBUX KPUTEPIiB, @ OTXKe 3a0€3[1€UNTH BUCOKY SIKICTb (PYHKLIOHYBaHHS. TeOpeTHUYHi pesyabTaTh:
3aIMIPONIOHOBAHO HOBUM MilXiM A1 MPOLECY IIPOEKTYBAHHS TPAHCIIOPTHOI MEPEXKI Ta HOBUX MOKJIMBOCTEN
KepyBaHHS CTPYKTYpPOIO MepesKi Ha eTalli eKcIlTyaTallii, o 103BoJIs€ 3a0€3M1eYUTH BUCOKY SIKICTh QYHKI[IOHYBaHHS
tpaHcrnopTHoi TKM. IIpakTuyHi pe3yspTaTii: - po3po6ieHuil Ha 6a3i METOLly YIOCKOHAJIEHHS CTPYKTYpU
TpancniopTHOI TKM nporpaMHuii IPOOYKT AO3BOJI€ aBTOMATHU3YBAaTU NIPOLIEC MIOIIYKY PaliOHaJIbHOTO PilleHHA
0J10 CTPYKTYpu TpaHcnopTHOi TKM, a oTxKe CKOpOTUTH BUTPAaYeHuU Ha 1ie yac (mporpama - 184 ¢, excneptu - 36
rofIuH); - OTPMMaHi BUrpall y CTiliKOCTi 0 OIKOpKeHb 58%, BUrpall y 3anaci HagiliHocTi 3%, Burpau y
KoediljieHTi 6iTOBMX IOMUJIOK IIPY BiICYTHOCTi €JIEMEHTIB, 110 BiiMOoBUIY, 4 10-11 BifoOpaxXylOTh CTYIiHb
MOJIINIIEHHS SIKOCTi (yHKIiOHYyBaHHS TpaHCNOPTHOI TKM 3a paxyHOK BU3HA4€HHS HalOIbII JOLIIBHOI CTPYKTypU
TPaHCIIOPTHY Mepeski Ha OCHOBI po3p06JIeHOro MeTOAY YIOCKOHaNIeHHs CTPYKTypu TpaHcnoptHoi TKM. CrymiHb
BIIPOBAJIP)KEHHS: BUKOPUCTAHHS [IPOTrPAMHOTO IPOLYKTY JJIs [IOLYKY PalliOHaJIbHOTO PIillIEHHS OLO0 CTPYKTYpU HA
TPaHCIIOPTHUX Mepeskax ornepartopis "MTC Vkpaina", "[IpoMTesieKoM" Ipy IIJIaHyBaHHI HOBUX CETMEHTIB MEPEXK, a

TaKOX MOJiepHi3alii icHyourX. ['any3b BUKOPUCTAaHHS: T€JIEKOMYHIKaLlii.

2. Object: telecommunication network structure determination and improvement process based on the criterion:
networks dependability, capacity and installation costs. Research objective: improving of telecommunication
transport network operation by the criterion: networks dependability, capacity and installation costs. Methods:
multi-objective optimization methods in conditions of uncertainty or partial uncertainty, fuzzy-possibility
methods, mathematical-statistical methods, nonlinear programming methods. Scientific novelty: 1. Mathematical
models of networks dependability, capacity and installation costs are improved. The models consider the ability of
SDH networks to be restored with traffic protection circuit. 2. The multi-objective optimization method for
telecommunication transport networks combine the methods used in conditions of uncertainty or partial
uncertainty and Sugeno fuzzy-possibility method is improved. Combination of the proposed methods allows to
determine optimum on the alternative ranges. 3. The thesis pioneers the use of the organizing network method for
the telecommunication transport networks different from other existent methods with the search rule of network
candidate nodes for clustering. The proposed method makes possible to group network nodes with equal capacity
on basis of the information about distance between network nodes and economic indicators. 4. The thesis pioneers
the use of the transport telecommunication network structure determination method. Method makes it possible to
determine the most efficient telecommunication network structure taking into account the alternative criterion. It
guarantees the high performance of the transport telecommunication network. Theoretical results: new method
for planning of the transport telecommunication network structure and new transport telecommunication
network structure management possibilities for the operation phases is proposed. It guarantees the high
performance of the transport telecommunication network. Practical results: - the software automatizes the
rational decision search process for the transport telecommunication network structure and reduces expended
time (software - 184 s, experts - 36 hours); - quality metrics: damage stability margin 58%, reliability margin 3%,
BER margin without failed nodes 4 10-11 represent degree of performance improvement for the transport
telecommunication network based on decision of more expedient network structure with the developed structure
determination method. Application of the achievements of science to production: developed software uses for
rational decision search for the transport telecommunication network structures of mobile network operator
PrJSC "MTS Ukraine" (application statement from 03.02.2011) and fixed network operator LC "Promtelecom"”
(application statement from 15.03.2011) for new segments planning of transport telecommunication networks and

modernization of existent networks. Branch of use: telecommunications.
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