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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PyOpPHK: 49.13.01

Tema gucepranii:
1. MeTon BU3HAUYEHHS MiCIETIOJIOKEHHSI MOGIBHIX 00'€KTIB y TeIeKOMYHIKaLifHUX MepeKax CIIelialbHOro

INprU3HA4Y€HHS.

2. The method of determining the location of mobile objects in industrial communication networks.

Pedepar:

1. O6'eKT BOCIIIKEHHS - IPOLEeCU (PYHKLIOHYBAHHS T€JIEKOMYHIKaLiHAX MEPEX CIIelia/IbHOrO IPU3HAYEHHS
BYIJIEBUA,00YBHOTO MiJIIPUEMCTBA. MeTa [NOCiIP)KeHHS - MiABUILEHHS TOYHOCTI BUSHAUYEHHSI KOOPIMHAT T10JI0KEHHS
MOOIZIBHOTO 006'eKTY B TE€JIEKOMYHIKaL[iiHUX Mepeskax B YMOBaX AMHAMIYHOI 3MiHM HaBKOJIMIIHbOTO IIPOCTOPY.
MeTony nOCiI>KEHHS: METOIU PO3IIOBCIOJKEHHS PaflioCUTrHaJIiB, METOAM TeOpii IMOBIPHOCTI Ta MaTEMaTUYHOI
CTaTUCTUKU, METOIU MoentoBaHHs Ha [IEOM. HaykoBa HOBU3Ha: 1) Brieplie 3alpOIIOHOBAaHO MaTEMAaTUYHY MOZeJlb
BM3HAYEHHS KOOPIVHAT MOOIIbHMX 06'€KTIB, KA BilPI3HSETHCS TUM, 10 BPAXOBYE IIapaMeTpy 06'€KTIB IIpU
IIOCTIi}Hi} 3MiHi [107I0’K€HHST HAaBKOJIMIIHBOTO [IPOCTOPY OYUCHOTO BUOOIO BYrjI€BHU00YBHOIO MiANPUEMCTBA, 1110
IO3BOJISIE MiABUILMTY TOYHICTh BUBHAYEHHS MiCLSl pO3TallyBaHHs MOOIIbHUX 00'€KTIB;2) BIOCKOHAJIIEHO MOZEb
PO3MOBCIOJKEHHS PaZliOXBUJIb B YMOBaX 0OMEKEHOTO ITPOCTOPY, sIKa BiIPi3HAETHCS BiJ] iCHYI0OYMX yPaXyBaHHSIM

IecTabinizyrounx (pakTopiB HABKOJIMIIHBOIO CEPEIOBHUINA OUNCHOTO BUOOIO BYIJIEBUA00YBHOTO MifIIPUEMCTBA, 110



IO3BOJISIE OLIHUTU CyMapHe 3aracaHHg i MaKCUMaJbHY BiJICTaHb MK II€epeJaBaJIbHUM Ta IPUIAOMHUM [IPUCTPOSIMU;
3) Breple 3aIIpPOIIOHOBAHO METO/, BU3HAUEHHSI KOOPAUHAT MOOIJIBHUX 00'€KTIB, SIKUM BiIpi3HSIETHCS TUM, 110
BpPaxOBYy€e KOHCTPYKTUBHI 0COBJIMBOCTi 00J1aHAHHS 04U CHOT'O BU6OIO BYTrjIeBUI00YBHOrO MiIIIPUEMCTBA Ta
3aCHOBAHUI Ha NOOYH0BI PO3PaXyHKOBUX CITOK i MOJ€Jli BUBHAY€HHS KOOPAMHAT, 110 [03BOJIsI€ 3MEHUINUTY 4ac
aBapiiHO-PATYyBaJIbHUX POOIT. [IpakTUYHi pe3yibTaT: - HA OCHOBI PO3PO06JIEHOTO METOY BU3HAYEHHS KOOPAMHAT
MOOGiNTbHUX 06'€KTIB OyJia BUBHAYEHA CTPYKTypa TEXHIYHUX 3aCO0iB [1J1s1 TeJIEKOMYHIKalliflHOI MepexXi cIleliajlbHoro
[IPM3HAYEHHS B IiJ3eMHil YaCTHHI ByTj1€BU00YBHOTO MiATIPUEMCTBA; -~ PO3pO0JIE€HNI allapaTHO-IIPOrPaMHUI
KOMILJIEKC LIEHTPY TEXHIYHOrO 06CIyrOBYBaHHS, 110 6a3y€ThCsl HA OTPMMAHUX TEOPETUYHHUX i €KCIIePUMEHTAIbHUX
IOCTiIKeHHSIX MaTeMaTUYHOI MOZieJsIi BU3HAUeHHsI KOOPAUHAT MOOIJIbHUX 00'€KTIB Y TeJIeKOMYHIKallifiHOI Mepexi
CIIeLliaJIbHOTO IPU3HAYEHHS, 103BOJISI€ aBTOMATU3YBaTU IIPOLIEC IOUIYKY MOOIIbHUX 00'€KTIB B Mif3eMHil YacTUHI
BYIJIEBUO0YBHOTO MiJIIPUEMCTBA SIK B HOPMAJIbHOMY PEXUMi poOOTH, TaK i B aBapiliHUX cuTyauisx. JaHui
KOMILJIEKC BiJIpi3HSI€ThCS BiJl paHille CTBOPEHHUX Oijlbll TOYHUM BU3HAUYEHHSM MICLSl pO3TallyBaHHS 06'€KTIB (3
TOuHIcTIO 10 0,6 M); pe3yabTaTu pO3pOOKU BHECEHI Y HOpMaTUBHO-TIPABOBUI aKT 3 OXOPOHU npali "Cucrtemu i
3acoby KOMIIJIEKCHOI aBTOMaTHU3alii i Aucneryepusauii maxT. CTpyKTypa i 3araibHi BUMoru" I'aanysb BUKOPUCTAHHS

- TeJIEKOMYHIKalliiiHi CUCTeMU Ta MEPEXKI.

2. Subject of research - functioning processes of special-purpose telecommunication systems of the coal producer.
Research objective - enhancing the positional accuracy of mobile objects in telecommunications networks in
conditions of changing environment. Research methods: methods of radio signal propagation, probability theory
and mathematical statistics methods, PC simulations methods. Scientific novelty: 1) for the first time, there was
proposed a mathematical model for position measurement of mobile objects, which is distinguished by considering
the object parameters with continuously changing environmental position of the mining face of the coal producer,
and enabling to enhance the mobile object position measurement accuracy; 2) there has been improved the model
of radio wave propagation in conditions of restricted space, which differs from the existing ones by considering
the destabilizing factors of the mining face environment at the coal producer's. This model allows assessing the
total attenuation and maximum distance between the transmitting and receiving devices; 3) for the first time, a
method for mobile object position measurement was proposed, which is characterized by considering the design
features of equipment at the mining face of the coal producer and is based upon generation of computational grids
and position measurement models, which allows reducing the time of salvage and rescue operations. Practical
results: - based upon the developed method for position measurement of mobile objects there was defined a
structure of technical means for special-purpose telecommunication network in the underground part of the coal
producer; there was developed a hardware and software complex of the maintenance center based upon the
obtained theoretical and experimental investigations of mathematical model for position measurement of mobile
objects in the special-purpose telecommunication system allowing optimization of mobile object search process in
the underground part of the coal producer both in normal operating conditions, and in emergency situations. This
complex differs from the earlier created ones by the more accurate mobile object position measurement (with the
accuracy up to 0.6 m); the development results were introduced into the regulatory act on labour safety "Systems
and means of complex automation and dispatching of mines. Structure and general requirements”. Scope of
application: telecommunication systems and networks.
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