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1. MeTonu Ta nporpamHi 3acobu minBuieHHs epeKTUBHOCTI IPUAOMY PalioCUTHAIB B TYHEJISIX MaxT

2. Methods and software tools to increase the efficiency of radio signals in mine tunnels

Pedepar:

1. O6'eKTOM [OCIIIPKEHHS € TIPOLIECU PO3NOBCIOIKEHHS i TPUIOMY PalioCUTHAJIB B IIAXTHUX TYHEJIX. MeTa
oJIsITa€ B pO3poOIi METOTIB, MOZEJIer Ta IPOrPaMHUX 3aCO0iB /171 BUpPIIIEHHS 33724 PafioIiaHyBaHHS,
eeKTUBHOro NpUNOMY paliocurHasiB Ha OCHOBI ifeHTUdiKalil «cBOoro» paziocurHany. MeTonu NOCigKeHHS:
METOAU Teopii po3NOBCIOKEeHHS PALiOXBUJb, MATEMATUYHOTO Ta KOMIT'IOTEPHOTO MOJEJIIOBaHHS, TEOPETUYHI Ta
€KCIIepUMEHTAJIbHI JOCTII)KeHHS], METOY BUCOKOIIPOAYKTUBHUX 00YMC/IEHD. [IpakTUYHA LiHHICTh pOOOTHU MOJISITAE
B TOMY, 1[0 pO3p006JIeHi MOAei i MeTOIM HaJAl0Th MOSKJIMBICTh CIIPOCTUTH PO3PaXyHOK ITYHKTIB PO3MIIleHHS
pazionpuiimadis, NigBUIIATY SIKICTb IPUIOMY B TYHEJISIX IIAXT, CIIPOCTATH BUOip MiKpomnpoliecopa npu
IIPOEKTYBaHHI IAHOPAaMHOTO pajiionpuiiMaya Jjsl poo0TH B yMOBax TyHeJIiB maxT. HaykoBa HoBu3Ha: 1. Bnepiue
3aMPOMOHOBAHO METOJ, CIIPOLIEHHS 3aBAaHb PaioNaHyBaHHS B TYHEJSIX HIAXT HA OCHOBI BUKOPUCTAHHS

MaTeMaTUYHOI MOJieJli eHeprii eJIeKTPOMarHiTHOTO I10JIs1 B TOYLl, [ie 3arajibHa QyHKIisl eHeprii 11oJis B T4



(opMyeTbCs K aIUTUBHA cyMa (PYHKIIIM CKIIQIOBUX 110714, @ KoeillieHT! HalalllTyBaHHS BU3HAYalOThCSI METOJIOM
HaIMEHIIVX KBAJPATiB 32 eKCIIePUMEHTAJIbHUMU JAaHUMU, 2. YIOCKOHAJTIEHO MeTOo], ineHTudikaii pagiocurnamiis Ha
OCHOBIi KpUTePilo «36iry ¢pazoBoro nopTpeTy» ; 3. 3allpONIOHOBAHO MaTeMAaTUYHy MOZEJIb OLiHKYA 00YMCIII0OBAIbHOTO
HABAaHTaXEHHS aJIalITUBHOIO IIAHOPAMHOTO pajiionpuiiMaya Jj1sl yMOB pOOOTH B TyHEJISIX 1IaXT. BIpoBa[keHo Ha
HiANpUEMCTBax IJ1s1 TEXHOJIOTi MOGIJIBHOTO 3B'513KY, [IO3MLIII0BaHHS [IEPCOHAIY, TPAHCIIOPTHUX 3aCO0iB, Y IPOEKTaxX

TOB «Jleiita Ekcripec». ['any3b 3aCTOCYBaHHSA-TIPOMUCIIOBUI PAliO3B SI30K.
p Y y p pan

2. The object of the research is the process of distribution and reception of radio signals in the mine tunnels. The
aim is to develop methods, models and software for solving problems of radio planning, effective reception of radio
signals based on the identification of "their" radio signal Research methods are methods of theory of radio wave
propagation, mathematical and computer modeling, theoretical and experimental research, methods of high-
performance computing. The practical results are that the placement of radios is simplified, the quality of
reception in mine tunnels is improved, the choice of microprocessor is simplified when designing a panoramic
radio receiver for working conditions in a mine. Scientific novelty: 1. For the first time a method of simplifying
radio planning tasks in mine tunnels based on the use of a mathematical model of electromagnetic field energy at a
point where the total function of field energy at a point is formed as an additive sum of field component functions,
and tuning coefficients are determined by least squares; 2. Improved the method of identification of radio signals
based on the criterion of "coincidence of the phase portrait"; 3. A mathematical model for estimating the
computational load of an adaptive panoramic radio receiver for operating conditions in mine tunnels is proposed.
Implemented at enterprises for mobile communication technologies, positioning of personnel, vehicles, in projects
of Data Express LLC. Field of application - industrial radio communication
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