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Pedepar:

1. O6'exT - nponec 06poOOKY CUTHAJIIB Ta 300pakeHb Y MyJIbTUMELITHOMY CTPijieIbKOMYy TpeHaxkepi. MeTa -
PO3po0OKa Ta [NOCiIPKEHHSI MeTOiB 06p0oOKY curHamiiB Ta 306paxkeHb B MCT, siKi 103BOJIITh BUKOHYBATU BUSIBJIEHHS
00'€KTiB Ta BUMipIOBaHHS iX TEOMETPUYHUX i KIHEMAaTUYHUX XapaKTEPUCTUK Ha IpoeKuUiiHoMy ekpaHi MCT npu
BMKOPHCTaHHI HEOTHOPITHUX JUHAMIYHUX CLI€H 3 HEOOXiTHUMMU SIKICHUMU [TOKa3HUKaMHU. [IpeiMeT JoCiiKeHHs —
MOJIeJli, METOIY i aITOPUTMU JJ151 BUSIBJICHHS i BUBHAUYEHHS KOOPJIMHAT KYJIbOBUX OTBOPIB i BiIMITOK BiJ, JJa3€PHOTO
BUIIPOMIHIOBaYa Ha AVMHAMIYHOMY (POHi IPOEKLIMHOr0 MOJIOTHA MillleHi MyJIbTUMEiHHOTO CTPiIelIbKOro
TpeHaxepa. MeTonu — Teopii CTaATUCTUYHUX PillleHb [JIs CUHTE3Yy ONTUMAaJIbHUX AITOPUTMIB OOPOOKM CUTHAJIIB B
MyJIbTUMEZiTHOMY CTPijIellbKOMY TPeHaKepi, MeTOJ, KOHTYPHOTO aHaJli3y 300pa’keHb, METOIU
€KCIIEPUMEHTAJIbHOTO JOCJIIIPKEHHS Ta KOMII'TOTEPHOTO MOJIEJIIOBAHHS 1151 BU3HAYEHHS OLIIHOK SIKiCHUX
XapaKTEPUCTUK aJIrOpPUTMiB. Pe3yibTaTty — yIOCKOHaJI€eHO MaTeMaTU4YHi MOJIeJli OITUYHUX CATHAJIB Ta LIyMiB Ha
300pakeHHi B MyJIbTUMEIITHUX CTPiNelIbKUX TPEHAXKepax, sKi Ha BiIMiHy Bif| BilOMUX BPaxoBYyIOTb (POPMY Ta

PO3MipH JIa3epHOI IISIMU i KyJIbOBOTO OTBOPY Ha (POHI POTOHHOTO IPOOOBOTO LIyMY, IIYMY 3UUTYBaHHS Ta LIyMY



KBaHTYBAHHS J1J1s ABOX PeXXUMiB po6oT MCT: 3 1a3epHUM iMITaTOPOM i 3 BUKOPUCTaHHSIM 60i10B0i 36poi, 1110
I03BOJINJIO COPMYBATH BUMOTHY [0 TOYHOCTI BUMipIOBaHb KyJIbOBUX OTBOPIB i XapaKTePUCTUK IIPAaBUIIbHOTO
BUSIBJIEHHS] CUTHAJIIB; BIIEpLIE€ PO3POOJIEHO ONTUMAJbHUI METO/], BUSIBJIEHHS Ta BUMIPIOBaHHS KOODJMHAT
KOPHMCHOTO CUTHAJIy Ha 300pa>keHHi IPOEKLITHOro eKpaHy [j1sl IBOX peskuMiB po6otu MCT: 3 1a3epHUMU
imiTaTopamu Ta 1pu BUKOPUCTAHHI 60110BOi 30poi, 1K1i1 6a3yeThCsl HA 06POOL 1BIlKOBO-KBAHTOBAHUX CUTHAJIIB Ta
Ha BiIMiHY BiJl BiJOMUX METO/IB [103BOJISIE MiJBULIUTH TOYHICTb OLiHKM IIPOCTOPOBOTO IOJIOKEHHS LIEHTPY
KOPHMCHOT'O CUTHAJIy 32 PaXyHOK 3CYBY BaroBUx (pyHKIIiii, 1110 ONKCYIOTh OPMY CUTHAJIA, BiITHOCHO MPUIHATO]
pearnisanii 306paskeHHs; Blieplie 3allpOIIOHOBAHO METO/, nonepenHboi QinbTpanii 306paxens B MCT Ha OCHOBI
KOHTYPHOT'O aHaJi3y, SKUH BiIpi3HIETHCS Bifl BilOMUX METOMIB TUM, 110 LO3BOJIsIE BUKOHYBAaTH 0O6POOKY 300pakeHb
B YMOBax alpiopHOi HEBU3HAYEHOCTI (3 GOHOM, 1110 AMHAMIUYHO 3MIHIOETHCS); BIIepllle 3aIIPOIIOHOBAHO METO/]
06po6ku 300pakeHb B MCT 3 BUKOPUCTAHHSIM CJIiIKYBaHHS 32 IPOLIECOM NPULIIJIIOBAHHS, SIKAI BifIPi3HSETbCS
HasIBHICTIO TPHOX IOCJITOBHUX €TalliB: €eKCTPAIOJISILIIE€I0 II0JIOKEHHS JIa3€PHOI IISIMHU, CTPOOYBaHHSIM 30HU
BUMIpIOBaHHS Ta 0OPOOKOIO 306pakeHHsI B CTPOOOBAHIi 30Hi, 1110 JO3BOJISIE 30iIbIINTY MIBUIKICTh OOPOOKU TAHUX
iz yac fuHamivHoro pesxxumy poootu MCT. BipoBaiKeHO — y HayKOBO-A0CIiTHMX POOOTax Ta HaB4YaJIbHUI [IpoLec
XHYPE (M. XapkiB). I'asy3p BUKOpHUCTaHHS — PO3POOKA MYJIbTUMEIMHNX Ta MYJIbTUMEIiHNX CTPINIELbKUX
TpEeHaXePiB.

2. Object - the process of processing signals and images in a multimedia shooting simulator(MSS). Aim -
development and research of signal and image processing methods in the MSS, which will allow objects detection
and measuring their geometric and kinematic characteristics on the projection screen of the MSS using
heterogeneous dynamic scenes with the necessary qualitative indicators. Subject - models, methods and
algorithms for detecting and determining the coordinates of bullet holes and marks from the laser emitter on the
dynamic background of the MSS target projection screen. Methods - the theory of statistical decisions for the
synthesis of optimal signal processing algorithms in the MSS, the method of contour analysis of images, methods
of experimental research and computer simulation to determine algorithms qualitative characteristics. Results -
mathematical models of optical signals and noise on the image in MSS have been improved, which, unlike the
known ones, take into account the shape and size of the laser spots and bullet hole in the background of photonic
fractional noise, reading noise and quantization noise for two modes of operation of the MSS: with a laser
simulator and with the use of military weapons, which made it possible to formulate the requirements for the
accuracy of bullet hole measurements and the characteristics of the correct detection of signals; for the first time,
an optimal method for detecting and measuring the coordinates of a useful signal in the projection screen image
for the two modes of operation of the MSS based on the processing of binary quantized signals and, unlike the
known methods, can improve the accuracy of the assessment of the spatial position of the center of the useful
signal due to the shift of weight functions describing the shape of the signal relative to the adopted image
implementation; For the first time the method of preliminary filtering of images in the MSS on the basis of contour
analysis is proposed, which differs from the known methods in that it allows to perform image processing in
conditions of a priori uncertainty (with a dynamically changing background); For the first time, the method of
image processing in MSS was proposed using observation of the aiming process, which differs by the presence of
three successive stages: extrapolation of the position of the laser spot, strobing of the measuring zone and image
processing in the strobing zone, which allows to increase the speed of data processing during the dynamic mode
of operation of the MST. Implementation - in scientific research activities at NURE (Kharkiv). Application -
development of multimedia and multimedia shooting simulators.
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