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AHAJII3 BOKCEJILHOI TEXHOJIOT I
POMAHIOK O. H, .(rom8591@gmail.com), 3AXAPUYK M. JI., KOBAJIbJI. T".,
YEXMECTPVYK P. [O., MUXAMJIOB II. 1.
BinHUIBKAH HaIlIOHATBHAA TEXHIYHAN YHIBEPCUTET

Haeeoeno ananiz eokcenvHoi mexwnonoeii. Haseoeno npunyunu 0ii OCHOGHUX 6UO0I8
MPUBUMIDHUX OUCKTIeT8.

Ha cporonuimHii geHp 3acobu Bizyasizalii BUPIIIYIOTh IIUPOKE KOMO 3aBAaHb 'y Oaratbox
rajxy3six Hayku. OHaK OUTBIT Cy4acH! TEXHOJOTIT 4acTO BUMAraloTh HOBUX, & 1HO/II 1 PAIUKATBHAX
pimens. Tak, TpagumiiiHa moJliroHaubHa rpagika, 1o BUKOPUCTOBYETECS B I€peBaxHii B1MbIIoCTi
BHITAJIKIB, Y HU3IlI 3aBJaHb BUSABJISETHCS HEONTHUMAIBHOIO y 3acTocyBaHHl [1]. ToMy akTyansHUM
CTae 3aBJaHHS TOIIYKY Ta pO3pOOKH albTepPHATHBHUX METOJIB Bi3yamizamii Alld BHPIIICHHS
OKpeMux BHUNAAKIB. OJHUM 13 TakMX PIIIEHb MOXKe OyTH 3acTOCYBAHHS BOKCEIBHOL Fpadiku
3aMicTh MOJIITOHATBHON.

Boxkcenmpna Tpadika mpepctaBise 00'€KTH 3 JOHOMOTOI0 aTOMApPHWX CIICMEHTIB,
pO3TaIIoBaHUX Yy By3laX ciTku — BokcemiB (puc.l). KoxeH BokcelbMoke MICTHTH IeSIKY KUTBKICTh
JIAHUX — BiJ] KOJBOPY Ta MPO30POCTi, AaHAIOTIYHO JBOMIpPHUM HIKCEIsIM — 0 CICMialli30BaHUX
JAHWUX, HApUKIa, iHpopMartii mpo Tun Marepiany, IiABHICTE, APy XHICTE. KpiM 1boro, BOKcelbHa
rpadika, Ha BiIMiHY BiJl TIOJIITOHAIBHOI, JIO3BOJISE Bi3yaNi3yBaTH BUCOKOMCTANI30BaHI 00'eKTH Oe3
BUKOPHUCTAHHS JIOJIATKOBUX 3ac00iB, Bi3yami3yBaTH BHYTPIMHIO CTPYKTYPY 0O0'€KTIB, IO JO3BOJISE
BAPOOJIATH MOAMpiKallii 00'eKTiB Ha PiBHI BOKCCIIIB,

Pucynok 1 < Habip BokceniB. UepBOHUM KOJIBOPOM BUAUICHUN OJTMHUIHHNA BOKCEITH

Boxkcellbna TEXHONOTIS 1M030aBIIste CKIAIHOI CTPYKTYpH Bi3yaui3amii: BOHA 3aCHOBaHa Ha
CeMIUTIOBaHHI, a TOMY 3.HEIO JIeTKo mpamtoBat. lle 103Boisie miBHIE BHKOHYBATH iTeparii
PO3pOoOKH MPOIYKTUBHUX METO/IIB CTUCHCHHS, IHCTPYMEHTIB B3a€MOJIii, TeéHepaToOpiB KOHTEHTY,
CUMYJIATOPIB (IBUKHA TOINO. KoOpauHATH BOKCENIIB OOYMCIIOIOTHCS 3 iX IMO3HUII B TPUBHMIpHIM
MATPUIll —ETPYKTYPI, 1110 MOJCIIOE 00'eMHUI 00'€KT.

BokcenpHUI MiXi1 e(heKTUBHUM, OCKUIbKM BiH He BHUTpayae pecypciB abo MPOIyCKHOI
3IaTHOCTL, Ha TIOTAaHO CTUCKYBaHI KOMIIOHEHTH BEKTOPiB a00 BEKTOPHHUX IPEJCTAaBICHb JAHUX
(mosIiroHiB, XMap TOYOK, YaCTUHOK), TOOTO, 3HAYCHb, 110 MAIOTh Maii’ke BUIIAJKOBE PO3TaIlyBaHHS.
Y pasi BOKCEJIIB B OCHOBHOMY MOYKHa KoJlyBaTH iH(opMmaIiro (Kojip, iHpopMaIliro mpo marepiar i
T.J.), @ He 3aiiBl AaHi, IPOCTO PO3TAIIOBYIOUH 110 1H(POpMAIliO B TOTPIOHOMY MicCIli IPOCTOPY.

TexkcTypyBaHHS BOKCEIIBHOT MOJIENI 3IMCHIOETECS BOKCEII3aTOPOM Ha OCHOBI IPOMEHIB Ta
BOKCEJi3aTOpOM Ha OCHOBI mpoekTyBaHHs [2]. llepmmii Bunyckae mpoMmeHi depe3 MOJITOHANbHY
MO/IeJTb, PO3ITI3HAE TIEPETHHU MIXK KOXKHUM 3 TIPOMEHIB 1 MOJICILIIO, 00YHMCITIOE BIAHOCHI ITO3UITIT Ha
IpUB'SA3aHIA TEKCTYpl, 3UUTy€ TPUBUMIPHY MATPHIIO 1 3amucye iX y BIANOBIAHI BOKCEINl, IO
HAHOCATHCS Ha MOjeNb. Bokcemi3zaTop Ha OCHOBI NMPOEKTYBAaHHS PEHICPHTH MOJETb 3 KLIBKOX
TOYOK OIJISy B KapTH, y TOMY 4ucii ¥ kaptu riauOuH. llepetmH oOcsriB, 1o BH3HAYAETHCS
KapTam¥ IITHOWH, Ha/lae iHPopMaIlito po BOKCETI, Ki HEOOXiTHO CTBOPHUTH.
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OnHUM 3 TOJIOBHUX HEJOJIKIB BOKCEJIBbHOI TEXHOJIOTII € po3Mip HEoOXiTHOI mam’sTi s
30epiraHHs MOJEJEeH, TaKk SK JJIS IOrO0 3aCTOCOBYIOTH MacuB po3Mmipamu XXYxZ. Hectucmi
BOKCEJIbHI MOJIe/Ii (TIOPIiBHSAHO 3 BEKTOPHHMH) ITOTPKOYIOTh Habarato OiNbIe Micls B mam'siTi Jis
00poOku. Hampukman, ogHa HECTHCHEHA MOJIETh po3MipoM 256x256x256 BOKceliB 3aiimMaTuMe
nam'sath 00'emoM Bij 32 MO, B TO# Yac sIK JUIsl BEKTOPHOT MOJIe]i MOXKE 3HAJOOUTHCS B JECATKH a00
HaBiTh COTHI pa3iB MeHIme. PimeHHsM 1€l mpoOiieMu € po3pi/KeHe BOKCEIbHE OKTOAECPEBO. Y
YHCIII HOro ImepeBar: 3HAYHA CKOHOMIS IaM'sTi, IpHpPOJHA TEHepallis piBHIB jAeTaizarlii
(arasiora mipmap-KapT), 1 BUCOKa MBHJKICTh 00pOOKH B peiikacTiHTy/

3aBAsSKH TOMY, INO TPUBHMIpPHA MAaTpHIl 30epirae 3HAYeHHS BOKCENIR I KOXKHOI'O
OJIMHWYHOTO eJieMeHTa O00'€eMHOT0 TMPOCTOpY, BOKCEIBHI MOJEN J00pe MXOMSITh IS
MOJICTIFOBaHHSI O€3MepepBHUX CEPEIOBHII 1 MOJTIB 3HAYCHH (HAMPHUKIIAA, POIMOILUT YAAHOTO ra3y B
aTMocdepi), B TOH Yac sIK BEKTOPHI OB MpU3HAYEH] JIJIT MOJCITIOBAHHS TUCKPETHUX 00'€KTiB.

BoxkcenpHa TEXHOIOTIS MIMPOKO 3aCTOCOBYETHCS Y MEIUIIMHI. P MeAWUHUX TPHUCTPOIB, SIK,
HalpHKIaJ, CKaHepu KOMI'ToTepHOI ToMmorpadii, TtpuBuMipHe Y3]l, MPT BujaroTh = HomapoBy
inpopmariito Tpu ckaHyBaHHi. [lo 3aBepIimeHHI CKaHyBaHHS OY/YEThCS BOKCEIbHA MOJECIb.
3HaueHHs BOKCEJIIB B IbOMY BHUIIAIKy BiIoOpaxaroTh JaHi 3. HPUCTPOIO. Y KOMII'FOTEpHil
tomorpadii, HampuKIad, Il MPO30pPICTh Tila 3a IKajaor XayHc]imnma, ToOTO Mpo30pICTh IS
PEHTTeHIBCHKMX TpoMeHiB. Jliss BOKCEenpbHHX MoJCicH (HAupWKIaa, MEHMYHUX AanuX 3i
ckanepa MPT) mpocto peaitizyeThcsi BACHOBOK OyAb-IKOTO MepeTuHy Mozeni. [l qae MoXIuBICTh
BUBUUTH OyIb-SKHUH 3pi3 TaHUX.

Boxkceni Tako MUPOKO BUKOPUCTOBYIOTHCS B BIACOITPAX, MPOTE IX BUKOPUCTAHHS 0OMEKEHO
gepe3 cepiio3HI BUMOTH JI0 amapaTHoi yacTHHH. HaiiyacTime B irpaX BOKCEII BHKOPHCTOBYIOTHCS
JUIS  MalioBaHHsS ~— Mojeneid.  [HOAI — BUKOPHCTOBYIOThES  BOKCENBHI JTaHAa(TH 3aMicTh
3BHYAITHOT KapTH BUCOT. ['eHepalliss KOHTEHTY 3a JOIOMOIOI0 BOKCEIiB mpocTa. JlocTaTHRO JHiTe
BHECTH HEBEJMKY KUTBKICTh CEMIUTR 3 AE€IKMMH KOPUCHHMH BNTACTHBOCTAMH (KoJip, iH(opMmarris
PO MaTepial TOINO) Y PIBHOMIPHY TPUBHMIPHY CITKY 13 3a/IaHOIO IPOCTOPOBOIO PO3ILITBHOIO
3aTHICTIO, a00 3 KiThbKOMa JO3BONAMH Y pa3i BXimHHX naHux 3i 3MimauM LOD. Ile nerxo
pealti3yeThesl 3a JOIMOMOTOK) BOKCEIIB, TOMY III0 HE BKa3YIOThCS OOMEXEHHS Ha KIIbKIiCTh
noJiroHiB. PeHnepep Moxe BUKOPHCTOBYBATH HAMOUILII ONTUMAIbHY KOMOIHAIIIO HEBEIHKHX
CETMEHTIB TeoMeTpil I PEeHACPUHTY Bciel CIICHH 3 HaAHOIUIBIIO MOKIHUBOIO JIEeTai3alli€ero,
30epiratoun mpu oMy BuCOkmit FPS. LOD BokceniB myke MaJOBHTpATHI 1 J0Ope MiIXOAATH IS
30epekeHHsT pO3MIpiB BOKCENiB MEHIIHX, HIDK po3mip mikceds Ha ekpaHi. OpHielo 3
HaWBaXUIMBIIIMX MOMIIMBOCTEM BOKCEILHUX NaHImadTiB, iHTEp'epiB 1 00'€KTIB € MOKIMBICThH X
JTUHAMIYHOT 3MiHH 1 pyHHYBaHHS B peallbHOMY 4aci [3].

OTxe, MOXIHBICTh Bi3yami3arii o00'eKTiB aOCOJIOTHO pi3HOI TPUPOAM Ta JIETKICThH
HEPeTBOPEHHS pOONATE BOKCENBHY I'padiKy BUIITHOIO albTepHATHBOIO MOJITOHANIBHIN rpadiku y
OararpbOox HampsiMKax Ta Jjoaarkax. OcoOmuBO 1€  CTOCYeTbCsl OOJacTeld  3acTOCYBaHHS
KOMIT'FOTEPHOTO MO/IeIOBaHHs, e MOTpiOHAa Bi3yasli3allisl MPOIIECiB, 0 MOACTIOIOTHCS.
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