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Hperﬂez[ Ha 3rojJcMCHaTa pCaJIHOCT
(AR-Augmented Reality)

OBzme ke TO pasriename MOJETO Ha 3rojieMeHaTa peanHocT, kane 3-D Buryemnute
00jeKTH ce WHTerpupaHu Bo BHcTUHCKA 3-D okosnmHa Bo peanHo Bpeme. I'm ommiryBa
MEJIUIUHCKUTE, TPOU3BOIHUTE BU3YCTHHUTE, TUIAHCKUTE, 3a0aBHUTE M BOCHUTE AITLIMKAIIUU
KoM ce ucTtpaxyBaar. Ce omnMIIyBaaT KapaKTEepUCTHKHTE Ha CHCTEMHMTE Ha 3rOJIeMEHa
peasHOCT, BKIYyYyBajKM M JIeTajlHA TUCKycHja 3a OajaHCOT TOMery ONTHYKHUTE W BHJCO
NPUCTAlUTE Ha CIOjyBame. Peructpamujara u 3a0enexyBambeTO Ha TPEIIKUTE Ce JBa
HaJroJIEeMH TIPOOJIEMH BO TPAICHETO Ha €(DeKTUBHU CHCTEMH Ha 3rojieMEHa PeaHOCT, U OBC
ke ce pasrieaaT MOMEHTAJIHHUTE HAIlOpH 3a Ja ce HaJAMUHAT oBHe mpobiaemu. OBOj mperien
NPETCTaByBa IMOYETHA TOYKA 33 CEKOj KOj € 3aMHTEPECHPaH 3a HCTPAKYBAE MM KOPUCTCHE
Ha 3Tr0JIEMEHA PEaTHOCT.

1. 3anmo3HaBame

1.1 Hean

OBaa cemMHHapcKa BpIIM TMperjie]] Ha MOMEHTAJIHO HAjMOJCPHUTE NPUCTANA BO
3rojleMeHara peajgHoCT. Ja omuilyBa paboTaTa Ha pa3iMyHU CajTOBU U T'M 00jacHyBa
npoOsieMHTe KOU e CPEeTHYBaaT MU I'PaJICHhETO HAa CHCTEMUTE 3a 3roJIeMEeHaTa peaaHocT. I'n
CyMapu3upa pa3IHKHTE U MPUCTANUTE KO CE Mpe3eMaar 3a Ja ce HaJMUHAT OBHE MPOOIeMHU
U IITIEKYJTUpa Ha WAHUTE HACOKU KO 3aCITy’)KyBaaT UCTPaKyBambe.

HalspynyBameTo HH MpE3eHTUpPA HOBH MCTPaXKyBauku pesyiraTd. [IpuaoHecor moara
NPEeKy OOCIMHYBAamkETO HAa TOCTOCYKaTa WHQOpMaIMja oI MHOTY u3Bopu. [IpBHOT men
00jCHyBa IITO € 3roJIEeMEHA PEaTHOCT U KOU C€ MOTHBAIMUTE 32 Pa3BOjOT HA TEXHOJOTHjaTa.
[lecre xi1acu KoM ce pa3rieJaHy 3a MOXKHA ajJHMKallfja ce ONMIIAHU BO BTOPUOT jael. Tpertuor
Je TH JIUCKyTHpa NpoOJeMHUTe IpH TpajeHkheTo Ha CHCTEM 3a 3rojieMEHa pPEeayHOCT.
MoMeHTaITHO JBa HAjTOJIEMH MPOOJIEMHU Ce PETUCTPAIMjaTa H YyBCTBOTO.

1.2 Nedpununmja

3ronemenara peanHoct (AR) e Bapujaruja Ha Buptyennarta oxonuna (VE), win kako
mro e mnomno3Hata Bupryenna peanHoct. VE TexHomoruure KOMIUIETHO IO BHeCyBaat
KOPUCHHKOT BO CHHTETHYKa OKoiMHA. Jlojeka e BHATpe, KOPUCHHKOT HE MOXE Ja IO
HaOJbylyBa BUCTUHCKUOT CBET 0KoJly ceOe. CripoTuBHO Ha Toa AR 103B0JTyBa KOMCHUKOT /1
IO TJIeZla BACTUHCKHOT CBET, CO BUPTYEITHH 00jEKTH MOCTABEHH HAJ WIIM CIIOEHHU CO PEaTHHOT
cBeT. 3aTtoa AR ja nomosiHyBa peajqHOCTa, HaMECTO LIEJIOCHO Ja ja 3aMeHyBa. MaeanHo, 3a
KOPUCHHKOT K€ M3TJIe/ia IeKa PeaTHUTE ¥ BUPTYESIHUTE 00jEKTH TIOCTOjaT BO UCTHOT MPOCTOP.



Cnuka 1. mokaxyBa MmpuMep Kako MOKe oBa Ja u3riena. [IpukakaHo € BUCTHHCKO OUpO U
BUCTHHCKHU TenedoH. Bo cobaTa nMa BupTyenHa jiam6a U 1Be BUPTyeTHH cTonuiy. AR Moxe
Ja ce riena kako cpeauimre nmomery VE (koMrieTHa CHHTETHKA) W KOMITJIETHATA PEaTHOCT.

Cauxka 1: BucTuncko 6Mpo co BUpPTYyeJiHaA J1aM0a M IBe BUPTYEJIHH CTOJIMIH

3a na ce onberHe orpanudyBame Ha AR co crienuuyuHu TEXHOJIOTMH, OBOj Iperyies ja
neuarpa AR Kako cHCTEM KOj TH UMa CIICTHUTE TPU KapaKTePUCTUKU:

1) KomOuHMpa peasHOCT U BUPTYEIHOCT

2) NnTepakimja BO peaiHO BpeMe

3) Ce pasrienysa Bo 3-D

OBaa peduHHIMja OBO3MOKYyBa KOPUCTEHE HA JPyTrd TeXHONOruH, mokpaj HMD
(Iucmuieju KoM ce HocaT Ha IJaBarta), MpH IITO TH 3aJpKyBa OCHOBHUTE KOMIOHEHTH Ha AR.
Ha mpumep, He BkiIydyBa ¢mim wim 2-D cnoeBu. 2-D Buptyennute ciioeBu HajJ CHUMKA BO
KHBO MOXAaT Jla ce HalpaBaT MHTEPAKTUBHO, HO CIIOEBUTE HE ceé KOMOMHHPAHHU BO PEATHUOT
ceeT Bo 3-D. Cenak oBaa nedunHHMIMja 0BO3MOXyBa MHTepdejcu Oa3mpaHH Ha MOHUTOPH,
CHCTEMHU CO JIUCIUIEH 3a €HO OKO, nposupHun HMD, u paznu koMOMHAIMM HAa TEXHOJIOTHH.

1.3 MoTuBanuja

30mTO € 3rojieMeHaTa PEaTHOCT HWHTepecHa Tema? 30MTO € KOMOWHHPAmETO Ha
BUCTMHCKH M BUpPTYyenHH o0jekTu Bo 3-D kopucHO? 3rojemeHarta pealHOCT ja MoaoOpyBa
nepleniyjata Ha KOPICHUKOT M HEeroBaTa WHTEpaKIfja CO BUCTHHCKUOT CBET. Bupryennure
00jeKTH MpHKa)XyBaaT HHPOPMALMH KOU KOPUCHUKOT HE MOXeE Jia T 3a0esexe TUPEKTHO CO
cBoute cetmina. MiHpopmMaimjaTta Koja ce mpeHecyBa My rmomara Ha KOPUCHHUKOT Ja M3BPIIYyBa
3a7]a4il BO BUCTHHCKHOT CBET.

HctpakyBanun ce ©OapeM ImecT KJIacd Ha TOTCHIWjaTHH armukanuu Ha AR
MaJUIMHCKY BH3YEIHU3allu, OJPXKYBambe U IONpaBKa, 3a0€NelIKH, TUIAHUPake Ha MATEeKH,
3a0aBa, M HABHUTAIlMja U OApEAyBakhe Ha IIEITM Ha BOCHU aBHOHH.



2. AIUNINKAIHU

2.1 MeauuuHa

JIOKTOpUTE MOXKAT J]a KOPUCTAT 3rojJeMEHa PEaTHOCT 32 BU3YeNH3alija U TPEHUpahe
npu oreparja. MoxkHo € aa ce codepar 3-D momaroru 3a mandeHTOT BO peajHO BpeMe, CO
Kopucteme Ha ceH3opu kako MRI, CT wmm ynTtpa3zByk. OBHe MOAATOIM TOTAIl MOXKAT Jia ce
peHmepupaar 1 KOMOMHUPAAT BO PEATHO BPEME CO TOTJIe/l Ha BUCTHHCKHOT manueHT. OBa Ou
My JIaJIo Ha Ha JTOKTOPOT PEHATCHCKH MOTJIe/l BO BHATPEIIHOCTA HAa ManueHToT. OBa MoXe /1a
Ouje MHOTY KOPHCHO TMPU H3BPIIYBAKHETO HAa MHUHUMAajHA OIepalnuja, ITO ja HaMalyBa
Tpaymara O]l oOIllepalujaTa CcO KOPUCTeHEe Ha MHOry Manu mpeceru. IIpoGiem Ha
MUHHMAaJTHUTE TEXHUKU € HaMaJeHaTa MOXXHOCT Ha JOKTOPOT J1a TJie/ia BO MAIMEHTOT, IITO ja
npaBu onepaiujara noremka. AR TexHonorujata Mmoxe faa 06e30e1u BHATpeEIIEH rories 0e3
Jla IMa TI0Tpeda OJ1 TOJIEMHU PE30BH.

AR ucto Taka Moxe aa 6uae o MOMOII MPU OCHOBHU MEIUIIMHCKH BU3YEIN3aUOHU
3aJauu BO oreparroHara coba. Xupyp3uTe MOKaT Ja OTKpHjaT HEKOW KapaKTEPHCTHUKU CO
roJo OKO Kou He Moxat na ce 3abenexxat Ha MRI unu CT ckanoBute, u obpatHo. AR um
OBO3MOJKYBa Ha XHPYpP3UTE AOCTAITHOCT JIO JIBaTa BHJIA HA MTOJATOII HCTOBPEMEHO.

AR ucro Taka Moxke 1a Ouie MHOTY KOPUCHA 32 TPEHUHT. BUpTyenHUTEe MHCTPYKITUU
MOXKaT Jia TO MOTCETAaT HOBHOT XMPYPT Ha MOTPEOHU YeKopH, 0e3 moTpedara aa ce moriaeaHe
HAcTpaHa OJ] MAalMeHTOT 3a J1a Ce KOHCYJITHpa CO NMpUpayHHK. Bupryennute 00jeKTH HCTO
TaKa MOJKaT Jla MIACHTH(PUKYBaaT OPraHy U MMOCECOHM JIOKAIMK KOH Tpeda /1a ce oA0erHyBaar.
Hexkonky mpoekTu BpLIaT HCTpakyBamba BO OBaa 00JIACT.

Cauka 3: Moaea Ha 6uoncuja Ha TyMop Ha aojkata. 3-D rpadguuko BMeTHYBame
Ha HIJIA.



2.2 IIpon3BOACTBO M MONPABKA

Jlpyra kareropuja 3a aruidKaldja Ha 3roJIEMEHaTa pEaTHOCT € COCTaByBambETO,
OJIp>)KyBameTO M TIONpPaBKaTa Ha KOMILJICKCHU MaliiHA. MIHCTPYKIIMUTE MOXKAT TOJIECHO Ja Ce
paszbepar ako ce JOCTAIHU HE KaKO MPUPAYHUIIA CO TEKCT U CIUKH, TyKy Kako 3-D mprexu
MOCTaBeHU HaJ] BUCMHCKATA OIpeMa, MOKaXyBajKu TH YEKOp IO YeKOp 3aJaunTe KOu Tpeda 1a
ce HarpaBarT U Kako Tpeba aa ce mu3Bpmar. Opue 3-D nprexu Moxar na 6ugat aHUMUPaHH, CO
IITO yIaTcTBaTa Ou OWIie YIITe MOSKCIUTUIIUTHU.

Hexkonky ucTpaKyBayky MPOEKTH MMAaT JIEMOHCTPUPAHO MPOTOTUITH BO OBaa 00JIaCT.

Ciauka 4: HaaBopenieH norJie/l Ha alVIMKANMjaTa 3a OApP:KyBame HA MmeYyaTaqyu.
Mopaart na ce cjiegar cute 00jeKTH.

Cauka S: IIporoTHn Ha aIUVIMKANMja 32 OAPKYBamhe HA JIACEPCKH Nevarad, Koja
MOKA’KyBa KAaKo /1a ce H3Ba/IN PKa40T 3a XapTHja.



Camka 6: Adam Janin ja neMoHCTpHpa amJInKamnujaTa 3a cocTaByBame Ha BouHr
OKUYyBame.

2.3 Ilpubenemky U BU3yeau3anuja

AR Moxe J1a ce KOpUCTH 32 J]a ce 1oaaaT 3a0enenky 3a 00jeKTUTe WK OKOJIMHATA CO
jaBHAa WM TIpuBaTHa WHpoOpManMja. AIUIMKAMUTE CO jaBHA WH(pOpMamHja TM KOPUCTAT
jaBHUTE 0a3M Ha MOJATOIHM 3a JOOMBamWke Ha mojatonuTe. Ha nmpumMep, paueH quciuiej Moxe aa

JaBa TOJIATOIM 3a COAP)KUHATA HA IMOJIMIUATE Ha OMONIMOTEKaTa KOora KOPUCHHKOT OIM II0
oubanoTekara.

-

Cauka 7: O3HaKHTe HA JeJIOBUTE HA MOJIEJIOT HA MOTOp c€ nojaByBaaT Kora
KOPUMCHHUKOT MOKaKyBa KOH HUB.

ANTEepHATUBHO, OBHE OCNICMIKM MOXKaT Ja OuIaT NMPUBATHHU, NPUKAYCHH 3a CHEHHQUIHH
o0jextu. Ha cimka 8. € mokakaH mpo3opell MPUKAYeH Kako €THKeTa Ha CcTyaeHT. CTyIeHTOT
HOCH HaIlpaBa 3a CJIeJICHhe, Ta KOMITjYTEpOT ja 3Hae HeromaTa Jiokanuja. Kora cTyaeHTOT ce
JIBWKM, €TUKETaTa ja CJIeM HeropaTa JIOKalMja, ¥ ro morceTryBa AR KOpPCHHHMKOT 3a MITO
Tpeba 1a 300pyBa Co CTyACHTOT.

Cuamnka 8: IIpo3open npukakad Bp3 cnenuGpuuH BUCTUHCKH 00jeKTH.



Cauka 9: BupryeJHUTe JMHUU MIOMAraaT BO NPUKAKyBalk€TO HA reoMeTpHujaTa
HA WIATJIOT, KAKO IITO Ke U3rjeaa Bo opouTa

2.4 Ilnanupame Ha ABUKEH€ HA po00oTH

JlaledmHCKOTO yIpaByBame Ha pOOOTH YECTO MPETCTaByBa MpobiieM, 0COOEHO Kora
poOOTOT € maseKy, co JOJITH OJI0OKYBamka BO KOMyHHUKalujara. Bo oBue yclIOBH HaMecTo
JTUPEKTHO KOHTPOJIUpamke Ha POOOTOT, MOXKE N1a € MOJ00po Ja ce KOHTPOJIHMpa BUPTYEITHA
Bep3uja Ha poOoToT. KOpHCHUKOT TH TutaHupa U crienuduimpa IBIKekHaTa Ha poOOTOT CO
MaHMITYJIUpabe Ha JIOKaJHAa BUPTyelHa Bep3Wja BO BHUCTUHCKO Bpeme. Pesynrtarturte ce
JIMPEKTHO TIPUKaXKaHW BO peasHO Bpeme. Kora IUIaHOT € TecTHpaH W TOYHO OJPEICH,
KOpPUCHUKOT MY KaXyBa Ha BUCTHUHCKHUOT p060T Aa TO0 HU3BpHIIMA 3aAaJCHHUOT IIJIaH.
Bupryenmnata Bep3uja HMCTO Taka MOXE Ja H3BPIIM MpeIBUAyBamka Ha e(EKTUTE O]
MaHHMITYJIMPAEETO CO OKOJIMHATA, CO IITO CIY)KU KaKO ajaT 3a IUIaHUPAkhE U TPETeI.

Cauka 10: BupTyeJHuTe JTHHUHU IO NOKAKYBAaT NJIAHUPAHOTO IBHKeH€ HA
pakaTa Ha po0oToT

2.5 3a0aBa

Hekonky erauOuiyionepu nMaaT MOKakaHO ‘BUpTyenHu ceToBU” KOM T'H CIOjyBaaT
BUCTMHCKUTE aKT€pH CHU BUPTYEITHM IO3aJWHHU, BO BUCTUHCKO Bpeme U Bo 3-D. Akrtepure



CTOjaT MpeJ TOJEM CHH €KpaH, J0JieKa KOMIJyTepCKH KOHTPOJIMpaHa TMOABHKHA KaMmepa ja
CHUMa cIleHaTa. bujejku nokaiujata Ha KaMepaTa Ty CIIeU U JBUKCHATa HA aKTEPUTE KOU
ce kopeorpadCKu, MOXHO € JUIUTUTAITHO J1a C€ TIOCTaBU akTep BO 3-D BuUpTyenHa mo3aguHa.
WnpycTpujata ro riena oBa Kako Ha4MH Ja I'M HaMaJld TPOLIOLUTE 33 MPOAYKIHja.

2.6 Boenu aBuoHu

MHOry ToIuMHM BOCHHUTE AaBHOHM M XEJIOKONTEPH KOPHUCTENe IMOCEOHU TUCILICH
MOHTHPaHHU Ha KallUTHTE 3a Ja ja MoCTaBaT BEKTOpPCcKara rpaduka Haja MOTJIeA0T Ha MUJIOTOT.
IToxpaj 06e30exyBameTO Ha OCHOBHA HaBUTallMja M MH(OpMalMja Ha JIETOT, OBUE TpaduIH
HEKOTall TH PErucTpupaaT METUTE BO OKOJIMHATa, 00e30eIyBajki HAaUMH Ha OJpeayBamke Ha
HacoKaTa Ha opyxjara.

3. KapakTepucTuku

3.1 lonaBame

[Tokpaj momaBameTo Ha 00JEKTH BO BUCTUHCKATa OKOJIMHA, 3TOJIEMEHATa PEaTHOCT UMa
MOJKHOCT | Jla TH OTCTpaHyBa. Ha mpumep, oTcTpanyBame Ha OUpO 01 BUCTHHCKATA OKOJIMHA,
[pTamke Ha pernpe3eHTalrja Ha BUCTUHCKM SHIOBH W TOAOBH 3an Oupoto. [locera
UCTpaKyBauuTe ce (hoKycupase Ha CIIOjyBambETO Ha BUPTYEIHU M PEATHU CIUKU U TPaUKH.
Cenmak AR MoXxe ma ce mpomupu 3a Ja BKIydyBa W 3BYK. KOpHCHHMKOT Tpeba na HOCH
CIIyIIAJIKK OMpeMeHUu cOo MHUKpodoH omHanBop. Ciymankure OW JofaBajie CHHTETUYKH,
nupekTeH 3—-D 3ByK, Jojeka HaaBOPEIIHUTE MUKPOGOHU OW THU JCTEKTUpAJIC J0jIO0BHUTE
3ByIIM 07 okoJimHaTa. Toa Ou My J1ajo maHca Ha CUCTEMOT Jia MacKUpa OJpeIeHU BUCTUHCKU
3BYIIM OJ1 OKOJIHATA.

3.2 OnTuKa HACTIPOTH BH/1€0

OcHOBHa OKJIykKa Ipu rpaaemero Ha AR ScucTeM OBO3MOXKYBa KOMOMHUpame Ha
peasTHOTO U BUPTYeNHOTO. MOXHH ce JIBa OCHOBHHM M300pH: ONTHYKHA U BUICO TEXHOJIOTHH.
Cekoja UMa CBOU MPEAHOCTH U HEJJOCTATOLIH.

[Iposupen HMD e enHa ox ypeauTe KOM C€ KOpUCTaT 3a KOMOMHMpame Ha
BUCTMHCKHUOT M BUPTyenHHOT cBeT. CtannapaeH 3atBopeH HMD nHe Ou 103BOJIMII HUKAKOB
JUPEKTEH Moriea oA BUCTUHCKHUOT cBeT. [Iposupunor HMD My no3BoityBa Ha KOPUCHUKOT J1a
ro riela BUCTUHCKHOT CBET, CO BHUPTYEJIHHM O0jEKTH HaJIAaJeHH CO ONTHUYKH WM BHUJIEO
texHosoruu. Ontuukute nposupau HMD paGoraT Taka mTo mMOCTaByBaaT ONTHYKU JICJIOBH
IpeJ] OYUTE Ha KOPUCHUKOT. Tue NesoBH ce AETyMHO NMPOSHPHH, Ma KOPHUCHUKOT MOXKE Ja
IJIeJ]a HU3 HUB KOH BUCTUHCKHOT CBET.
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Cauka 12: JIBa onTHYKH AUCILUIeH HA raaBata HMD

[Tosupuuot Bumeo-HMD pabGotu co xomOuHUpame Ha 3arBopeH HMD co exna wmm
JIBE MOHTHpPaHH BHUJIEO Kamepu. Bumeo kamepuTe My OBO3MOXKYBaaT Ha KOPHCHHUKOT TOTJIE]T
0]l BUCTMHCKHOT CBET. BumeoTo o1 oBue KaMepu € KOMOMHHUPAHO CO TpadUUKUTE CIUKHU
KpEUpPaHU OJ] TEHEPATOPOT Ha CIIEHHM, CII0jYBajKU TO PEaTHOTO U BUPTYEIHOTO. Pe3ynTaroT ce
ucIpaka 10 MOHUTOPHUTE MPEJ OUYUTE HAa KOPUCHUKOT BO 3aTBOpeHnoT HMD.
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Cauxa 13: Ilposupen Bugeo- HMD koHuentyasen nujarpam



Ciauka 14: Buctuucku sugeo-HMD

Buzmeo xommo3uiujara Moke Aa Ouje HampaBeHAa Ha MOBEKE OJ CJCH HavMH.
EnHocTaBeH HEYMH € KOPUCTCHE Ha KPOMAa-KIy4YEeBH, TEXHHKA KOja C€ KOPHCTH BO MHOTY
cnenujaran eextr. [lo3aguHaTa Ha KOMIT)YTEpPCUTE CIIMKHU € TIOCTaBeHA Ha oJpe/ieHa 0oja,
KaKo 3eJIeHa, KOja He C€ KOPUCTH Kaj BUPTyeITHUTE 00jeKTH. Torair 4eKopoT 3a KOMOMHHUPAHbE
T'M 3aMEHYBa CHTE 3€JICHH JICJIOBU CO COOJIBETHUTE JICJIOBU O] BUICOTO O]l BACTUHCKHOT CBET.
[MocoductuiupanuTe KOMIO3UIIMKA KOPHCTAT MHPOPMALIUHU 3a JU1a00oYrHATa. AKO CHCTEMOT
uma nH(opMaImja 3a 11abouynHaTa Ha CEKOj MUKCEN BO CIIMKUATE OJ] BACTUHCKUOT CBET, MOXKE
Jla TH KOMOWHHpPA PEaJHUTE W BUPTYCIHUTE CIMKH CO TMHUKCEN MO TMHUKCEN cropenda Ha
JuTabOYMHATA.
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Cauka 15: KonuenryaJieH 1ujarpaMm Ha MOHMTOPCKH 0asupan AR

Cauka 16: Hansopemen norsen Ha ARGOS cucrem, npuMep Ha MOHUTOPCKH
0asupan AR



Hcro Taka e MOkHa MOHUTOPCKH Oa3upaHa onTHYka KoHuUrypanvja. MoHUTOpUTE U
HaouyapuTe ce PUKCHpPAHH BO MPOCTOPOT, U KOPUCHHUKOT ja MOCTaByBa rjaBaTa 3a Ja riena
HHU3 HaOYapHTE.

HNma mHOry cnopendu Ha pelaTHBHUTE NMPEJHOCT M HEJOCTAaTOLM HAa ONTHYKUTE H
BUIeO npucranute. Hekon o HUB ce:

1) EnnocraBHOCT: ONTHYKOTO CIIOjyBamke a MOEAHOCTABHO O] BHJIEO CIIOjyBambETO.
ONTUYKMOT TPUCTANl UMa CaMoO €IeH JeN 3a Koj Tpeba aa ce Trpuku: rpauyKuTe CIMKH.
BuCTHHCKHMOT CBeT ce Iiiea AUPEKTHO, U BPEMETO Ha OJAJIOKYBAaHE € CAMO HEKOJKY HaHO
ceKyHIH. Buzeo cnojyBameTo, mak, Mopa Aa pabOTH CO HEKOJKY BHJAEO JEJIOBU 3a pEaTHUTE
¥ BUPTYEITHUTE CIIMKH, TIPU IITO CEKOj JIEJI MMa OJIPE/ICHO 3a/I0IHYyBamke. JJurnranuznpamero
Ha BUJAEO CIMKMTE OOMYHO [0]laBa HajMalIKy €Ha BPEMEHCKa pPaMKa Ha OIJIOKYBAaHETO.
Buneo kamepure pedncHu cekoraml Mmaar OJPEIEHO MCKpUBYBam€ 3a KOE MOpa Ja ce
KOMIIEH3Mpa, 3aeHO CO HCKPUBYBAETO KOE CE jaByBa OJl ONTHMKATa Ipe]l HAlpaBUTE 3a
mcriej. bupejku BHACOTO MMa MHOTY IOTOJIEMH NO0apyBauykd € MHOTY IIOCKalo H
HNOKOMIUTUIIUPAHO 32 U3paboTKa BO cropenda co ONTUYKU 0a3UPAHUTE CUCTEMH.

2) Pesonyuuja: Bugeo crnojyBameTo ja OorpaHhdyyBa pe3oiyljaTa Ol OHa IITO TO
riefa KOPUCHUKOT, W PEeaHOT M BUPTYENHO, N0 Pe30iylfjara Ha AEIOBUTE 3a JAUCILIE].
OnuTHYKUTE anapaTv UCTO TaKa T'M MOKAXXyBaaT CIMKUTE CO Pe30JIylMjaTa Ha JUCIIIEjOT, HO
MIOTJIEZIOT Ha KOPUCHHUKOT HE € MCKPUBEH.

3) besbennoct: Ilommpaute Bupeo-HMD ce BcymHOCT MoauduuupaHo 3aTBOPEHH
HMD. Axo HamojyBameTo ce MCKIyYd, KOPUCHUKOT € eekTuBHO cien. OBa e 6e30eqHOCHa
rprkKa HAa HEKOW alTMKAIlMd. A Kora HalojyBameTO K€ C€ MCKIYYH Ha ONTHYKHA MOSHPEH
HMD, KOpHCHHUKOT yIITe UMa JUPEKTEH MOTJIE ] O]l BACTUHCKHOT CBET.

4) Hemame Ha MOXHOCT 3a mpomeHa Ha mnorieaoT: Co BUAECOTO, MOTIEAOT Ha
KOPUCHUKOT KOH PEaJHUOT CBET € 00e30eeH o/ Buaeo kaMepu. OBa, To mocraByBa ‘ouMTe’
Ha KOPHCHUKOT KaJie U J1a ce BUAEO0 kKamepuTe. Bo moBekeTo KOHPUrypaluu, KaMepuTe He ce
MIOCTaBeHW Ha MCTOTO MECTO KOH KaJie IITO OW TieAalie OYUTEe M CE CO3/[aBa JIMCIUKAIM]a
nomery kamepute u ounrte. OBaa pa3nuka momery jokaipjara Ha KamepaTa U JIOKaljaTa Ha
OUYHWTE MPOM3BEAYBA OTCTAITyBamkE IMOMETy OHA IMTO KOPUCHUKOT K€ TO BUIHU BO criopenda co
OHAa INTO O4YeKyBa Jna BuUAU. Ha mpumep ako kKamepuTe CO TMOCTaBEHH HaJ OYMUTE Ha
KOPHCHHKOT, TOj K€ TO TJIeJla CBETOT O] TJIC/IHA TOKKA KOja € TIOBHCOKA OJ1 TOYKaTa Ha Koja Toj
¢ HaBukHaT. OBOj MpoOJIeM MOKe Jja c€ HAaJMHUHE CO JI0/IaBame Ha Oriefjaa Kou Ke co3aanat
JOTIOJTHUTETHU ONTHYKHU MMAaTeKH, MelyToa OBa JI0JaBa 3HAYMTEIHA KOMIUIeKcHOCT Ha HMD
JTN3aJHOT.

Buneo cnojyBameTo 'l HyIu CIEIHUTE MPETHOCTH MPeJ] ONTHYKOTO CI0jyBambe:

1) ®nexcuOMITHOCT BO CTPATErMUTE 3a CIIOjyBambe: OCHOBEH MPOOJEeM Ha ONTHYKUTE
amapaTH € JieKa BHPTYEIHHTE OOjeKTH HE MOKaT IEJIOCHO Ja TH TOKpHjaT peaHUTe
npeamMetu. M3rpaabara Ha ontuuku nosupeH HMD koj Moxe CeneKTHBHO /a o UCKIydyBa
CBETJIOTO OJI pPEaJHUOT CBET € TemKa. Bo HOpMalleH ONTUYKH CHUCTEM, O0jeKTHTE Ce
JM3ajHUpaHu Ja Oumat BO (OKyC HAa caMO eJHa TOYKAa Ha ONTHYKATa Mareka: OKOTO Ha
KOpucHHUKOT. Cekoj ¢(unrep Koj celneKTHBHO OM To OJOKHpal CBETIOTO MOpa na Ouje
IIOCTaBEH Ha ONTHYKAaTa TMaTeKa BO TOYKa KaJe CiMKarta € BO ()OKyC, a Toa He MOXe jaa Oune
KOPUCHHYKOTO OKO. 3aT0a ONTHYKHAOT CHCTEM K€ MOpa Jia UMa JIBe MecTa KaJie CIMKara Ke ce
doxycupa: BO OKOTO Ha KOPHUCHHKOT M ToukaTa Ha ¢unrepor. He moctojar ontruku HMD



KOM MOXaT Ja ja OJIOKHpaaT CBETJIMHATAa HO OBO] HAYMH. 3aTOa, BUPTYEITHHUTE OOJEKTH CE
110jaByBaaT Kako JyXOBH U MOJy-posupHH. OBa ja OIITETyBa MITy3HjaTa Ha PeaaHOCT.
CnpoTHUBHO Ha OBa, BUACO CUCTEMUTE ce MOMIECKCUOUITHN 32 HAUMHHUTE Ha CIIO]yBamkhe
HA pEaTHUTE M BHUPTYCIHUTE CIWUKH. BHUIEJKHM M peallHuTe W BUPTYEITHHTE JCIIOBU CE
JOCTallHA BO JUTHUTaNHA (popMa, BHICO KOMIO3HTOPUTE MOXKAT, Ha OCHOBa IHKCET IO
MUKCEN, 1a TH 3eMaT peaaHUTe, JUTUTATHUTE WK HEKOja KOMOWHAIIM]a O] THE JISTIOBH.

2) lIupoxko nosne Ha morien: VIckpuByBamara BO ONTHYKUTE CUCTEMU ce (DyHKIIH]ja 01
paauycHaTa pasjMkKa O] onTHYkaTa ocka. Konky mnojaneky ce riega OJ LEHTapoT Ha
MOTJIEZIOT, TOJKY € MOroJIEeMO HMCKPUBYBaWmeTO. JlUruTanu3upaHa ClIMKa 3€MEHa MPeKy
UCKPUBEH OINTHYKM CHCTEM MOXE Ja C€ IONpaBH CO INpPUMEHYBambe HA TEXHHMKH 3a
npoiecupame Ha caukd. OBa Oapa 3HauMTENHAa KOMIjyTepcka pabora, HO Toa €
OrpaHUYyBambe OM OWMJI0O HE3HAUYMTEITHO BO WIHWHA, KaKO INTO KOMIJyTEpPHTE CTaHyBaaT ce
noOp3u. [lotemiko e ga e U3rpaau AUCIIIE) CO MIKUPOKO IMOJIe Ha MOTIEe A CO ONTHYKH MTOSUPHU
TexHUKHU. CHUTe HCKpUBYBamba Ha MOIJIE0T HA KOPUCHUKOT MOpa Jla e KOperupaaT ONTUYKH,
a HE JUTUTAITHO.

3) Peannure um BUPTyENHUTE OJUIOKYBama BO IOINEAOT MOXAaT Aa OWAAT CIIOCHU:
Buneoro Hyau mpucTarn 3a HaMalyBamke WIN OJ0CTHYBambe Ha MPOOIEMUTE KOW HACTaHyBaaT
Hopajyd BPEMEHCKHM pa3iIUKU MoMely pealHuTe M BupTyenHute ciauku. Ontuukute HMD
HyJIaT MOMEHTAJIEH IOTJIe]l KOH BUCTUHCKHUOT CBET HO MMaaT 3aKacHyBaWk€ Ha BUPTYEIHHOT
nen. Co BHIEO NPUCTANOT, MOKHO € Ja C€ OJUIOKH BHAECOTO Ha BHCTUHCKHOT CBET Ja
0JIrOBapa Ha KACHEHETO HAa BUPTYEJIHATA CHUMKA.

4) JlomaTHH cTapTerMH 3a perucrTpaimja: Bo ONTHYKUTE CHCTEMH, CIUHCTBEHATa
uH(pOpMalyja 3a JIoOKalMjaT Ha IJlaBaTa Ha KOPUCHUKOT Jloara oJ1 CeH30poT Ha riasata. Buneo
CIIOjyBamEeTO OBO3MOXYBa BTOp HW3BOp Ha HMH(OpMalHWja: AWTHTAIM3MpPAHATA CIUKA O]
peanHara CIieHa.

5) ITonecHo e n1a ce n3eaHaYM CBETJIOCT Ha PEaIHUTE U BUPTYEITHUTE 00jEKTH.

W onTUykuTe U BUJIEO TEXHOJIOIMUTE MMaa CBOM YJIOTH, M M300pPOT Ha TEXHOJIOTHjaTa
3aBHCH 0J] OapamaTa Ha aruTuKamujara. MHOTY 01 MEXaHHUYKUTE MIOCTPOJKH U TIPOTOTHIIOBH 32
HOIMpaBKa KOPHUCTAaT ONTWUYKM IpHUCTalM, HOpaau LeHaTa U 0e30eIHOCHUTE IMpallama.
[loBekero MpPOTOTUNOBM 3a MENMLMHCKU AIUIMKAIMU KOPUCTAT BHUJAEO IPUCTANH, MOpaau
MOXKHOCT 3a CIOjyBalkb€ Ha pEaTHUTE W BHUPTYEIHHUTE [EJIOBHM KAKO M IOHYJIEHHUTE
JIOTIOTHUTETHYU CTPATETUH 32 PETUCTpalyja.

3.3 ®okyc u KOHTpaCT

®oxycor Moxe na Oume mpoOieM W 3a ONTHYKHTE M 3a BHACO mpucranute. Bo
WeaJeH Ciy4aj BUPTyemTHOTO Tpeba Jga onrorapa Ha CTBapHOTO. Bo BHIeo cucrem
KOMOMHHUpaHaTa U BUPTYEJHATa CIMKa Ke OMIaT MPOMIMHUPAHH HA UCTa OJIAIEYCHOCT O]
mouutopoT wim HMD ontukara. MeryToa 3aBHCHO Of BHIIEO KaMepHTe JTabO4YMHATa Ha
HOJIETO W TIOZieCcyBamara Ha (POKycoT , NEJIOBH O]l PEATHHOT CBET MOXKE Ja He OuaaT BO
dokycor. Bo tunmuen rpaduuku copTBep, ce € m3paseHo co pinhole momern, taka ga curte
rpa¢uuku 00jeKkTH, 06e3 pa3uKa Ha OJ1aJeyeHOCT ce BO (OKycoT. 3Hauu, rpadukara Moxe
Jla U3pasyBa CUMyJallMja Ha OrpaHrYeHa JT1a00YrHa Ha TIOJIETO, M BHICOKAMEPHUTE MOXKAT Ja
UMaaT aBTO()OKYCHPAUKH JICKH.



Bo ontnukm ciydaj, BUpTyeslHAaTa CJIMKA € MPOUIMPAaHA Ha HEKOja OIAJICYCHOCT O]
KOpucHHUKOT. OBaa 0J/1aJIeueHOCT MOJKE J1a Ce MOoJecH WK Moxe fa oune guxcHa. [lopaau
TOA, JIO0JIeKa CTBApHUTE OOjEKTH C€ Ha Pa3NWYHU OJAICYEHOCTH OJ KOPHUCHHKOT, CHUTE
BUPTYEITHH O0jeKTH C€ NPOMIMPAHM HA HUCTU ONJAJICYEHOCTH. AKO BHUPTYEIHUTE U
CTBApHUTE OAJAJICUYCHOCTH HE C€ IMOKJIOIMyBaaT 3a OJIPEICHU MPEIAMETH BO KOM KOPHCHUKOT
rJieaa, TOj HeMa Ja MOJKe J1a TU TJIela JaCHO JIBETEe UCTOBPEMEHO.

KonTpacToT e npyro mpamame, 3apaan ToJIeMHOT OICET BO PEATHOTO OKPY>KYBambe U
Ha OHa IITO YOBEYKOTO OKO MOXE Ja ro JeTeKTupa. Bo mpaeaneH ciydaj, cBETIMHATA OJ
CTBApHUTE U BUPTYEITHUTE MIPEAMETH Tpeba /1a ce MOKIOyBa. 3a »aJjl, BO HajJIoII CIy4aj, Toa
3HAYM JIeKa CHCTEMOT MOpa Ja TW YCKJIaJH TOJIEMHOT Opoj Ha HMBOA Ha cBeTianHA. OKOTO €
JIOTOPUTAMCKH JETEKTOp , BO KOj CBETIIMHATA CO KOja MOXKE JIa CE CIPABHU € OKOJY €JHMHAeCEeT
HHMBOA PACIIOH ITOTOJIEMa O] HajMaJIUTe IETEKTOPH, BKIYIyBajKH ' TyKa TEMHOAQIalITHPAHUTE
U CBETJIOQJANTUPAHUTEe 0Yd. Bo OMIIO KOja cocTojO6a OKOTO MOXKE J1a MOKPHE OKOJIY IIeCT
HHBOA BENMYMHH. MHOTY ypeau 3a NpHKaKyBamke HE MOXKAT Ja J0jAaT A0 OBa HUBO Ha
KoHTpacT. OBa € 0coOeHO NpobIeM Ha ONTHYKUATE TEXHOJOTHH, OMIEjKH KOPHUCHUKOT MMa
JMPEKTEH TOTJIE]] Ha PEalTHHOT CBET. AKO CTBapHaTa Npupoja (OKpYXKyBame) € MPEeMHOTY
CBeTJIa, Toraml ke ce u30Jequ BHpTyeJlHaTa ciauka. AKO peajlHaTa Mpupofa € IPEMHOTY
TEeMHa, BUPTyeJIHAaTa ClIMKa Ke To u30eau peaaHnot ceet. [IpodiemMuTe co KOHTpacToT He ce
TOJIKY CEpUO3HH KaKO OHHE CO BHUICOTO, OMIEJKM BHIEO KaMEpUTe MMaaT OrpaHHYCHH
JMHAMHYKA OJrOBOPH, M TOTJIENOT HA JBETE, PEATHOTO M BHPTYEITHOTO € TeHEPHUPaH OJ
MOHHUTOPOT , TIa ¢€ Mopa J1a Oue MOTCKPATEeHO WJIM KOMIIPHMUPAHO BO TWHAMHYKUOT OTICET
Ha MOHUTOPOT.

3.4 IToagBUIKHOCT

Bo ckopo cute cucremMu Ha BHpPTyelHATa MPUPOAA, KOPUCHUKOT HE € OXpalOpeH 3a aa
Oapa mHory. HamecTo Toa , KOpUCHUKOT yIpaByBa CO ,JieTamkbe”’ HHU3 MPUPOJIATa, OJCJKU IO
NOJBM)KHA JICHTA 32 TPYame MM BO3€jKHM HEKOj MOJIEN Ha BO3HMIIO KOj C€ KOPUCTH BO HAYYHU
1eJIM, IEMOHCTpaIja Wik MpoMoIja. be3 paznnka KakBa € TEXHOJOTHjaTa, Pe3ysTaToT €
JIcKka KOPUCHHUKOT CEeIM Ha €IHO MecTo BO peanHuoT cBeT. Hekou AR (Augmented Reality)
atuIMKaIMKM , Kako U Ja € , ke Tpeba Ja moJaJap>KaT KOPUCHUK KOj K€ OAM OKOJy rojiema
okonuHa. [Ipomupenara peamHocT Oapa ol KOPUCHUKOT Ja Oujie Ha MECTOTO Kaje Tpeda na
ce OJIpKM 3aJaJicHaTa 3a/1aya. ,,Jletamero” HM3BEIEHO BO CUCTEMOT Ha BUPTYyEIHATA MPUPOJIa
HE € TOBEKe ommuja. AKO MeXaHM4apoT Tpeba Ma onM Ha Jpyrara CTpaHa Of MIIa3HHOT
MOTOp, Taa MOpa Jia Ce 3aJBM)KU caMaTa Co CUTE ypeIu 3a MPUKaKyBambe KOU ' HOCH CO Hea.
3aroa cHCTEMHUTE Ha TPOIIMpPEHATa PEATHOCT K€ MMaaT HajMHOTY TMOIBUKHOCT, IMOCEOHO
CIocOOHOCTA Ja 0JaT OKOJIY BO MPUPOAATa,HAIBOP O] KOHTpoJupaHara cpenrHa. ClIeHCKHOT
redepatop wir HMD wu cucteMoT 3a mpareme Mopa J1a TH COIpKaT CUTE JCTOBH | Ja Ouaar
CIIOCOOHM 32 M3JI0KYBamk€ Ha MPEXKHUBYBAkHE BO OKOJIMHATA. AKO 0Baa MOKHOCT € OCTBapeHa,
MHOTY TIOBEKe arIuKaluy Kou He Ouie mpobaHu ke ctaHat noctamad. Ha mpumMep, MoxHOCTA
3a 00eJe)XyBamke Ha OKOJIMHATAa KOja TH OMKPY)KyBa, MOXE Ja Ouje KOpHCHa 3a BOJHHUITUTE,
HIeTavyuTe, WM TYPUCTUTE KOTa CE BO HEKOja HOBA HEIMO3HATA JIOKAIH]a.

3.5 Cnopeada HacIpOTH BUPTYEJIHATA OKOJIHUHA

CeBkynHHTe Oapama Ha TPOIIMpPEHATa PEATHOCT MOXKE Aa Ouae pe3HMHUpPaHO Co
criopeflyBamkbe Ha Oapamara HAaclpoTH Oapamara Ha BUPTYENHATa MPUPOIA, 32 CHTE TPHU
0a3uyHu CyOCHCTEMH KO IITO THE T Oapaar.



1). Cuencku renepatop- IIpeBeayBameTo HE € MOMEHTAJIHO €€H O] HajTOJIEMHUTE
npoOiieMr Ha TpormpeHaTa peanHocT. CUCTEMHTE Ha BHUPTYCTHUTE CpPEIUHU HMaar
MOBHUCOKH Oapama 3a peaJlHUTEe CIMKHU 3aToa IITO THE KOMIUIETHO IO 3aMEHyBaaT peajHHOT
CBET CO BHpTyellHATa CpeauHa. Bo mpomupeHara peamHoCT, BUPTYaTHUTE CIUKA CaMO TO
JIOTIOJTHYBAaT PEATHHOT CBET. 3aTO0a HEKOW BUPTYEITHU 00JEKTH MOpa J1a OMAaT HAIpTaHU, U
THE HE Mopa Ja OuIaT pealMCTUYHO H3Pa3eHH CO Iel Ja CIyXaT 3a HAMEHHUTE Ha
arukanujata. Ha mpumep, Bo arumkanuuTe, TeKCT U 3-D paMku, mpTexuTe Moxke aa Oumat
noBosiHu. MneanHo, ¢oropeanucTHuHUTE Tpaduuku 00jeKTH OM Ol HEHAMETIMBO CIIOCHH
CO peajHaTa IpHUpoa , HO HAjIIPBO MOpa Ja ce periaT MHOTY T00a3uYHH MPOOJIEMH.

2) VYpen 3a mpukaxyBame- YpeIuTe 3a MPHKAKyBambe KOPUCTCHH BO NPOIIMpPEHATA
peaTHOCT

Moxe na wMmaar IMOMajKy CTpPOrH Oapama HEero ITO WMaaT  CHCTEMHTE Ha
BUpPTYyEIHATa OKOJIMHA,0UICJKH TPOIIMpPEHaTa PEaIHOCT HEe TO 3aMEHYBa pealHuoT cBeT. Ha
MpUMEP MOHOXPOMATCKHUTC OUCILICU MOKC [Ia 6I/II[aT AICKBATHU 3a HCKOU allJIMKAIlUU Ha
NPOIIMPEHATa PEATTHOCT, J0JCKa BUPTYEITHO CUTE CHCTEMH Ha BHPTYEJIHATa CPEIMHA JCHEC
KOpHUCTAaT 3acuTeHn Oou. Onruukure qucruien 3a Ha riasa (HMD) kou rimemaat co mano mose
Ha TJIe/Iabe MOYXKAT J1a OMJIAT 33JJ0BOJTyBaYKH OUICJKH KOPUCHUKOT MOXE CEYIITE Jia TO BUIU
pPEATHHOT CBET CO HeroBata nepudepHa Busnja. [nmegamero Huz HMD He ro 3aTBOpa mosieto
Ha HOpPMAJIHO TJIeJlalkhe Ha KOPUCHHKOT. [loHaTamy, pe3oiylujaTa Ha MOHHUTOPOT  BO
OIITUYKOTO TIJICHamkEe HHU3 I[I/ICHJ'IGjOT MOXKEC Oa 6I/II[e IMOHHUCKAa HCT0 HITO KOPHUCHUKOT Ke
TOJIEpUpPA BO OBaa aruiMKalfja Ha BUPTyeJHATa MPUPOA, CE JI0JIeKa ONTHYKHOT JUCIUIC] Ha
rnaBata HMD (head-mounted display) ue ja peaynupa pe3osyiijata Ha peaHaTa Ipupoa.

3) Ilpateme u oruuryBame: Jlogeka BO MPETXOAHUTE JIBa Cllydyad MpOILHpeHaTa
pPEaTHOCT MMa MOHUCKU W TIOMaJId Oapama O] BUPTyelHaTa CpelldHa, TOa HE € Clydyaj 3a
NpaTemhEeTO U OTYUTYBamETO. Bo 0BOj nem0apamara Ha MpOIIMpEHATa PEATHOCT CE MHOTY
MIOCTPOTH OJl OHME BO CHCTEMHUTE Ha BHUPTyelIHATa okoyinHa. [lorosiem mpoOiem 3a oBa e
MpoOJEMOT CO PErucTpupame, KOj € OMUIIaH BO CIEIHUOT naen. [pyru daktopu kow TH
npaBaT OapamaTa Ha IPaTCHETO U OTYUTYBAKBETO MOCTPOTH CE ONMUILIAHK TOHATAMY.

4. Perucrpaunuja

4.1 IIpoGJiem Ha perucTpanuja

Enen on nHaj6azuuHuTe TpOOJIEMH KOj ja OrpaHHUYyBa MPOIIMPEHATa PEATHOCT €
npo0aeMoT Ha peructpanuja. [Ipeqmernte Bo peaTHUOT M BUPTYEITHHOT CBET Mopa Aa ouaar
TOYHO YCKJIQJICHHU €THO CIpeMa JpYTo, WM Wiy3ujaTa JeKa JBaTa CBeTa K€ KOer3ucTHpaar ke
Ouge KOMIIPOMHUCEH. YIITE MOCEPUO3HO, MHOTY alUIMKAalUK 0apaaT UCTIPAaBHU PETUCTPAIUH.
Ha mpumep, moTceTere ce Ha MpUMEHa Ha UIJIa Ipu Onorcuja. AKO BUPTYEITHHOT IPEIMET HE
€ KaJie IITO € TYMOPOT, XUPYProT Ke ro MpoMaIlld TyMOpOT 1 OuoIicujaTa HeMa j1a ycree. bes
TOYHA PETUCTpaIyja, MPOIIMPEHaTa peaJHOCT Hema Ja Ouje mpudareHa BO MHOTY
aTUTUKAIUH.

[TpoGemuTe CO PErHCTPUPAHETO UCTO TAKa IOCTOjaT BO BUPTYEIHATA MIPUPO/IA, HO HE
ce HU OJOJIUCKY TOJKY CEPHO3HU OWIEjKH THE Ce MHOTY IMOTEHIKH 3a JETEKTUPame HETO BO



npoiuupeHaTa peanHocT. Ce 101eka KOPUCHUKOT IJIeAa BUPTYEIIHU 00JEKTH BO aIUIMKAlMU Ha
BUpPTYyeNHAaTa MPUPOJA, TPEUIKUTE IPU PETUCTpalfja pe3yITHpaaT BO BUAEO- KHHETUYKU U
BU3YEJIHO- JIMIEHUUpPAaHU KOHQIUKTH. BakBu KOH(IMKTM noMely pasiM4HM YOBEUKU
3HaYemha MOXe Ja Ouae u3Bop Ha OOlecT Ha JBHXKEHAa. bHIEjKM KUHETHYKHUTE WU
JULEHIUPAHUTE CUCTEMHU C€ MOMAJIKy YYBCTBUTEIIHU OJi BU3YEIHUOT CHUCTEM,BU3YEIIHO —
KAHETUYKUTE ¥ BU3YEIHO JUICHIUPAHUTE NpoOJIeMH ce TMOMalKy 3a0ele)XyBauku HEro
BU3yenHute npobiemMu. Ha npumep, ako KOPMCHUKOT HOCH JIUCIUIE) Ha TJlaBaTa co 3aTBOPEH
HOTJIEZ] MOJKE J1a ja JP>KW BHCTUHCKAaTa paka, a Ja TJejia BUPTyelnHa paka.Bupryennara paka
Tpeba na Ouje mpuKakaHa KaJie KOPUCHUKOT MOXKE J1a ja BHJIM peajiHaTa paka, ako He HOCH
nucre] Ha riaaBata.Ho ako BUpTyenHaTa paka € IpellHO MOCTaBeHa 3a 5 MM, KOPHUCHUKOT
HaMma Jla MOXKe Jla IETEKTHpa, OCBEH aK0 aKTMBHO He Oapa TakBa rpemika. Mcrara rpemka e
UCTO Taka IOBeKe OYMIVIEJHA aKo ce IJeJa HU3 AUCIUIE], Kaje MpoOIeMOT € BH3YEIHO-
BU3YEIICH.

[lonatamy, eneH (peHOMEH HapeyeH BH3YEIHO JIOBEHE MpPaBU YIUTE MOTEIIKO Ja €
JIETEKTHPAkETO HAa BaKBU TPEIIKH NPU PETUCTpUpame. BH3yenHOTO JOBEHE € Hamop Ha
MO30KOT Jla BEpyBa Ha TOa IITO IO IVIeJ]a HEro Ha OHa IITO IO YyBCTBYBa, Cliymia UTH. Toa e
BU3yellHa WH(pOpMaIHja Koja ce CTEpPMU Jla TH HaJMUHH cuTe Apyru cermna. Kora ce riema
TEJIEBUCKU TPOTpaM, IJIeJau0T BepyBa JeKa CUTE 3BYLM M3JIEIyBaaT O]l YCTUTE Ha aKTEpHUTE,
MaKo THE JoaraaT Of 3BYYHHKOT BO TEJIEBH30POT. BEHTPONIOKM3MOT (yHKIIMOHHpA 3apaau
BU3YEIHOTO JoBeme. CIMYHO, KOPUCHUKOT MOKE Jla BepyBa JIeKa pakara € OHamy Kaje
BUpTyelTHaTa paka ce TNPUKaXyBa, HETO IITO BHUCTHHCKATa paka €, 3apajd BHU3YEITHOTO
noBewe. OBOj eeKT Iy 3roJieMyBa IPELIKUTE IPU PErucTpanyja mTo MOXe Ja ce ToJaepupaaT
BO CHCTEMHTE Ha BUPTYyeIIHATa MOPUPOAA. AKO TPEIIKUTE CE CHCTEMATCKA KOPHUCHUKOT MOXKE
Jla ce aJlanTHpaaT Ha HOBaTa OKOJIMHA, JJaBajKH JI0JIr0 BpeMe Ha U3JI0KEHOCT O/1 HEKOJIKY Jaca
WIIY JICHA.

[Ipommpenara peanHocT Oapa MHOI'Y MOTOIIHA PErucTpalyja HEro BHUPTyeIHATa
OKOJIMHA. 3aMHCIIH TO MCTOTO CIEHAPHO HAKOPUCHHUK KOj JPXKH paka, HO OBOj MaT HOCEjKU
JIMCIIJIE] Ha TJaBaTta. [ pelKkuTe Mpyu perucTpanmja cera pe3yJiTUpaaT co BU3YEIHO — BU3YEITHH
edeKxTH moMery CIMKUTE Ha BUPTyEJHATa U peanHara paka. OBue KOH(DIMKTH € JIECHO Jia ce
JIETEKTUpaaT MOpajax Pe30JIyliMjaTa Ha YOBEUKOTO OKO M UyBCTBUTEIHHMOT BU3YEJIEH CUCTEM
Ha YOBEKOT 3a pasnukure. Jlypm W Manu Hu3paMHYBama BO CIHMKATE HAa PEATHUOT W
BU3YEIIHUOT CBET C€ JICCHU 32 IETEKTUPAE.

Perucrpanujata Ha peasHUTe W BHUPTYETHHTE CIUKA HE € OrpaHMYEHO Ha
npoupeHaTa peanHocT. CrenyjanHute epekTH Ha akTepure goaraaT o] KOMIJYTEpCKU
reaepupanu 3-JI 00jekTH o >KMBHTE aKkTepu BO (WIMOT W BHIeoTO. Pasnmkara € BO
KOJINYMHATa Ha KOHTPOJIa Koja € JocTanHa. Bo ¢miMoT, U pexucepoT Moke J1a BHUMETAITHO
ja UCIUTaHUpa CeKoja CIIMKa, W aKTepHUTEe Ja MOMUHAT YacOBH OOMIYBajKH CE€ Ja IOCTHTHAT
OJIpeliecHa CiIMKa, 3a Ja ocTBapaT nep(eKkTHa perucrpauuja. MHTEpaKTUBHUOT MeEAUYyM,
NpOIIMpPEHATa PEATHOCT € MHOTY IMOTelKa 3a padora. CHCTEMOT Ha MPOIIMpPEHaTa PEeaTHOCT
HE MOXXE€ Ja TM KOHTPOJIHMpa JBWKEHAaTa Ha JUCIIEjOT Ha riaBaTa. KOpUCHUKOT riena kajae
IITO CakKa , U CHCTEMOT MOpa J]a OATOBOPH 32 BPEME O] MIJIMCEKYH/IH.

I'pemikure mpu peructpanmja € TEIIKO Ja Ce KOHTpOJMpaaT Hopaad OIPOMHUTE
Oapama W TMOpaaAM TOJIEMUTE W3BOpU Ha Tpemkd. OBHE HM3BOPH HAa TPEHIKHM MOXE J1a ce
nojenaT Ha JBa TUNA CTaTUYKM MU JAWHAMUYKA. CTaTHUKUTE TPElIKd Ce OHHUE KOHU
NpeIN3BUKYBAaT IPEIIKH MPU PETUCTPAIMja U TOTAIl KOTa TJIeIHOTO T0JIe Ha KOPUCHUKOT Ha
IpeMETUTE O]l OKOJIMHATA OCTaHyBa M MOHATaMy BO MOTIOJHOCT. [IMHAMUYKHUTE TPELIKU ce
OHHME KOM HeMaaT eeKT ce JI0/IeKa TIeIHATa TOUKa Ha CIIMKHUTE K€ TIOYHHU Ja CE JIBUXKH.

3a genemHuTe cuctemMu Oasupanu Ha HMD | nuHaMUYKUTE TPEUIKH Ce€ JajieKy
HAjTOJIEMH COpPA0OTHHIM HAa TPEUIKUTE MpPU PETHCTpanuja, HO M CTATHYKUTE TPEHIKH HE



MOJKaT Ja ce urHopupaart. [lonaramy HakpaTko ke ce pesriieaaT CTAaTUYKUTE U TUHAMUYKUTE
TPEILKH U IITO € HAPaBEeHO JI0 Cera 3a Jia ce peayLupaar.

4.2 CTaTHYKH rpelmKn

UYeTtupure U3BOPHU HA CTATUYKH IPEIIKH CE!

- ONTHUYKA TUCTOP3Hja

- I'pemiku BO CUCTEMOT 3a IPATEHE

- MexaHnuka HEMOPaMHETOCT

- TPENIHO TIIe[lake Ha mapaMeTpute ( mpuMep, Mojie Ha TIe/amke, MpaTedka Mo3uIHja
Ha OKOTO)

1) OnTiuka nucropsuja - ONTHYKaTa TUCTOP3Uja MOCTOM BO MHOTY KAMEPHU U CHCTEMU
OXl JICKH, W TIOpaJH AWCTOp3WjaTa Koja ¢ (yHKIHMja OJa paaujaiaHaTra OIJaICYCHOCT O]
ONTHYKaTa OCKa, MUCIUVIEUTE Ha IIMPOKOTO TOJie Ha TJe/alke MOXe Ja OuAaT pernaTuBHO
PaHJIMBH Ha OBaa I'pCHIKa. Onruukure AUCTOP3UN CC HajLIeCTO CUCTCMATCKU T'PCIIKKN KOU
JIECHO MOXE Ja Ougar JIoIHMpaHu W KoMmieH3upaHu. OBa Jouupame MOXe Ja He Ounu
TPUBH]jATHO, HO YECTO U TOA € MOXKHO.

2) I'pemku BocucTeMOT 3a mpareme — OBHE TPElIKd Ce HajuecTO HajCepUO3HUTE
TpelIKK Ha CTaTudkara perucrpanvja. OBHe AWCTOP3UM HE C€ JIECHH 3a JIOUUpPABE |
eMMHUHUpPAE ,a UCTO U 32 Mepewe, Ouejku Oapaar yute eneH T.H 3-D mepaud. OBue rpemku
Ce HEajuecTo HECHCTEMAaTCKU M TEIIKO € Ja ce Kapakrepusupaar. CKOpo CUTEe CUTE CUCTEMHU
3a MpaTemhe, KOU ce KOMEPIIMjalHO JOCTAllHU HE C€ JOBOJHO CIIOCOOHM 3a Jia TH 3a/l0Bajatr
OapamaTa Ha MMPOLIUPEHATa PEeaTHOCT.

3) MexaHUYKd HEMOPAMHETOCTH — MEXaHWYKUTE HEMOPaMHETOCTH HMaatr
OTCTamyBama NoMely crneuu(pupaHuoT MOJEN Ha XapJABepOT M aKTyeIHUTE (PU3HUKU
KapaKTEepPUCTUKH Ha PEATHUOT CUCTEM.

4) Herounu napameTrpu Ha riefame — Herounure napaMeTpu Ha Iiiefjambe ce MOCIeAeH
M3BOpHA TPEIIKUTE MPU CTaTUYKA PETHCTpalfja, MOXE Ja CE CMETaar 3a CIeIUjajeH ClIydaj
Ha TPEUIKU MMPU MOpaMHYyBamke Kaje OaxxaapemeTo Moxe na oune mpumeHeto. [lapamerpure
Ha TJiefame ro crenudupaar MeCTOTO Ha Kamepara BO IJI€IalbeTO Ha MaTpHIM KOU Ce
KOPHCTAT O] CTpaHa Ha CIIEHCKHOT I'eHepaTop 3a Jia TH HAIpTaaT TpadUIKUTE CITUKU.
3a cuctem 6a3upan Ha HMD, oBue mapamerpu BKITydyBaar :

-IIEHTap Ha MIPOeKIUjaTa U U JUMEH3UU Ha MAaTUIITATa Ha [VICAAE;

-yCKJIalyBame, U BO MPEBOJOT U BO OpPHEHTAIMjaTa, IIoMery JIOKalijaTa Ha rjaBarta 3a
IIPATEHE U OYUTE Ha KOPUCHHUKOT,

- T10JI€ Ha TJIEAAE .

Herounure napamMeTpu Ha rJICAambEe MOXKC Ja MPCAU3BUKAAT CUCTCMATCKU CTATUYKU
IpelIKK. 3eMeTe ro MPUMEPOT Ha CHCTEMOT 3a TMpaTeHe JIONUPAH HaJl OYUTEe Ha KOPUCHHUKOT.
AKO BEpTHUKaJIHUTE MMOPAMHYBamwba MoMely ypeaoT IITO MpaTh U OYUTE CE MHOTY Malld, CUTE
BUPTYEIIHA 00JE€KTH Ke CE IM0jaByBaaT MOHUCKH HETO IITO C€ HABUCTHUHA.



4.3 IMHAMHUYKH I'PEeLIKU

Ce cimyuyyBaaT mopajy CHCTEM Ha 3aJ0lHyBama WU 3a0CTaHyBama. CHCTEMOT Ha
3a/I0IIHYBamka Kpaj co Kpaj € neduHupaH Kako pas3liuka Mer'y MOMEHTOT KOTa MpaTeYKUOT
CHUCTEM ja MEpH IMO3WIHjaTa W OpHEHTAIjaTa 0 MOMEHTOT KOra TeHEPHPAHUTE CIUKH
COO/AroBapaaT Ha Taa TNO3MIMja M OpHUEHTAlMjaTa ce IMOKaxyBa Ha nucruiejor. Oue
3aJI0ITHYBama MOCTOjaT OWJIEJKN CeKoja KOMITOHAHTA Ha MPOIIMpPEHaTa peaaTHoCT 0apa HEKoe
BpeME 3a Ja CH ja BpIIM cBojaTa pabora. 3aJ0IHyBamaTa BO CyOCHCTEMOT 3a MpaTeme,
3aJI0ITHYBamkaTa BO KOMYHHUKaIMjaTa , BpEMETO IITO CE 3eMa JI0/IeKa CIIEHCKHOT TeHEpaTop TH
HAIpTa COOJBETHUTE UMHUIIM Ha aMOPTU3EPH CO paMKa , U BpPEMETO MOTPOILIEHO Ha CKEHUPAHE
0J1 aMOPTHU3EPOT Ha paMKaTa 0 MPUKAKYBAHETO C€ YKa)KyBa Ha KOHTPHOYTOT Kpaj cO Kpaj
3a0CTaHyBame. 3a0CTaHyBamaTa Kpaj co kpaj o 100 MUITUCEKYHIU C€ TUITMYHU 33 CUCTEMHTE
KOM IIITO MOCTOjaT.3a0cTanyBamara o 250 MUIMCEKYHIM WA TIOBEKE MOJXKE Ja MOCTOojaT Ha
MIOHUCKH , TOTEIIKH MOJHEHA, KAKO CUCTEMCKHTE MPEXKH.

3aocTaHyBamaTa Ha CHCTEMOT MOXAT Jla NpPEIM3BUKAAT TPEIIKA MPU PETUCTpAIlH]ja
caMo Kora ce cilydyBa JABIKEHe. Jla mpeTrnocraBuMe JieKa IJieiHaTa TOYKA U CUTE MPEeIMETH
OCaTHyBaaT MHpPHH.3a0CTaHYBAaWmETO TOTAIll HE TPEAM3BHKYBa TPEIIKa TPU PETUCTpAIHja.
Hema Bpcka konKy ke OMIM 3a0CTaHyBambETO, CIMKUTE KOM C€ TEHEPUPAaHU CE OJIPEICHH, Ce
JI0JIeKa HUTITO HE € IIOMPHATO JOJEKa J1a CE 3eMHU MEPEHETO.

Bo ¢urypara 17 cimkara 1eBo MOKa)KyBa Kako M3IJIEAa PETUCTPUPAHETO KOTa CE CEIH
MHUpPHO, KOTa CHUTE C€JIEMEHTH C€ HENOJBW)KHU. BUPTYEIHHOT TpuaB Tpame3oujeH el
NOKa)XyBa INTO CKEHHpa YIATPa3By4YHOTO cTamde. TojHECTBapeH Tpame3ous Tpeba ma Oupe
CTaBEH WJIM BrPAJICH Ha KPajoT OJ PEATHOTO YIATpa3By4HO cTamde. ClMKara JeCHO TOKaXKyBa
HEKOE JBIIKECHHC.

B

Cia.17. EdekT Ha iBHAKEHE M CHCTEMCKH 320CTAHYBakha IIPH perucrpanuja.
Caukara JIeBo e cTaTHYKa(HeNnoABHKHA) cueHa. CliMkaTa 1ecHO PHKaKyBa ClieHa HA

JBHIKEH-€

4.4 Texnuku 0a3upaHyu HA BU/IE0

Mike Bajura u Ulrich Neumann cdatuja mexa perucrpanujara koja € O0a3upaHa Ha
uHpopMmanMjaTa Ha CHUCTEMOT 3a TMpaTemhe € Kao Ipajekhe Ha ,,0TBOPEHO MOBTOpYBame”
KoHTpoJsiep. CHCTEMOT HeMa IOBpaTHA CIIpera Ha KOJIKY OJIMCKY Ce PEaTHOTO U 3aMHCIIEHOTO.
be3 moBpaTHa Bpcka MHOTY € TEIIKO Ja Ce I'paji CHCTEM KOj MCIOJIHYBa MEepPEeKTHA BpPCKA.
Kako m ma e , mpuomoT Ha BHAEO- Oa3UpaHUTE CHCTEMH MOXE [1a KOPUCTH CJIHKa CO
IPOIIECHPabe WIN CO KOMITjyTepCcKa BHICO TEXHUKA 32 Ja ja MOTIIOMOTHE peructpanyjata. Ce
JI0/ieKa BHe0-0a3upaHnTe MPOLIMPEHH PEATHOCTH MMaaT pealiHa CIIMKa h3pa3eHa BO OpOCBH,
MOXHO € JIa JETCKTHPAaT JeJIOBU O/ PEaTHOCTA M Ja Ce MCKOPUCTAT THE 3a Jla CC M3BPIIyBa
perucTpupamero (3anumryBamero). OBa THE TO BHMKaaT IPHUCTANlyBalke Ha 3aTBOPEHO
MOBTOPYBamke, JOJICKAa CIMKAaTa IMPEeTcaBeHa co Opojku o00e30emyBa MeEXaHHW3aM  3a
JIOBeyBambe Ha MoBpaTHa Bpcka Bo cucteMoT. Ci.18 3emena ox [Bajura95], mokaxysa



BUpPTyelTHA CTpesla U BUPTYEJCH OUaK M3PaMHETH BO HUBHUTE IOCAaKyBaHW TOYKM Ha JiBa
peannu o0jexktu. Cekoj ox peannute oOjektn uma LED (light-emitting diode)- nuona xoja
€MUTHpa CBETJIMHA, 3a Jla moTrmoMara Bo peructpanujata. Cn.19 mo cm.21: ce mokaxysa
pETHCTPUpPaEe KO€ KOPUCTH TOYKU CO KPY>KHU MOJIETH KaKo TIOBEPUTETH. PerucrpupameTo e
UCTO Taka Oymcky no mnepdextHo. Cnmkara 22 IEMOHCTpPHpA CIIOjyBalkbe HAa HEpeaTHH
NpeIMeTH CO BHCTHHCKATa OKOJWHA, KOPUCTEJKM OOOCHU TOYKH KAKO JOBEPUTEIH BO BO
BUIC0-0a3UPaHOTO JOCTHTHYBame. Ha cimkara JeBO, MHOXXECTBOTO KapTH KOH CE BO
CpeIMHAaTa ce PEeaJHHU, a JPYTUTE IECHO CE€ 3aMUCIICHHU.

Cauka 18 BupryesHa cTpesia M BUPTYe/IeH OJaK H3PAMHETH €O 1BA PeaJHi
o0jexTH.

Cauka 19 BucTuHckn yepen co S 3aMHCIeHE TOYKH



Cauxka 20.Bupryesina paMmka Ha Yepen perucTPHPaH CO BUCTHHCKH /1€JIOBH O]
yepen
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Cauka 21. BupryeiHa paMka Ha Yepeln peruCTPUPAH €O BUCTHHCKH Yepen Koj e
NPUIBUKEH KOH Jpyra no3uumuu

Cauka 22. BUpTye/lHM KapTH M CIIHPAJIHH NPeIMeTH CIIOeHH CO PeaJIHH 0J10KOBH
U Tadesu



5. 3akuy4ok

[Ipommpenara peasHOCT € AaleKy 3a] BUpTyenHHUTe OKOMWHH BO LENOCT. Hekomky
KOMEpIIHjalTHi TPOJaBady MpoaaBaaT KOMIUIETHH CHCTeMH 3a BupryenHa okonmHa. Kako n
Ja e, ICHeC HeMa MpoJiaBavd Kou mnpojaBaatr cuctemu Oasupanu Ha HMD Bo npommpenara
peamHocT. Hekom MoHHMTOpM OasWpaHW Ha BHUPTYEIHO MECTEHE Ce JOCTAIlHU,HO JCHEC
CHUCTEMHUTE Ha MPOIIMPEHATA PEATHOCT MPUMAPHO Ce HAOraaT BO aKaJeMCKH U MHIYCTPUCKU
nabapaTopuH.

[IpBure anraxupanum cuctemMu Oasupanu Ha HMD Bo mpomumpeHata peasHOCT
HajBepOjaTHO TPBO Ke c€ MCKOPUCTAT 3a BO BO3AylIHara wHAycTtpuja. Both Boeing u
McDonnell Douglas ja mpoyudyBaat oBaa TexHoordja. [IpeTX0qHOTO KOPHCTH JOCTUTHYBaba
O]l ONITHKATa, a IMOIOIHOTO KOPUCTHU BUICO JOCTUTHYBama. BOeing ro BoBese oBa KopuCTejKu
NPOTOTHIT CUCTEM, HO CEYIITE HeMa HAIllPaBeHO PEIICHHja 32 BOBEIyBame. AIUTMKAIIMUTE HA
AQHOTAIMUTE ¥ BU3yaIM3alljaTa c€ OTPaHUYCHHU, OKOJMHHUTE CO JIMMUTHUPAHO HUBO JICHEC Ce
pa3BUEHHU, HAKO MHOTY IMOBEKe paboTa e moTpeOHa 3a aa mmaaT edeKkThBHA U (prekcuOmIHa
IICHA.

[Ipumenata BO MeIMIIMHCKATa BU3yaldu3aluja ke moTpae momonro. [Iportorurckara
BU3yalH3alja W HEJ3MHHUTE CPEACTBA KOW CIIy)KaT 3a MPHUIIOMOINI C€ KOPUCTCHH 3a
eKCTIepUMEHTAIHN 0a3u, HO CTPOTUTE Oapara 3a perucTpalija U pa3rpaHyBaHUTE TPEIIKH Ke
T OJUIOXAT OIIITHTE YHoTpeOw 3a MHOry roawHu. [IpommupeHara peamHoOCT ke Owuue
HCKOPUCTEHA 3a MEIUIIMHCKO O0pa3oBaHHWE TMpeJ] BOOOWYACHO INTO CE€ KOPHCTH BO
XHpyprujaTa.

[IpBa mpuMeHa Ha OBa MOXE J]a C€ Hajje BO HABHUTAIMCKATa TPUIIOMOII 32 JIyFe KOH
onat Ha oTBOpeHo. OBHE MHIUBUAYU MOXKAT Ja OMIAaT BOjHUIIM KOM HANpeayBaaT BO HUBHATA
IelT, IIeTayd KOM Ce M3ryOmyie BO IIymara, WK YIaTcTBa 3a TYPHCTH KOW ja OapaaT HUBHATA
Oapana nectuHanuja. JleHec, oBue MOEAMHIM Mopa Ja ja u3Baaar (pu3nykaTa Mama ¥ Ja ro
NOBp3aT OHA INTO T'O TJenaaT CO peaJHaTa OKOJHMHA OKoily HMB Ha 2-D mamarta. Ako
OPUEHTUPHUTE TOYKM HE C€ pACIO3HABBAT TOJKY JIECHO, OBa MHOI'Y TEIIKO Ke Ouae 3a
n3Ben0a, U CeKoj Koj Oun m3rybeH BO IIyma Ke MO)Ke Ja mocBemoud. EjeH cuctem Ha
NpoIIMpeHaTa peasHOCT ja TpaBH OpHEHTalMjaTa  TOJECHA 3apaad 3ApYKyBame Ha
ABTOMATCKH 4YEKOp. AKO MO3WIMjaTa Ha YEKOPOT M OpUEHTAIlMjaTa C€ MO3HATH , U CHCTEMOT
Ha TPOILIMpPEHATa PEATHOCT MMa MPHCTAll HAa JWTUTAIHATA Mala Ha OBa TMojpadyje, MmoToa
CHCTEMOT Ha TPOIIMPEHATa PEATHOCT MOXe Aa ja HaipTa 3-D nupekTHo Ha moryienoT Ha
KOPHCHUKOT. AKO KOPHCHUKOT BO TIOJIO’K0aTa BO KOja ce€ Haola MMa MPUCTAIl U JI0 IUTHUTAITHA
Mara Ha OBa MoJpayje, Ma MOToa U CHCTEMOT Ha MPOUIMpEHaTa PeaTHOCT MOXKE Ja W3BJIeYe
kapra Bo 3-D pupexTHO Ha mornenoT Ha KOpUCHHUKOT. KOpHCHUKOT ja riena OmmkHaTa
IJIaHWHA ¥ TO TJiena rpaduKoT Koj 00jacHyBa KO€ € MMETO Ha TJIaHWHATA, KOJIKY € BUCOKA U
KOJIKY JJAJIEKY € TOa U KaJie € CTa3aTa Koja BOJH JI0 BPBOT.

Jlpyra amnukaiyja € BU3yanan3aliyja Ha JIOKaIlMUTEe W HACTAaHUTE KaKo THE J1a Owiie BO
MUHATOTO WUJIM KaKO THE J1a Ke Ce CIy4yyT MOocie WIHWHATA U IPOMEHUTE KOU K€ Ce M3BeJar.
TypuctuTe KoM TOCEeTyBaaT HCTOPUCKM MecTa kKako [lomero Ha nuBWIIHATA BOjHA HA
Axkpornonuc, BO ATHHA , HE TH TJIeJlaaT THE JIOKAIMU KaKo Ja ce Jell 07 MUHATOTO , CO OTJIe]
Ha MPOMEHUTE CO TEKOT Ha BpeMeTo. MHOTY € TEeIIKO 3a €/IeH MOCETHTEN Ja 3aMHCIH [N
OBHE JIOKAI[UM BO MUHATOTO HABUCTHUHA JIMYEJIC HA OHA IITO CE JICHEC.

OTKaxo ce penieHn OCHOBHUTE MPOOJIEMHU Ha MPOIINPEHATa PEATHOCT, KpajHaTa 1el Ke
Oume ma ce co3gaBaaT BUPTYaTHHU MPEAMETH KOW C€ TOJIKY PEATUCTHYHU INTO HE CE€ HU
PUMETYBaaT BO peajHata OKoJuHa.DOoTOopeau3MOoT ro oKaXka Toa BO UTPaHUTE (HIMOBH ,
HO OBJIE TOA € MHOTY Toremnko. OCBeTIyBamara, MOBPIIMHUTE HA PAa3MUCITYBAKETO U IPYTU
CBOjCTBa MOpa Jla c€ MepaT aBTOMAaTCKH BO PEATHOTO BpEMeE.



Perucrpamujatra Mopa ma Oume TroToBO COBpIIeHa, 0€3 pavyHM HMHTEPBEHIMH |
npuiaroayBama. Mako Toa ce TEIIKH MPOOJIEMH, THE BEPOjaTHO € JieKa ce penutuBh. buio
NOTPEOHO OKOJy 25 TOMMHM HAmpeloK 3a HpTamke QUIypH Ha EKPaHOT 3a Jla MOXeE ja
KOHCTpyHUpaaT U efeH (HOoTopealuCTHUeH JUHOcaypyc Bo Jypa mapk. 3a apyru 25 roguau Ou
Tpebaso na OugeMe BO MOXKHOCT Jla HOCHME Map OYHja Ha MPOIIMPEHATa PEaJHOCT U Ja
BUJIMME CO HUB €/IHa MHTEPAKIIHja Ha (DOTOPEATUCTUICH TUHOCAYPYC KOj jasie €HO CTe0I0 BO
HAIIHOT JBOD.

Kopuctena nurepatypa:

Cute marepujaid ce KOPUCTEHH OJl MHTEPHET M MOXKAT Ja C€ HajaaT Ha CIICIHUTE
ctpanu ox World Wide Web:

Columbia U. http://www.cs.columbia.edu/graphics/
ECRC http://www.ecrc.de/

MIT Al Lab http://www.ai.mit.edu/

UNC Chapel Hill http://www.cs.unc.edu/

U. Toronto http://vered.rose.utoronto.ca/etc-lab.html/

http://www.MaturskiRadovi.Net
http://www.maturski.net
http://www.diplomski-radovi.com
http://www.prevodim.com
http://www.seminarskirad.orq
http://www.seminarskirad.info



http://www.maturskiradovi.net/
http://www.maturski.net/
http://www.diplomski-radovi.com/
http://www.prevodim.com/
http://www.seminarskirad.org/
http://www.seminarskirad.info/
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