BUAUMICTD I OKJIIO3IS1 B VR
Cymmncbkui LK.
HayxkoBuii kepiBHuK — cT.B. HoBikos 1O.C.
XapKiBChbKUM HAI[IOHATBHUN YHIBEPCUTET PAAI0CICKTPOHIKH
(61166, Xapkis, p. Hayku, 14, xad. [Iporpamuoi inxeHepii,
e-mail: thor.sushynskyi@nure.ua
Virtual reality (VR) is an interactive computer-generated experience taking
place within a simulated environment. Frustum culling is process of discarding
objects not visible on the screen. As we don't see them, we don't need to spend
resources on computer to prepare it for rendering and rendering itself. Unreal
Engine 4 (UE4) provides methods of culling for visibility and occlusion. These
culling methods are useful for optimizing game performance. Each method
works to reduce the number of visible Actors in the Level by setting whether
they should be drawn to the screen or not.

Bipryanbna peanbhicth (VR) - cTBOopeHMil TeXHIYHMMHU 3aco0aMH CBIT,
KWW TepelaeThCs JI0JIMHI yepe3 horo BiquyTTs. KopuctyBau mMoxxe BILTUBATH
Ha Il 00'€KTH B 3J1aroii 3 peaibHUMU 3akoHaMU (p13uku. OCHOBHUM MPUCTPOEM
i iepenadi VR-300pakeHHsI € OKyJIsipd BIpTyajbHOI peaibHOCTI. PO3aiisoTh
KUIbKa TUMIB VR-OKyJApiB: MOBHICTIO CAMOCTIMHI; 3aJIe’KH1 Bl HOTY>KHOCTEH
cMapT(doHa; 3aJeXH1 BiJ MOTY>KHOCTEH MEpCOHANBHOrO0 KomIm'totepa. OCHOBHI
OKYJISIpU MpeJicTaBieH1 B Ta0aui 1.

Tabmums 1

VR-okysipH Tun Bapricrs Po3npinbHa 3na()rl:1(:crb Ha KOKHE
Oculus GO Standalone $ 199 1280x1440
Oculus Quest Standalone $ 399 1600x1440
Oculus Rift PC dependent $ 349 1.080x1.200
HTC Vive PC dependent $ 499 1.080x1.200 / 1.440x1.600(Pro)

Smartphone 3anexuts Big Tenedony (Samsung

Gear VR dependent $129.99 Galaxy S9 2960x1440)
Google Daydream | Smartphone $99.99 3anexuTtsb Big Tenedpony (Google
View dependent ' Pixel 3 XL 1440x2960)

ABtoHomHa rapHiTypa VR Oculus GO € naligjocTynHimmm BHOOPOM Ha
crorofHimHIA neHb. OcHoBHUM 4viniceToM Oculus GO € Qualcomm Snapdragon
821 3 takToBOIO yactoToro a0 2,4 [T 1 rpadgiuaum yinom Andreno 530. [Ipu
TECTYBaHHI JIAHOTO YilCeTa pe3yJIbTaTh TECTIB HE 3aJI0BUIbHI, IO MIITBEPKYE
HeoOX1aHICTh onTuMi3amii VR moxaTkiB, 11 OUIBII IJIAaBHOKO KapTHUHKH, TaK SIK
Oynb-akuii npoBucaHHs fps Oyae MoraHo BIUIMBATH HA BPAXKEHHS 1 MOXKE
HETaTMBHO BIUIMBAaTU HAa OpraHi3M KopucTyBaya. OJHUM 3 TOJOBHUX METOJIIB
ontumizauii irop € Frustum Culling. OcHOBHa 1Aes monsrae y BU3HA4YEHHI
obnacti BUAMMOCTI B Qopmi (ppycTyma, sika IPOEKTYEThCS Bl Kamepu (IUB.
Puc. 1).
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Pucynok 1 — ®pycrym/nipamiza BUAUMOCTI

OO0'exTH, K1 HE MOTPAIUISIIOTH B 30HY BUAMMOCTI CIIJI ITHOPYBAaTH 1 HE
nocuiaTu Ha peHuaep. g BU3HAUEHHS MomaaaHHs 00'€kTa B 30HY BUJIUMOCTI,
KOKE€H 00'€KT MOKHa anpOKCUMYBAaTH HAWMPOCTIIIOT T€OMETPI€r0, HAMPUKIIAT,
cheporo abo O6okcom. 3okpema, po3rsiHeMo 3actocyBaHHs Frustum Culling B
Unreal Engine 4. Distance Culling - 103BOIUTH HaJlAIITYBaTH BiJICTaHb 0
o0'ekta; Dynamic Occlusion - BUKOPHCTOBYEThCSI amapaTHi 3alUTU OKJIO3ii,
100 3MEHIIUTH CKJIAHICTh CIIEH 1 KUIbKICTh 3anmuTiB. Lle poOuThest muisxom
BI/IMPABJICHHS 3aMUTIB B IpadiuyHUNA MpoIecop 1 MOAANBIIOr0 YMUTAHHS iX Ha
onuH kanp nizHime. Precomputed Visibility Volume - Ilonepenuso oGuucieni
00Csry BUTUMOCTI 30€piraroTh.

Jlns  onTtuMmizaili  NPOAYKTUBHOCTI, HEOOXITHO BHKOPUCTOBYBATH
koMmOiHaIir0 KynuHr wmetoAiB - Distance Culling, ans iioro HacTpoiku
BUKOPHUCTOBYETHCS MACHUB Mapu 3HA4€Hb - po3Mip 1 BijcTaHb. OnTUMalbHI
HACTPOMKH 3aJIe’KaTh BiJ TUILY I'PH, aji€ TOCBIIYEHUM LUIIXOM OyJIu OOYHCIIEH1
ontuMaitbH1 3Ha4eHHA: [(0 1000); (128, 1024); (256, 2048); (512, 4096); (1024,
8192); (2048, 0)]. Precomputed Visibility Volume - nHanamToByeThcs s
moOyTI0BH OCBITJICHHSI HaJl TEOMETPIEI0 BIAKUJIAHHS TiHEH, /e aKTOp BUJIUMOCTI1
30epiraeTbest BiJ MO3ULII KOXXHOIO ocepeAky. HamamTyBaHHS 3alIeKUTh BiA
TPYAOMICTKHUX 00'€KTIB Ha CIIEHI.

KoMmOiHamig nux MEeTodiB J103BOJISI€E THYYKO HAJIAIUTyBaTH KOxHE VR-
JOIaTOK ISl ONTHUMAalbHOI MPOAYKTUBHOCTI, B 3aJIEKHOCTI BiJl HEOOXiHOTO
pesyabtaty. Illo m03BOMUTH 3HAWTHM OalaHC MIX KUIBKICTIO BiIOOpa)KyBaHUX
00'€eKTIB B IIOJI1 30pY 1 KUIBKICTh Ka/IpIB B CEKYHY.
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