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O 4eM AOKAOAS

ECTb Y MEH4
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O 4yeM AOKAOAS

O06 ornbiTe PA3PADOTKM:
[ToLLIAroso
Y cebd Aoma
HO KOAEHKE
1 o Virtual Reality






AKTYOABHOCTb

«MeHa NopaXXAET HOBU3HA, AIOAM, paboTatoLLMe HOA VR, 1
CTPOSLLMNE DKBUMBOAAEHT ONEPALMOHHOM CUCTEMBI...)
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Reference: hitp://goo.gl/K38kCu 5



AKTYOABHOCTH
Google 1/0O:

20]
20]
20]

4r1.—- Cardboara
5r1.— Cardboard SDK, Google Jump, Youtube 3640°
6 1. — Google VR SDK, Daydream, 3460°-TpaHCAILMS



AKTYOABHOCTH

OBObEM UHBECTMLMM 3A TOA, MAH. $
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Reference: https://goo.gl/XDwlcs



AKTYOABHOCTH

Reference: hitp://goo.gl/b87KKJ 8



CoAEePXAHMNE

[TOCTAOHOBKA 30AQ4YM
Obpabotka MPT/KT AGHHbIX
PeaAamsauma VR npoTtoTnna



| loeAbICTOPUS
(OYKM HHHHOA QNS



CAYYHOM M3 XKM3HU
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VR yCTPOMCTBO

Reference: hitp://goo.gl/bImEKX

VR — 310 OOMAH BOCMPUATUS

AVH3bI
OKPOH
CeHcopbl

S—

3D-ayamno _

B Kopobke

CMAPTJ

OOHOB
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VR yCTPOMCTBO

Headsets N[elglelellelals
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| lOCTOHOBKA 30AQ04YM
[lorpy>kaem meAmLMHY



[ITOCTOHOBKQ 30AQYM

LleAb: BOY 200Q0eKT!
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[ TOCTOHOBKAQ 30AQYM

Apyrme UueAu.
YAODOCTBO BOCNPMUATHA
BblICOKQ4 CTENEHb AETAAM3IALNU
NHTErpauUmMa C CYLLLECTBYIOLLMMU PELLIEHUAMM
[TOCMOTPETD, YTO MOAYYUTCA. ..
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LLlar Nel

Kakyto MAATAOOPMY BbIOPATb 30 OCHOBY?

AABTEPHATUBSI.
= Headsefts
= Standalone
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[Tonmep MCNMOAb3OBAHMUS

CKAHUPOBAHME

\

EJ:{] I:,!:I
Server/B|g Data
AMNATHOCT Bpoay
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[TaumeHT

AHAAM3




LLlar Nel

PelLueHme: Headsets

[ToenmyLLEeCTBAQ:
[TooLLue MHTETPUPOBATL
MOOMAbHOE peLLeHmne
Bonpoc 0OHOBAEHMS (OKEAE3AN = OOHOBM CMAPTO

LleHa

olely
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PeaAM3aALLMS
Obpabotka MPT/KT AQHHBbIX



LLlar No?2

Kak yctpoeH MPT/KT doamae

A TAOKXE:
Kakme CTAHAQPTbI CYLLLECTBYIOT?
MO>XHO AU MOCTPOUTb MOAEAD (B AODNS

21



LLlar No?2

Kak yctpoeH MPT/KT doamae

DICOM doopMaAT AQHHbIX
MeTa-AQHHbIE

2D-cpe3 B onp. NPOEKLMM
MHTEHCMBHOCTL (MPT)
[IAoTHOCTb TKAHEM (KT)

Habrahabr: https://goo.gl/c8DKt0

Documentation: http://goo.gl/mBj0s2
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LLlar No?2

IMAGE DETAIL

Matrix

Habrahabr: https://goo.gl/c8DK1t0

I

VOXEL SIZE

Thickness

Documentation: http://goo.gl/mBj0s2
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BokceAb

BokceAb (aHTA. Volumetric Pixel) — 2AeMeHT OObEMHOTO
M300PAXKEHMSA, COAEPXKALLMM 3HAYEHUNE DAEMEHTA PACTPA B

TPEXMEPHOM MPOCTPAHCTBE.

[lpoLe roBopd — 310 KyO, OOAQAQIOLLLUK «(BECOM).
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BokceAb

ManHKpadoT
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LLlar Ne3

Kak noctpoutb 3D-ceTky?
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LLlar Ne3

Kak noctpoutb 3D-ceTky?

AABTEPHATMBAI:
MeToA «KMAPLLUMPYIOLLIMX KYOOBY)
METOA «{MAPLLUMPYIOLLIMX TETPASALOBY
MeToaA KaHenpo
MeToA CKaAbI

Paul Bourke: hitp://goo.gl/HQoVNQg CpasHeHue: http://goo.gl/NUfz8K 27



LLlar Ne3

Kak noctpoutb 3D-ceTky?

PelLueHuMe:
METOA «{MAPLLUMPYIOLLIMX KYOOBY)
METOA «MAPLLUMPYIOLLIMX TETPASAPLOBY
MeToaA KaHenpo
MeToA CKaAbI

Paul Bourke: hitp://goo.gl/HQoVNQg CpasHeHue: http://goo.gl/NUfz8K 28



MeEeTOA MAPLLMPYIOLLIMX KYyOOB

[TOAAEPXKKA PA3AUYHBIX PA3PELLEHMMN:

XL L L 4

Gnd size=10 Gnd size=5 Gnd size=2 Grnid size=1 Gnd size=0.5
70 Facets 220 Facets 1700 Facets 6800 Facets 27000 Facets
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Pe3yAbTAT

-

\

MoAEAb MOBEPXHOCTU

[IAOTHOCTb/Pa3peLueHmne
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Pe3yAbTAT

31



PeaAmM3aums
VR NpoToTmn



LLlar Ne4

boAbLLOM pa3zmep MPT/KT coamaa

PeLueHMe:
3Arpys3Ka rno 4YacTtim
OTPUCOBKA MO YACTIAM

S






LLIar Ne5

Kakon VR ABM>XKOK BbIOpaTh (Android)e

Native APl | Unreal/Unity | APl Docs | lNMpoctota| [lpom3B-Tb
Rajawali VR + - +/- + +/-
Oculus (Mobile) + + - - +
Gear VRf + + - + +/-
Google VR + + + + +/-
Oculus Rift: https://goo.gl/nPcATlQg GearVRf: http://goo.gl/KaMvYN

Rajawali: https://goo.gl/DpOGWj Google VR: https://goo.gl/?2adC3x 35




LLIar Ne5

Kakon VR ABM>XKOK BbIOpaTh (Android)e

Native APl | Unreal/Unity | APl Docs | lNMpoctota| [lpom3B-Tb
Rajawali VR + - +/- + +/-
Oculus (Mobile) + + - - +
Gear VRf + + - + +/-
Google VR + + + + +/-
Oculus Rift: https://goo.gl/nPcATlQg GearVRf: http://goo.gl/KaMvYN

Rajawali: https://goo.gl/DpOGWj Google VR: https://goo.gl/?2adC3x 3¢




Google VR

AR5
[OAAEPXKMBAEMBIE MAQTADOPMbI: l’l ‘

BO3MOXHOCTU:
[TO3MLLMA TOAOBDI
KAAMOpPOBKO
[TaHoOpOMO

Reference: https://goo.gl/nHaoa?

’

360°-ayAmo
360°-BMAEO
Daydream

Samples: https://goo.gl/AdwlIHK 37



Google VR

Google VR SDK for Android v0.8.0:

C1abunamsaumsg n3obpaxxeHms
Scanline Racing
OKCKAKO3MBHbIM AoCTyn K CPU
Bpemsa oTkKAMKa <20ms

Reference: hitps://goo.gl/yressX
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LLlar Neéb

[padomyeckmm ABMXKOK MAM OpenGLe

AABTEPHATUBSI.
Unity
Unreal Engine
OpenGL
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LLlar Neéb

[padomyeckmm ABMXKOK MAM OpenGLe

AABTEPHATUBSI.
Unity — noAAepXKaA 16 OUT BUAEOKAPT = CTPAAQIOT BCE
Unreal Engine — HE MOAAEPXKMBAACH (AQ U 3Q4YEM HY>XKEH?S)
OpenGL - OAACKYABHO
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PeaAm3aums

<?xml version="1.0" encoding="utf-8"??>

<com.google.
android:
android:
android:
android:
android:

vr.sdk.base.GvrView
id="@+id/gvr view"

layout width="fill parent"
layout height="fill parent”
layout alignParentLeft="true"
layout alignParentTop="true" />
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PeaAm3aums

public class YourActivity extends GvrActivity
implements GvrView.StereoRenderer {

public void onCreate (Bundle state) {}
public void onNewFrame (HeadTransform t) {}

public void onDrawkye (Eye eye) {}
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PeaAm3aLmd

@Override

protected void onCreate (Bundle state) {
super .onCreate(state);
gvrView = (GvrView) findViewById(R.1d.gvr view) ;
gvrView.setEGLContextClientVersion (3) ;
gvrView.setRenderer (this);
setGvrView (cardboardView) ;
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PeaAm3aLmd

@Override
public void onNewFrame (HeadTransform t) {
//Called when a new frame is about to be drawn.

public void onDrawEye (Eye eye) {
//Requests to draw the contents from the eye
//FOV.
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LLIar Ne/

BbOAbLLIOE KOAMYECTBO BEPLLIMH

AABTEPHATUBSI.
AAQMNTUPOBATL PA3PELLEHME CETKM MOA (OKEAE3O)
ObpaboTka Ha cepsepe
OTtcevyeHme NoOAMIoOHOB
TecceAaumns
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OT1cevyeHme NoAMIroHOB
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TecceAqaLms
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LLIar Ne/

BbOAbLLIOE KOAMYECTBO BEPLLIMH

PelLueHue:

AACANTUPOOBATH PA3PELLIEHNE CETKU MOA (OKEAE3O))
OBpaboTKa HA CepBEPE — 3AAEPXKKA KAAPOB
OrcevyeHme NOAUIOHOB

Tecceadaumsa — Hy>kxeH Open GL 4.0
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LLlar Ne8

BpoaLLeHME BOKPYT MO3ULMKM TOAOBBI

AABTEPHATUBSI.
CeHCOopHble AOHHbIE
BHeLLHMEe yCTPOMCTBA BBOAC
Daydream KOHTPOAAEP
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LLlar Ne8

BpoaLLeHME BOKPYT MO3ULMKM TOAOBBI

PeLueHMe:

= CeHCOpHble AOHHbIE - ONACHO

= BHeLLHMe yCTPOMCTBA BBOAQ - YAODHO

= Daydream KOHTPOAAEP — YAODOHO, HO ChIpOM
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Pe3yAbTAT

POKYCMPOBKA

[1OBOPOTH —

3ym (
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KOHTQOKTbI

twitter: alex_korshak

emall: korshak@mera.ru

skype: askors?0

inkedin: https://goo.gl/m2/8MV
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CAOMAOB DOAbLLIE HET

«(HO Bbl AEPXXUTECH...BCETO AODPOTO U
XOPOoLUEero HOCTPOEHMA. ..»



