Pa3paboTtka bubnuoTtekn Busyanmsauunm
TPpeXMepHoOU rpadukn gnga cumynaropa
OPOHOB

LUbipeHoawnes Cynstnum banpxanosud, 371

Hay4Hbin pykoBoauTtens: cT. npen. [NumeHoB A A.



BBeneHune

e [pakgaHckune GecnunoTHble NeTaTernbHble annapaThbl, UX
TecTupoBaHue

e CoreCVS

e Heobxogmmo noBbILLIEHNE NEPEHOCUMOCTU N YyOoDCTBa
NCMoSib30BaHUA BU3yanusauum TpexmepHoun rpaumkm
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Llenb n noctaHoBKa 3agauyu

Llenb KypcoBon paboTkl — paspaboTka rpadpuveckon bubnmnmoTekn c
BbICOKOW KOHQOUTYPUPYEMOCTbLIO U NPOCTOTON UCMOSIb30BaHUA.

e Peanunsauna obeptkn Hag rpadpumyeckum AP

e Peannsauuna BbICOKOYPOBHEBOW CUCTEMbI BU3yanusauuu
TpexmepHoun rpadoukm

e VIHTerpauus B nogcuctemy otobpaxeHust UHKEHEPHOW
rpadounkmn omnbnunotekn CoreCVS
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CyLluecTByoLne peLleHns

e Google Filament

— MPON3BOJSIbHbIE LLEenaepbl?

— MPON3BOSIbHbLIN popMaT BEPLUMNHT?

e Object-oriented Graphics Rendering Engine OGHE
— MHO>XECTBO 3aBUCUMOCTEN
— CIOXXHOCTb MHTerpauum ¢ Qt

e Cumyngaropsl AirSim, Carla — Unreal Engine, Unity Engine
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O630p

Core

Render system

]

«interface»

«interface»

IRenderDevice

A

VulkanRenderDevice

IRenderEngine

N

RenderEngine

«interface»
IRenderable

Light

L

Camera

RenderableMesh
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Peanunsaumnsa obepTku

e BepuwunHHble, nHaoekcHble Bydepsl

0111011

e Perncrpauma CTpykTyp BEPLUWH

?& e TeKcTypbl, MPOBHUKM

e Pabota c komaHgHbIMK Bydepamu
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BepLunHHbIE, MHOEKCHBIE DYydepb

[TonuroHanbHbIe CEeTKU

/\

[JNnHamumnyeckune

Crtatnyeckue
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CTPYKTYpbl BEPLUNH

[TonuroHanbHasa ceTka 1

BepwunHa 1 BeplwunHa 2
[Mosnunsa | He ncnonbayetcs | MNo3nuua | He ncnonbayetcs
3 float O float 3 float O float
[TonuroHanbHasa ceTka 2
BepwunHa 1 BepwuHa 2
[Mosnunsa | Hopmansb LiBeT [Mosnunsa | Hopmanb LiBeT
3 float 3 float 4 float 3 float 3 float 4 float
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CTPYKTYpbl BEPLUNH

VertexAttributeDesc

+ |location : uint32
+ offset : uint32
+ format : DataFormat

\4

<<enum==
DataFormat

R8G8B8_SFLOAT
R8G8B8A8_SFLOAT
R8G8B8_UNORM
R8G8B8A8_UNORM

VertexBufferLayoutDesc

1>

+ stride : uint32
+ usage : VertexUsage

\4

<<enum==
VertexUsage

PerVertex
Perlnstance
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NHuTterpaumsa Vulkan Memory Allocator

e [3HavanbHo: kaxgomy VkBuffer — ceon VkDeviceMemory

e Konun4yectBo ogHoBpeMeHHO cyulecTByrowmnx VkDeviceMemory
OorpaHN4yeHo

e \Vulkan Memory Allocator pewaet aty npobnemy, ontTumarsnbHO
ncnonb3ya konmdectso annokauum VkDeviceMemory
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BbicOokoypoBHEBasi cucteMa oTobpaXxeHus

<<Interface>>
IRenderEngine — Camera
Frustum

+ setCamera(Camera) : void
+ setRenderDevice(IRenderDevice) : void — Light
+ setTargetSurface(ID<Surface>) : void
+ draw() : void
+ addRenderable(IRenderable) : void
+ removeRenderable(IRenderable) : void K% <I;Intig?:e>t>

ostEffec
+ addLightSource(Light) : void
+ removelightSource(Light) : void
+ addPostEffect(IPostEffect) : void
+ addPostEffect(IPostEffect) : void — T;’é’rt‘zréfgﬁf:

Material Shader

v

ShaderReflection
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[TpMUTUBDI
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Pednekcua wengepos ¢ nomoubio SPIRV-Cross

[TapameTpsil:
® BXO[HblE N BbIXOOHbIE AAHHbIE
e Oydoepbl NapamMeTpoB wengepa

® TEKCTYypbl

layout (location = @) in vec4 inColor;
layout (binding = ©) uniform UBO {
mat4 mat;
vec3 w;
} ubo:

1) uniform sampler2D texture;
13/17
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MuTterpaumna B CoreCVS

e CoreCVS ucnonbayet dppenmopk Qt
e [Ina Vulkan Heobxogmm VkSurfaceKHR ans oTpncoBku B OKHO

e Qt cBepcum 5.10 npegoctaBnAeT BO3MOXXHOCTb MOMYy4YeHUs]
VkSurfaceKHR
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MuTterpaumna B CoreCVS

<<Interface>>
IVKIbApp

+ onUpdate() : void
+ onDestroy() : void

QWindow

/\

VkiIbWindow

- device : IRenderDevice
- isSurfaceExist : bool
- surfaceld : ID<Surface>

QVulkaninstance |———— <@

+ initSurface() : void

+ setVKkIbApp(IVkIbApp) : void

+ getSurfaceld() : ID<Surface>

+ getRenderDevice() : IRenderDevice
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MuTterpaumna B CoreCVS

[ [
Adapter Corecvs
<<Interface>>
IVKIbApp —< VkibWIindow Mesh3D
0.*
IbEngine ‘— MeshDecoratedRenderable —>| Mesh3DDecorated
1 ’ !
| E
V
<<Interface>> ~_ <<Interface>>
IRenderEngine 2 IRenderable
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Toru

e PeanuniaoBaHa rpaunyeckasa bubnmoreka:
o € 0DbepTKOM Hag HU3KOYPOBHEBLIM rpadpuyveckum API
O C BbICOKOYPOBHEBOW CUCTEMOW OTODpaXKeHUs

e bubnnorteka nHterpupoBaHa B NnogcucTeMy oTobpaxkeHus
ononmotekn CoreCVS
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