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Physically correct rendering
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AxisAlignedBoundingBox

Primitives

+ max Nector3

+ min Vector3 —

einterface»
Primitive

getCenter() Vector3

— i .
HUSER - material :Material

Intersectioninfo

+ normal Vector3
+ point Vector3

intersect(Ray) -void
merge{Vector3) void
merge{AABB) void
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getAABB uses

getAABB() -AxisAlignedBoundingBox
getMaterial{) :Material

intersect{Ray, Intersectioninfo) bool
intersectShadow(Ray, Intersectioninfo) :bool
sample() Vector3

setMayerial(Material) void

lightweight pattem

e

Triangle

- el Vector3

- e2 Mector3

- normal Vector3[3]

- normaluy Vector3[3]
- p0 Vectord

wsen

+ 1 float

ainterfaces

Material

+ getBSDF() :BidirectionalScatteringDistributionFunction

Sphere

getlAABB() ‘AABB

intersect(Ray, Intersectioninfo) :bool
intersectShadow(Ray, Intersectioninfo) -bool
sample(float, float, Vector3, float*) ‘Vector3
setNormals(Vector3, Vector3, Vector3) -void
setPoints(Vector3, Vector3, Vector3) :void
setUVs(Vector3, Vector3, Vector3) void
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position Vector3
radius float
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getAABB() AABB

intersect(Ray, Intersectioninfo) :bool
intersectShadow(Ray, Intersectioninfo)  bool
sample(float, float, Vector3, float*) Mector3
Sphere(float, Vector3) :void




Materials

Material

ERDFLibMaterialAdapter ]
PhongMaterial

uses BRDFLIib library




create method isan
universal factory
method for primitives,
lights and cameras

3DScene

SceneCache

cameras Cameral]
lights -Light[]
primitives Primitive[]

] create(T_wvariadic) T
getCameras() :Cameral]
getLights() :Light[]
getPrimitives() Primitive[]
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Primitive Light

D“t

Camera




Lights

«interfaces
Light

- enabled ‘bool

+ getPower() ‘RGBSpectrum
+ isEnabled() -bool
+ Le(ray ‘Ray) ‘RGBSpectrum
+ sample(l -LightSample, r ‘Ray, normal ‘Vector3, pdf -float) -RGBSpectrum
+ setEnabled{enabled ‘bool) void
PointLight _
AreaLight
position Vector3 —
- geometry :Primitive(]
getPower() :RGBSpectrum \
Le(ray ‘Ray) ‘RGBSpectrum + getPower() ‘RGBSpectrum
sample(| -LightSample, r -Ray, normal -Vector3, pdf -float) :RGBSpectrum + Le(ray ‘Ray) ‘RGBSpectrum

DirectionalLight

- directiro Vector3

+ getPower() :RGBSpectrum
Le(ray :Ray) :RGBSpectrum
+ sample(l ;LightSample, r :Ray, normal ‘Vector3, pdf [float) :RGBSpectrum

EnviromentLight

- radianceMap Texture

+ getPower() ‘:RGBSpectrum
+ Le(ray :Ray) :RGBSpectrum
+ sample(l :LightSample, r :Ray, normal :Vector3, pdf [float) :RGBSpectrum




Renderer

Renderer

peod
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RayCaster

LN

Renderer

3dScene

camera ‘Camera

image Image

imageSampler JImageSampler
rayCaster -RayCaster
sceneCache ‘SceneCache
surfacelntegrator “Surfacelntegrator
tasks :RenderTask

Surfacelntegrator

RenderingAlgorithm

+

+ + + + + + + !

cancelRendering() void
destroyTasks() void

getimage() Image

getimageSampler() ImageSampler
initTasks() void

isReadyForRender() void

render() void

setCamera(Camera) void
seflmageSampler(lmageSampler) void
setRayCaster(RayCaster) void
setsceneCache(SceneCache) void
setSurfacelntegrator(Surfacelntegrator) void
waitForAllTasksldle() void
waitForRender() void




Ray

ImageSampler

- image Image

getSamples() :unsigned
prepare() :void

TR

reportFinishedSamples() -void

getMaximumSampleCount() :unsigned

Stratifiedimage Sampler
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getMaximumSampleCount() :unsigned
getSamples() :unsigned

prepare() :void
reportFinishedSamples() :void

Ray

color :RGBSpectrum
depth ‘unsigned
direction Vector3
maxT float

minT float

origin Vector3
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getDir() Vector3
getOrigin() Vector3
setDir(Vector3) :void
setOrigin(Vector3) :void

Progressivelmage Sampler

getSamples() :unsigned
prepare() :void
reportFinishedSamples() -void

TR

getMaximumSampleCount() -unsigned

“User

ImageSample

color :RGBSpectrum
x float
y float

/O(USE,‘})
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getColor() :RGBSpectrum
getX() float

getY() -float

setX(float) :void
setY(float) :void

Generating

Image

aspectRatio float
frame :RGBSpactrum(]
height -unsigned

width :unsigned

o g

getHeight() -float
getPixel{unsigned, unsigned) :void
getWidth() float

setHeight(float) :void
setWidth(float) :void

«interface»
Camera

image Image
orientation :Quaternion
position Vector3
worldTransform :Matrix
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generateRay(ImageSample, Ray*) :void
getPosition() :Vector3

getWorldMatrix() -Matrix
lookAt(Vector3, Vector3, Vector3) -void
move(\Vector3) :void

pitch() -float

roll(} -float

setPosition(Vector3) :void
setWorldTransform(Matrix) -void

yaw() float

PerspectiveCamera

fowy float

generateRay(ImageSample, Ray*) :void
getFovy() float
setFovy(float) void




RayCasting

zinterfaces
RayCaster

- scene SceneCache

+ + + + +

build() void

clear() wvoid

findintersection(Ray, Intersectioninfo) void
prepare() woid

rebuild(y wvoid

RayCasterAccel Strategy

RayCasterNaive

RayCasterAccelerated
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puild({) wvoid

clear() woid

findintersection(Ray, Intersectioninfo) wvoid
prepare() wvoid

rebuild() void

ouild() wvoid
clear() woid

prepare() wvoid
rebuild() wvoid
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findintersection(Ray, Intersectioninfo) wvoid

BVH KdTree




Shading

ginterfaces
Surfacelntegrator

+ evaluate(Ray, Intersectioninfo, RenderingAlgorithm) -void

PathSurfacelntegrator WhittedSurfacelntegrator

+ evaluate{(Ray, Intersectioninfo, RenderingAlgorithm) :void + evaluate(Ray, Intersectioninfo, RenderingAlgorithm) :void




Dataflow

Render

(Prepare Image Samplel)

Prepare RayCaster

C Image Sampler:Get Samples )

SamplesToProcessExist NoMoreSamplesToProcess

\/ o 00

C RenderingAlgorithm::Processimage Samples )

( Image Sampler:ReportFinishedSamples )




Processlmage
Samples
Detail

- - - - ————— — ————————————————————————————————————————— —— — —

Processimage SamplesDetail

NoMoreSamples : !
@< V\

HasSampleToProcess

Camera GenerateRay

{

( RayCaster:Findintersection )
( Surfacelntegrator::Evaluate )

NeedSpawnSecondaryRay

\/

( Ray::Create Secondary )
C RenderingAlgorithm::ProcessRay >
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Thank you for your attention



