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E Pixar RenderMan Shading Language
programmable shader

Light shader : point light, spot light, area light, distant light,
projective light

Example : projective light
Resolution : 840x480
Ray/pixel : 16

Rendering time : 1886.9s

MOVIE



(lightshader)projspot.avi

ﬂw

Spectrum sgrtWoodSurfShader::shaderEffect(const sgrtScene xd

surface

NN
v

PP
PP

Surface shader : wood shader "%«

color

float

point
point
float

rtIntersection curisect = xisect;

ringscale = 10;
lightwood = color(6.3, 6.12, 0.83), 3
darkwood = color(0.05, 0.01, 0.905); [ lightColor;
Ka = 8.2,
Kd = 8.4,
Ks = 8.6, tor lvec;
roughness = 8.1 )
tor U;
mal NN;
NN, U; nt PP;
B , 2z, ¥;
Y, 2, ¥;

faceforward(normalize(N),I);
-normalize(I);

transform(*shader",P);

+= noise(PP);

risect.hit_n;

RenderMan shader:

wood.sl

v

/7
/7
/7
/
/7
/7
PP
f1l

normalize(I)
= -ray.d;

oColor = Spectrum(8.6f);

faceforward(normalize(N), I);

sect.object->checkRenderFlag(BOTHSIDES) ) ¢
Dot( sgrtVUector{curisect.hit_n), ray.d ) > 6.6f)

sgrtintersectiol

I operates in object space, as if each surface were 4
and assembled by the modeling transformation

put point in shader space and perturb it to add irrag

PP = transform(“shader*, P);

= curisect.WorldToObject{curisect.hit_p);
oat n = sgrtNoise(PP.x, PP.y, PP.2);

PP += sgrtPoint(n, n, n);

Our C/C++ based shader:

Example : wood shader

Resolution : 1024x585

wood.cpp

Ray/pixel : 16

Rendering time : about 1h




Surface shader : starfield shader and marble shader

plastic shader: ours(left), RenderMan(right)

starfield (background) and marble (2 spheres) shaders: ours(left), RenderMan(right) - about 50s




Surface shader : flame shader

Example : flame shader
Resolution : 720x405
Simple two spheres :

- Ray/pixel : 16

- Rendering time : 31.5s
Jonds kitchen
- Ray/pixel : 9

- Rendering time : 1168.9s




Surface shader : screen shader

Ours

(classic ray tracing)

MOVIE

RenderMan

(screen shader)

MOVIE

Ours

(screen shader)

MOVIE



(screen_shader)ggr_003_002_005_ours.avi
(screen_shader)ggr_003_002_005_renderman.avi
(classic_rt)ggr_003_002_005.avi

Starfield surface shader and window light shader

Example : window light
and starfield shaders

Resolution : 720x405

Ray/pixel : 9

Rendering time : 613.5s

MOVIE



(light&surf_shader)window&starfield.avi

Spectrum sgrtShadowSurfShader::shaderEffect(const sgrtScene xscene, consd
sgrtintersection xisect, Spec
{
int i;
const sgrtintersection curisect = =xisect;
Spectrum oColor = Spectrum(8.6f);
Spectrum IntensityCol;
sgrtUector lvec;
float intensity = 6.6f, total_intensity = 0.6f;

Shadow map Surface Shader const sgrtObject xcur_obj = curisect.object;

int lightnum = scene->lights.size();

Fast renderlng // rendering both side

sgrtintersection tmpisect = curisect;
if(curisect.object->checkRenderF1ag(BOTHSIDES) ) {

Post proceSSIng Wlth ShadOW - map ; if(Dot{ sgrtVector(tmpisect.hit_n), ray.d ) > 0.8f) tmpisect.hit_|
|

for{i=0; i<lightnum; i++)
{

4

IntensityCol = scene->lights[i]->GetLight{scene, curisect.hit_p,

g““_‘___..-—-—\ float rgb[3];
e — IntensityCol.GetC(rgb);

total_intensity += rgb[8]; // original intensity

intensity += rgb[1]; /7 current intensity
, iy -
k, Example : shadow map
et L —l Resolution : 720x405
e Ray/pixel : 9

| Rendering time : 512.5s




E Classic ray tracing
Ray- object intersection (polygons and spheres)
Pinhole camera

Regular or jittered super - sampling

Example : classic ray tracing
Resolution : 840x480
Ray/pixel : 36

Rendering time : 8218.5s

MOVIE



(classic_rt)gnome.avi

-

Ray- object intersection acceleration structure : KD - Tree

Example : KD -Tree

Resolution : 640x480

Ray/pixel : 4

Triangles : about 88,310

Rendering time :

- with object bounding box only : about 5h
- with KD -tree : 241s
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Resolution : 720x405

Ray/pixel : 9

Rendering time : 1436.3s

MOVIE



(classic_rt)ggr_003_014_005.avi
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Example : classic ray tracing
Resolution : 720x405
Ray/pixel : 9

Rendering time : 5703.3s

MOVIE



(classic_rt)ggr_003_002_005.avi

Example : classic ray tracing
Resolution : 720x405
Ray/pixel : 9

Rendering time : 903.9s

MOVIE



(classic_rt)kitchen.avi

E Distributed ray tracing
Soft shadow : shadows by area light

Example : soft shadow
Resolution : 720x405
Ray/pixel : 25

Shadow ray/light : 250
Light : 3 area lights
Rendering time : 10h




Depth of field : thin lens camera

Example : depth of field
Resolution : 720x405
Ray/pixel : 25

Lens radius : 0.2
Shadow ray/light : 1
Light : 3 area lights
Rendering time : 5338.8s




Depth of field : more example

Example : depth of field
Resolution : 840x480
Ray/pixel : 36

Lens radius : 0.2
Shadow ray/light : 1
Light : 4 point lights
Rendering time : 8184.8s

MOVIE



(dof)gnome.avi

Soft reflection/refraction

Example : soft reflection
Resolution : 720x405
Ray/pixel : 25

Shadow ray/light : 1
Light : 3 area lights
Rendering time : 5389.3s




Soft reflection/refraction with depth of field

Example : soft reflection
with depth of field

Resolution : 840x480

Ray/pixel : 36

Lens radius : 0.2

Shadow ray/light : 1

Light : 4 point lights

Rendering time : 26004s




E Photon mapping

Classic ray tracing Photon map

Classic ray tracing with ambient light Photon mapping
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Photon mapping : more example

Example : photon mapping
Resolution : 720x405
Ray/pixel : 9

Shadow ray/light : 1

Light : 3 lights

Rendering time :

- classic ray tracing : 466.4s

- photon mapping : 2015.2s

Classic ray tracing

MOVIE

Photon map Photon mapping



(photon_map)kitchen.avi

Photon mapping : more example

Example : photon mapping
Resolution : 720x405
Ray/pixel : 9

Shadow ray/light : 1

Light: 3 lights

Rendering time :

- classic ray tracing : 466.4s

- photon mapping : 16034.5s (no patch)

Classic ray tracing (no ambient)

Photon map Photon mapping




Photon mapping : more example

Example : photon mapping

Resolution : 720x405

Ray/pixel : 9

Shadow ray/light : 1

Light : 3 lights

Rendering time :

- photon mapping : 488.5s (with patch)

- Character without background

MOVIE

MOVIE



(photonmap)ggr_003_014_005_c_merge.avi
(photonmap)ggr_003_014_005_ptm.avi

-

Photon mapping : more example

Example : photon mapping
Resolution : 720x405

Ray/pixel : 9

Shadow ray/light : 1

Light : 5 lights

Rendering time :

- photon mapping : 912.5s (with patch)

- Character without background



(photonmap)ggr_003_005_005_c_merge.avi

Photon mapping : caustics effect

Example : caustics photon mapping
Resolution : 720x405

Ray/pixel : 9

Shadow ray/light : 1

Light : 4 lights

Rendering time : 611.5s

-Jonbs body is gl ass

MOVIE



(caustic)jon.avi

E Final gathering 7 Eye

Smooth radiance estimation \

final gather rays

Example : final gathering
Resolution : 720x405, Ray/pixel : 9
Final gather ray : 289

Rendering time : 15818.5s (with patch) MOVIE



(final_gather)ggr_003_002_005_c_merge.avi

Final gathering : another example

Example : final gathering
Resolution : 720x405, Ray/pixel : 9
Final gather ray : 36

Rendering time : 20579.1s MOVIE



(final_gathering)kitchen.avi

Final gathering : more example

‘/\.

Example : final gathering
Resolution : 720x405, Ray/pixel : 9
Final gather ray : 900

Rendering time : 66311.6s

- Characters with background

MOVIE

Example : final gathering
Resolution : 720x405, Ray/pixel : 9
Final gather ray : 289

Rendering time : 16215.6s

- Characters without background

MOVIE

Example : final gathering
Resolution : 720x405, Ray/pixel : 9
Final gather ray : 289

Rendering time : 16215.6s

- Characters without background

- Blurred background

MOVIE



(final_gather)ggr_003_014_005_all.avi
(final_gather)ggr_003_014_005_c_merge_blur.avi

