Deferred rendering
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Image-based lighting
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Forward shading

fragment shader

glBindFramebuffer(GL_FRAMEBUFFER, fbo);

vertex shader
scene f v

custom
framebuffer

full screen quad

post
process
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screen

glBindFramebuffer(GL_FRAMEBUFFER, ©);




Deferred shading

layout(location = @) out vec4 out_pos;
layout(location = 1) out vec4 out_normal;
layout(location = 2) out vec4 out_albedo;
vertex shader layout(location = 3) out vec4 out_mask;
in vec2 f_texcoord;

// [...] more in variables

scene  e——

// [...] more textures samples

void main(void)

{
// fetch texture values
// output these values
/] [...]
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Deferred shading

layout(location = @) out vec4 out_pos;
layout(location = 1) out vec4 out_normal;
layout(location = 2) out vec4 out_albedo;
vertex shader layout(location = 3) out vec4 out_mask;
in vec2 f_texcoord;

e
scene // [...] more in variables

// [...] more textures samples

void main(void)

{
// fetch texture values
// output these values
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Deferred shading

scene

vertex shader

 e——

layout(location = @) out vec4 out_pos;
layout(location = 1) out vec4 out_normal;
layout(location = 2) out vec4 out_albedo;
layout(location = 3) out vec4 out_mask;

in vec2 f_texcoord;
// [...] more in variables

// [...] more textures samples

void main(void)

{
// fetch texture values
// output these values
/7 [

}
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glFramebufferTexture2D(GL_FRAMEBUFFER,
GL_COLOR_ATTACHMENT®,
GL_TEXTURE_2D, fbo_pos_texture, 0);

glFramebufferTexture2D(GL_FRAMEBUFFER,
GL_COLOR_ATTACHMENT1,
GL_TEXTURE_2D, fbo_normal_texture, 0);

glFramebufferTexture2D(GL_FRAMEBUFFER,
GL_COLOR_ATTACHMENT2,
GL_TEXTURE_2D, fbo_albedo_texture, 0);

glFramebufferTexture2D(GL_FRAMEBUFFER,
GL_COLOR_ATTACHMENT3,
GL_TEXTURE_2D, fbo_mask_texture, 0);

glFramebufferTexture2D(GL_FRAMEBUFFER,
GL_DEPTH_COMPONENT,
GL_TEXTURE_2D, fbo_depth_texture, 0);



Deferred shading

vertex shader

scene e ¥

G-buffer

shadow maps




Deferred shading

fragment shader

_____________________________________________

layout(location = @) out vec4 out_color;

vertex shader in vec2 f_texcoord;

// G-buffer samplers
uniform sampler2D uniform_tex_pos;

scene e ¥

G-buffer full screen quad

 ——

shadow maps

// [...] more textures samplers / uniforms

void main(void)
{
// evaluate lighting
// output shading to out_color




Deferred shading

vertex shader

scene e ¥

G-buffer full screen quad

shadow maps

ﬂ full screen quad

post
process

ﬂ

screen

glBindFramebuffer(GL_FRAMEBUFFER, 0);




Image-Based Lighting

Interface

Interface

(b) BSDF modelization.

(a) Light interactions.




Image-Based Lighting

(a) Light interactions.

Interface

(b) BSDF modelization.

L(p, w,) = Le + rfo(p, Wo, w;) L(p, w;) cos Ordw

e integral over all possible directions




Image-Based Lighting

(a) Light interactions. (b) BSDF modelization.

L(p, w,) = Le + f}pi f(p, wo, wz’)iL(p, w;) cosfd,,

_______________

e integral over all possible directions
e BRDF based on cook-torrance model



Image-Based Lighting

L(p, wO) -

e integral over all possible directions
e BRDF based on cook-torrance model
e Incident radiance



Image-Based Lighting

Interface
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e

Interface

(a) Light interactions. (b) BSDF modelization.

integral over all possible directions
BRDF based on cook-torrance model
incident radiance

“‘energy” scaler



Image-Based Lighting
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integral over all possible directions
BRDF based on cook-torrance model
incident radiance

“‘energy” scaler

surface emission



Image-Based Lighting

Reflectance equation :

L(p7 wo) = L. + fH f(p7 Wo, wi) L(pa wi) COSOdwi

e for direct illumination we need to evaluate the latter for every light, hence :

L(pa wo) = Le + Z?:l fH f(p7 Wo, wi) Li(p7 wi) cosfd,,



Image-Based Lighting

Reflectance equation :

L(p7 wo) = L. + fH f(p7 Wo, wi) L(pa wi) COSOdwi

e for direct illumination we need to evaluate the latter for every light, hence :
L(pa wo) = Le + Z?:l fH f(p7 Wo, wi) Li(p7 wi) cosfd,,

e and since we only have point/spot lights :

L(p7 wo) - Le + Z?:l f(pa Wo, wi) Li(pa wi) cos ¢



Image-Based Lighting

Reflectance equation for direct lighting : -

______________

Interface
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Image-Based Lighting

Reflectance equation for direct lighting : -




Image-Based Lighting

Reflectance equation for direct lighting :
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Image-Based Lighting

Reflectance equation for direct lighting :

e Fresnel term based on Schlick’s approximation :

-

F(h, v, Fy) = Foj+ (1 — Fo)(1 = (h - v))°

I e ——

' reflectance at normal incidence

__________________________________________

Interface
. . -




Image-Based Lighting

Reflectance equation for direct lighting : .
Interface
e Fresnel term based on Schlick’s approximation : e and to account for the metallic term :
F(h, v, Fy) = rFO—i— (1 - Fy)(1 — (h - v))5 Fy = (1 — metallic) r 4+ (metallic)albedo

fa = (1 — metallic) °
T




Image-Based Lighting

Reflectance equation for direct lighting :

L(p, wo) = Le + Z?:li (P, Wo, wi)iLi(pa w;) cos 6

______________

Interface
. -

e the Cook-Torrance BRDF model is :

f(p, wo, wi) = (1 — F) e + F4(n l)(n )

e microfacet distribution function :

a2

D(h) =
ST

2

e microfacet geometric function :

, 2(n -h)(n-v) 2(n-h)(n -1
G(h) = mln{l, _— : _— }



Image-Based Lighting

Reflectance equation for direct lighting :

e incoming radiant flux
o for point lights :

_ fluzx

I = — 1
B =15 r=lp1
o for spot lights :
flux
I(p) = —; -
27r2(1 — 3 (cosf; + cosb,))
r=|p—1

cos 0; = umbra
cos 63 = penumbra




Image-Based Lighting

Reflectance equation for direct lighting :

_______

_______

e incoming radiant flux
o for point lights :

_ fluzx

I = — 1
B =15 r=lp1
o for spot lights :
flux
I(p) = —; -
27r2(1 — 3 (cosf; + cosb,))
r=|p—1

cos 0; = umbra
cos 63 = penumbra

e ‘“energy” scaler:

cos@=n -1



