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Hardware Shadow Map
Filtering Example

GL_NEAREST: blocky GL_LINEAR: antialiased edges

Low shadow map resolution
used to heightens filtering artifacts
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Mipmapping for Depth Textures with
Percentage Closer Filtering (1)

« Mipmap filtering works
- Averages the results of comparisons form the one or
two mipmap levels sampled

* You cannot use gluBuild2DMipmaps to construct depth
texture mipmaps

- because you cannot blend depth values!

« If you do want mipmaps, the best approach is re-rendering the
scene at each required resolution

Usually too expensive to be practical for all mipmap

levels
+ Mipmaps can make it harder to find an approprlate polygon
offset scale & bias that guarantee id of hadowing

+ You can get “8-tap” filtering by using (for example) two
mipmap levels, 512x512 and 256x256, and setting your min
and max LOD clamp to 0.5
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Advice for Shadowed
lllumination Model (1)

« Typical illumination model with decal texture:
( ambient + diffuse ) * decal + specular
The shadow map supplies a shadowing term

+ Assume shadow map supplies a shadowing term, shade
Percentage shadowed
100% = fully visible, 0% = fully shadowed

+  Obvi dated illumination model for shadowing:
( amblent + shade * diffuse ) * decal + shade * specular

* Problem is real-world lights don’t 100% block diffuse shading on
shadowed surfaces

- Light scatters; real-world lights are not ideal points
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The Need for
Dimming Diffuse

No dimming; shadowed
regions have 0% diffuse
and 0% specular

With dimming; shadowed
regions have 40% diffuse
and 0% specular

Front facing shadowed Still evidence of curvature
regions appear unnaturally flat. in shadowed regions.

No specular
in shadowed
regions in
both versions|
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Advice for Shadowed
lllumination Model (2)

« lllumination model with dimming:
( ambient + diffuseShade * diffuse ) * decal + specular * shade

where diffuseShade is

= dimming + ( 1.0 — dimming ) * shade

Easy to implement with fragment shaders

+ Separate specular keeps the diffuse & specular lighting results
distinct

29

Careful about
Back Projecting Shadow Maps (1)

« Just like standard projective textures, shadow
maps can back-project

Pentagon
would be .
incorrectly -
lit by back-
projection

if not specially
handled

Back-projection of

spotlight's cone of illumination /

Spotlight’s cone of illumination
where “true” shadows can form

Spotlight casting shado

/ (a hooded light source)
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Gluint shadow buffer; GLuint shadow tex:

gléenFrasebuffers(l, &shadow buffer);
glBindFrancbuffer|(GL FRAMEBUFFER, shadow buffer):

glGenTextures(l, &shadow_tex);

glEinaTextureGL TEXTURE_Z0, shadow_ tex);

glTexStorage2D(GL_TEXTURE 20, 1, GL_DEPTH.
DEPTH_TEX_HEIGHT)

_TEX_WIDTH, H
glTexParaneteri(GL TEXTURE 20, GL.TEXTURE_MIN_FILTER, GL LINEAR}:
glTexParameteri(GL TEXTURE 20, GL TEXTURE MAG_FILTER, GL.LINEAR};
glTexParameteri (GL TEXTURE 20, GL TEXTURE COMPARE_MODE,

GL_COMPARE REF_TO_TEXTURE) ;
lTexParameteri(GL_TEXTURE_2D, GL_TEXTURE COMPARE FUNC, GL.LEQUAL);

glFrasebufferTexture |GL_FRAMEBUFFER, GL_ DEPTHLATTACHMENT,
shadow_tex. 8);

glBindFramebuf fer{GL FRAMEBUFFER. 8);
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Listing 12.22 Simplificd fragment shader for shadow mapping
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