Stenciled Shadow Volume
Optimizations (1)

< Use GL_QUAD_ S5TRIP rather than GL_QUADS to
render extruded shadow volume quads
- Requires determining possible silhoustte loop
connectivity
- Mix Zfail and Zpass technigques
Pick a single formulation for each shadow volume

- Zpass is more efficient since shadow volume does
not need to be closed

. Mixing has no effect on net shadow depth count
- Zfail can be used in the hard cases
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Stenciled Shadow Volume
Optimizations (2)

- Pre-compute or re-use cache shadow volume
geometry when geometric relationship between a
light and occluder does not change between
frames

- Example: Headlights on a car have a static shadow
yolume wor.t. the car itself as an occcluder

- Advanced shadow volume culling approaches

- Uses portals, Binary Space Partitioning trees,
acclusion detection, and view frustum culling
techniques to limit shadow volumes

- Careful to make sure such optimizations -
are truly correct =
MAVIDTA

Stenciled Shadow Volume
Optimizations (3)

- Take advantage of ad-hoc knowledge of scenes
whenever possible

- Example: A totally closed room means you do not
have to cast shadow volumes for the wall, fleor,
ceiling

- Limit shadows to important entities

- Example: Generate shadow volumeas for monsters
and characters, but not static objects

Characters can still cast shadows on static objects
- Mix shadow techniques where possible

- Use planar projected shadows or Q‘L
light-maps where appropriate Sl |

Stenciled Shadow Volume
Optimizations (4)

Shadow volume's extrusion for directional lights
can be rendered with a GL_TRIANGLE_FAN

Directional light's shadow volume always projects to
a single point at infinity
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Scene with Clip-space view of €
directional light. shadow volume =
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Hardware Enhancements:
Depth Clamp (1)

- What is depth clamping?
Bocolean hardware enable/disable
- When enabled, disables the near & far clip planes
Interpolate the window-space depth value

- Clamps the interpolated depth value to
the depth range, i.e. [minn.f.max(n, f]
Assuming giDepthRangsain,f;
- Geometry “behind” the far clip plane is still renderad
- Depth value clamped to farthest Z

Similar for naar clip ptana, a8 long 38 w=d,
axcapt clampsad to closest Z @
=
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Hardware Enhancements:
Depth Clamp (2)

- Advantage for stenciled shadow volumes
. With depth clamp, P (rather than Pinf) can be used
with our rebust stenciled shadow volume technique
- Marginal loss of depth precision re-pained
- Orthographic projections can work with our
technique with depth clamping
- NV_depth_clamp OpenGL extension

Easy to use
glEnable{GL_DEPTH_CLAMP_MNV);
glDisable(GL_DEFTH_CLAMP_NV);

o GeForced & GeForced Ti support (soon) o
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Hardware Enhancements:
Two-sided Stencil Testing (1)

- Current stenciled shadow volumes reqguired
rendering shadow volume geometry twice

- First, rasterizing front-facing geometry

- Second, rasterizing back-facing geometry
< Two-sided stencil testing requires only one pass

- Two sets of stencil state: front- and back-facing 'I

. Boolean enable for two-sided stencil testing

- When enabled, back-facing stencil state is used for
stencil testing back-facing polygons

- Otherwise, front-facing stencil state is used

- Rasterizes just as many fragments, %
but more efficient for CPU & GPU RYIDIA

Hardware Enhancements:
Two-sided Stencil Testing (2)

NV _stencil_two_side OpenGL extension

. Enable applies if GL_STEMCIL_TEST also enabled
glEnable(GL_STENCIL_TEST_TWO_SIDE_NV);
glDisable(GL_STEMCIL_TEST_TWO_SIDE_MV):

- Control of front- and back-facing stencil state update
glActive StencilFaceNV|{GL_FRONT]);
glActive StencilFaceNV{GL_BACK];

- Existing stencil routines (gl StencilCp,
gl StencilMask, gl StencilFunc) update the active
stencil face state

2 glClear and non-polygon primitives always

use the front-facing stencil state %
- Expect on future GPUs AVIDIA

Usage of NV _stencil two side &
EXT stencil wrap
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Algorithms for Soft Shadows

« Hard vs. S5oft Shadow

point source area source

umbra penumbra umbra penuﬁ
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Sampling the Light Source

Usa arbtirary hand shedow algorihm
o Aplaot point cample cn aree Bght source
< Fander hard chadost

Sum up-aslgiied result
fjeg sosumulafion b
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Sampling the Light Source

- Example: Ground plane shadow texture

1. Imlicialirs FE (whita)
2. For aach sample podlnb do
2@, Bandar¥ scabe

h. Bubtract 1/ from FE
only onca for aach
pleal [Eteancil) !
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Sampling the Light Source

- Result
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Sampling the Light Source

~ Number of samples == number of passes
- Problematic for complex scenes

- N samples == [N+1} levels of shadow
< Fully lit, fully shadowed
- [N-1} levels of penumbra

- How miuch samples ?

Plateau Soft Drop Shadows

- Say we want to paint a soft shadow for an image.

Plateau ldea

< “Paint" each shadow’s edge, blurring it as its
height from the plane increases.

Forming Plateaus

Create the shadow object

-

Hender from abowve
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Apply rendering as texture




