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Computer Graphics Research 1 Info Sources

A http://kesen.realtimerendering.com/
A SIGGRAPH, SIGGRAPH Asia, Eurographics, EGSR, | 3 C
A scholar.google.com



http://kesen.realtimerendering.com/

Outline

A Motivation & Terminology

A Approximate & projection shadows
A Shadow maps

A Shadow volumes

A Summary

MPG 12

MPG 12.1
MPG 12.3
MPG 12.2



What for?

Shadows tell us about the relative locations and motions of objects




What for?

Shadows tell us about the relative locations and motion of objects
And about light positions
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What for?




Motivation

Shadows contribute significantly to realism of rendered images
Anchor objects in scene

Global effect A expensive!

Light source behaves very similar to camera
|s a point visible from the light source?
Ashadows are fihiddeno regions
Shadow is a projection of caster on receiver
A projection methods



Shadow Algorithms

Static shadow algorithms (lights + objects)
Radiosity, ray tracing A lightmaps
Approximate shadows
Projected shadows [Blinn 88]
Shadow maps [Williams 78]
Projective image-space algorithm
Shadow volumes [Crow 77]
Object-space algorithm

Soft shadow extensions for all above algorithms
Still hot research topic (500+ shadow publications)



Shadow Terms

creator
(occluder, blocker, cas

light source

receiver
(occludee)

creator and
receiver
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Hard vs. Soft Shadows

point source area source

< .
-~ »

+ast N@rd shadow

-only good for localized lights (sun, penumtl_)ra penumbra
projectors) + very realistic

+fake soft shadow through filtering - VE'Y expensive
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Static Shadows

A Glue to surface whatever we want

A ldea: incorporate shadows into light maps
- For each texel, cast ray to each light source

AiBakeo soft shadows
- Not by texture filtering alone, but:
- Sample area light sources

| i ght
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Static Soft Shadow Example

no filtering

1 sample

n samples k.4

filtering
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Approximate Shadows

A Handdrawn approximate geometry

- Perceptual studies suggest:
shape not so important

- Minimal cost
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Approximate Shadows

A Dark polygon (maybe with texture)
- Cast ray from light source through o

- Blend polygon into frame buffer at Ic

- May apply additional rotation/scale/t

A Incorporate distance and receiver ori¢

A Problem with z-quantization:

light viewer
3 ©

Blend at hit polygon
Z-test equal
A z-buffer quantization errors!
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Approximate Shadows

light 3¢ © viewer
v

-

ol

Elevate above hit polygon
Z-test less or equal

A may appear floating

A shadow too big

No z-test, only one eye ray
A shadow too big,
maybe in wrong place
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