INTRODUCTION TO COMPUTER GRAPHIC

Polygon Shading and
Texture Mapping
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Ray tracing Pipeline

Review

A Ray tracer produces  visible samples
from model

A Samples convolved with filter to form
pixel image

-traverse model .
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Rendering Polygons

Need to render triangle meshes

A Ray tracing and implicit surface model definition go
well together

A Many existing models and modeling apps are based
on polygon meshes. How do we render them?

I Ray trace polygons
A Ray-Triangle intersection not too hard

I ray -intersect plane of the triangle.

I check if resulting point is inside the triangle
A Ray-Polygon intersection is similar

I decompose polygon into triangles m(
A Number of polygons is a real problem

i typical mesh representations have hundreds or
thousands of triangles and each has to be
considered in our intersection tests

A Traditional hardware polygon pipeline is faster
I uses very efficient, one  -polygon -at-a-time, Z -
buffer Visible Surface Determination algorithm

I uses approximate shading rule to calculate most
pi xelsbé color values
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Traditional Fixed Function H/W Pipeline

Polygonal rendering w/ Z - buffer
A Polygons (usually triangles) approximate actual geometry

One polygon at a time, strictly local illumination model has crudest
approximation to physically -based lighting at each sample point

A
A Shading (typically using linear interpolation) approximates lighting of
A

each sample point. | t 6s fast, | ooks ok,

Per-pixel (incremental) calculation and comparison of z (depth) values

I simple arithmetic done in hardware much faster (but cruder) than
in software, e.g., solving ray intersection with arbitrarily complex
implicit surface equations for each pixel sample

Rendering Pixel Processing
Screen Coordinates (integer)

Viewing: Geometry Processing
World Coordinates (floating point)

Conservative Lighting at | Transform Conservative VSD Image - Shading
VSD Vertices Vertices VSD precision
View Volume VSD
Selective Calculate To canonical Back -face Clipping Interpolate
traversal of light intensity | view volume Culling Compare vertex
object at vertices pixel depth color values
database (lighting (Z - buffer) (Gouraud)
(or traverse model of or normals
scene graph choice) (Phong)
to get CTM)
More: See
Next Slide
| |
per polygon per pixel of polygon

A Conservative VSD: trivial reject only

A N.B: Simplified from actual pipelines (no shadow or texture
maps, or any other kinds of maps, nor anti -aliasing,
transparency, &)
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Shader -based Pipeline

AProgrammable GPU, still based on triangle meshes
- allows more advanced lighting and shading models, other effects

- programmable vertex shaders I part of your modeler assignment

Physical detail like the vents on hood are
created completely in shader

Reflections, refractions, and color of car are
also modified in shader using bump, normal,
environment maps, and applying more
lighting equations at each vertex .

(see slide 43 for more detail about car)

Former TA Alex Rice:
Deformation of Surface
due to Collision

Detail has also been added to
models in scene.

Did you notice water in front of
statue? The left has just a texture
mapped plane while the right has
lighting effects, such as refraction,
that can be faked with shaders.

Created with NVI DI Ab6s
APl and a GeForce Series6 GPU
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Shading Models Compared

Constant shading: no interpolation, pick a single
representative intensity and propagate it over entire
object. Loses almost all depth cues.

Pi xar AShutterbugo i mages fr om:

www.siggraph.org/education/materials/HyperGraph/scanline/shade_models/shading.htm
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INTRODUCTION TO COMPUTER GRAPHIC

Shading Models Compared (cont.)

Flat or Faceted Shading:
Constant intensity over each face

Constant shading:
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Shading Models Compared (cont.)

Gouraud Shading: Linear Interpolation of intensity

across triangles to eliminate edge discontinuity
Note: Silhouette edges may need special treatment

Flat Shading:
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