
Shading Models
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Consider the process of looking at (or photographing) a scene through a
window.

At every point on the window the light from the scene has a certain
intensity I(x, y).

Intensity is a measure of the brightness of the light.

Generally there will be a mixture of light of different wavelengths at
each point on the window: I = I(x, y, λ) where λ is the wavelength.

We don't discuss the wavelength dependency in these notes.
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Types of illumination

Direct illumination

Light striking the objects comes directly from the light sources
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Indirect illumination

Light striking the objects has been reflected off at least one other object
since leaving the light source.

The light could also have been refracted through transparent objects.
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Reflection Models

There exists a number of reflection models that model the real world to
varying degrees of realism.

In general, the more realistic a model is, the more physics and
computation is involved.

Most reflection models incorporate direct illumination.

The indirect illumination is very expensive to calculate.

Only the most advanced rendering techniques incorporate indirect
illumination.

Examples are ray tracing and radiosity.



Computer Graphics Rendering Techniques: Reflection Models  © KG Suffern 1991-20001 11

Some more terminology

Direct illumination is referred to as local illumination.

Indirect illumination  is referred to as global illumination.
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Interaction of light and objects.

We must also model the way that light interacts with the surfaces of
objects.

When light hits the surface of an object, it can be:

• Reflected

• Absorbed

• Transmitted  (for transparent objects)

We see opaque objects by the light they reflect.
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The way in which light interacts with real objects is very complicated.

The interaction depends on:

• the material properties of the object

• the wavelength of the incident light

• the angle of incidence of the light and the surface

The polarisation of the light is also involved, but rarely modelled in
computer graphics.
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Diffuse reflection

The incident light is scattered equally in all directions

 

incident light

surface

This is characteristic of dull, matt surfaces such as paper, bricks, carpet,
etc.
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Specular reflection

The reflected light is concentrated around the direction of mirror
reflection, and is spread out.

incident light

surface

mirror reflection
direction

This can be used to model shiny surfaces.





Calculating the Reflected Ray

n r = (2 ∗ (n · L) ∗ n) - L
n Derivation left for the students

n Clamp all dot products to zero.  They

shouldn’t be negative, but they can be

n MAX (0, n · L)
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diffuse
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n = 10

n = 25

Diffuse + specular reflection
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