Surface rendering methods

· Light Sources

· Emitting sources

· Point Sources

· Distributed Source (model as cumulative effects of many point sources)

· Reflecting surfaces

· To model realistic light affects - Basic illumination models are developed based on surface characteristics and laws of physics.

· Ambient Light 

· Diffuse Reflection

· Specular Reflection

Ambient Light (Background Light)

· Uniform Illumination

· Constant illumination value for each surface in the scene.

· Intensity of reflected light for each surface depends on surface properties.

· Approximates global diffused lighting affects.

Diffused Reflection

· The fractional amount of incident light that is diffuse reflected – Diffuse Reflectivity kd
· kd close to 1 for bright surfaces

· Reflectivity close to 0 for surfaces that absorb most of the light.

· Ideal Diffuse reflectors (Lambertian reflectors)

· Diffuse reflections are scattered equally in all directions

· Follow Lambert’s cosine law

· Surface brightness depends on orientation of light source wrt surface

· Il,diff = kdIlcos( (where ( = angle between light and surface normal)

· To consider ambient light as well

· Idiff = kaIa + kdIlcos(
· Where ka – Ambient Reflection Coeffiecient of the surface

· Both ka and kd are surface properties and are used to adjust light effects.

Specular reflection

· A bright spot at a certain viewing direction

· (Near) Total reflection in a certain direction – Specular Reflection angle

· Ideal reflectors (mirrors) reflect as per laws of reflection

· Others – concentrated reflection around direction of reflection.

· Phong Specular reflection model – Ispec ( cosns(()

· Ispec = W(()Ilcosns(()

· Where ( --- Angle of incidence

· -- angle between viewing direction and direction of perfect reflection.

· ns – specular reflection parameter; high for good reflectors

· W(() – Specular reflection coefficient

· W(() – almost constant for most opaque materials – ks
· Cos (() = (V . R) (V – direction of viewing, R – Direction of reflection)

COMPUTE R

R + L = (2N.L) N
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To simplify – replace V.R by N.H

H – Halfway vector between L and V

H is constant if light source and observer are at infinity.

· Combined diffuse, specular reflections 

I = Idiff + Ispec

= kaIa + kdIl(N.L) + ksIl(N.H)ns
· For multiple light sources


· Different factors for different RGB components – different surface colors.

· Intensity of light source varies with distance from source

a0, a1 and a2 --- additional parameters to control light affects.
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