CPSC 314 Assignment 3
L. (6 points) Local Mumination

- illumi-
Sketch the Ulumination for the following scene when computed using the Phong i
nation model. The scene is

viewed from above using an ort hographic projection and is lit
by the single light source L,

- Draw 4 sketches. one for each of ambient, diffuse, specular,
and total illumination_ The Phong illumination model is given by:

I= kol, + kdId(.'V L)+ ksIs(R > V)n
with the following values:

Ia = Id = I, = 10.k,, = O.I,kd = 06, k,‘, = l.O,n =100
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2. (4 points) Cube Map
An environment map uses texture maps to model what is seen in the distance in any
given direction. A cube map is one type of environment map - it models the surrounding
environment using a large cube that surrounds the scene. One of it’s main purposes is
being able to efficiently model what should be seen in the reflection of a specular object,
i.e., the polished surface of a car or other objects with specular surfaces.

Given a 3D direction for a reflected vector, R(R;, Ry, R.), develop that first determines
whether R hits the given front face of the cube map. Then if it does, give the expressions
for computing the texture coordinates s and t within that front face. Assume s €
[0,1],¢ € [0,1].

You can assume that the cube map is symmetrically centred about the origin, which
therefore also means that the size of the cube in the diagram does not matter. For
example, a ray that has a reflected direction R(k,k,k) will always pass through the
s = 1,t = 1 corner of the face regardless of the scale of the cube. Note that the point
from which the reflected ray comes does not matter, only its direction. The cube map
thus models the environment at infinity.
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3. (4 poi .
Eo vfa(;lélstsg gx?v;:y R(t) begins at a known eyepoint, F, and i
base sitting on t;Creen pixel. In the scene, there is a cone of radiu
its base and has iisxsli-plla,ne, centered on the point (a,b,0). The cone h
the ray intersects th b located at (a,b,h). Describe how to compute whethe

e cone, and, if so, at what point (z,y, 2) the ray first encoun
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