
15-462: Computer Graphics
CMU/CS, Fall 2011

Homework 2
Total: 50 points
Due: Nov 29, 2011, 1.30 pm in class.
You need to show all intermediate works to get full credit.

Problem 1: Global Illumination [12 points]
What kind of rendering techniques (radiosity or raytracing or neither) will you use in each of the following
situations? Provide explanations for your answer.

1. A human hand.

2. A scene with a lots of mirrors.

3. Multiple empty glasses and bottles.

4. A video moving in a house, showing its various inner structures.

5. Color bleeding between two walls of different color.

6. A glass of milk.

Problem 2: 1D Convolution [10 points]

1. Compute c(y) = a(x) * b(x), i.e. c(y) is the convolution of a(x) and b(x). Simplify your answer.
Show all steps.

Problem 3: Image Processing [12 points]

Suppose you have the following 2-D image, X:


−2 4 1 7
−4 2 1 9
1 3 5 7
4 0 1 2



1. Let k1 be a kernel of the following:

1 0 −1
2 0 −2
1 0 −1

 Compute X ∗ k1, i.e. the 2D convolution of X and

k1. For simplicity, you only need to compute the convolution of the non-boundary points in X. In
other words, the output of X ∗ k1 will only have 4 values different from the original X. [5 points]

2. Explain what the kernel k1 does when convolved with an arbitrary image. [3 points]
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3. Note that the above image has lots of noise. Will you use a gaussian filter or a median filter to clean
up the noise? Explain your choice. [4 points]

Problem 4: Geometric Intersection [16 points]
You learned about testing for geometric intersections in class (or you will soon). One type of intersection
left out was triangle to triangle intersection.

1. Give an algorithm for testing for an intersection between 2 triangles. Psuedocode is not necessary,
but your explanation should be complete. You will be graded on completeness of your algorithm and
the efficiency of your algorithm. To be clear, if you are given two triangles, each with 3 point
positions for the vertices, return true if there is an intersection and false if not. [8 points]

2. Make your algorithm work for any 2 N sided polygons. For example, you have to be able to tell if
there is an intersection between an octagon and a hexagon. The same requirements for your answer
apply. [8 points]
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