Written Assignment #1

15-462 Computer Graphics, Fall 2008
DUE:  Tuesday, September 16, just before class
(4 problems, 46 points total)
The work must be your own.  Please use any resources available to you (the book, the web, etc.), but write up the answers in your own words.  Please show your work, explaining all of the steps.  Also please cite any external references you use (other than the textbook) to come up with your answers.
1. (10 points) Graphics Pipeline.  Complete the following sentence as precisely as possible, using your own understanding of the standard graphics pipeline as discussed in class.  Use as much space as you need, but be concise.   The standard graphics pipeline is highly optimized to __________ .
2. (10 points) A Simple Renderer.  You are given a camera located at the origin, pointing in the x direction.  The image plane is located in the plane  x=2.  Compute the projection of point [3, 4, 1] into the image plane.  Show your work.
3. (10 points) Perception.  List as many reasons as you can think of for why we must take human perception into account when creating an image to portray as accurately as possible a real-world scene.

4. (16 points) Math.  You are given a triangle defined by points [1, 2, 5],  [2, 2, 4], [3, 4, 5].  
a. (4 points) Give an expression for the plane in which this triangle is located.  Show your work.
b. (2 points) Check that your answer to part a is correct by showing that all three points lie within the plane.

c. (4 points) Compute  the intersection of the ray    P(t) = a + bt   and the plane in which this triangle is located.  Show your work.
d. (2 points) If you were writing this solution into a program, what special case would you have to check?  What is the meaning of this special case?   Give both mathematical and geometric interpretations of this special case.
e. (2 points) What is the intersection point between the plane in which the triangle is located and the ray defined as in part c, with a=[0, 0, 0] and b=[1, 1, 1]?  You may use your result from part d to answer this question.
f. (2 points) Check your answer by showing that the point is in the plane defined in part a.

g. BONUS (4 points):  Compute the barycentric coordinates of this point.  Show your work.  Make sure to check your answer by computing the point defined by your barycentric coordinates.



























































































































