22C:151 Computer Graphics Fall 2005 — Final Exam Review

The final exam will be at 2:15-4:15 on Tuesday December 13

The exam will be open book & open note. You may bring a calculator, but you should really not need it!

The exam will mostly consist of short answer format questions. The basic idea of the exam will be to see if you
understand the concepts — determining if you can code is the job of the homeworks, not the exam. At most, you
will have to interpret code, not write it. None of the questions are "trick” questions, and most of them have simple
answers. The exam is "roughly” the same length as the midterm. It consists of 5 questions of roughly 20 points each,
divided into 25 sub-questions. Three parts will involve computation and represent 20—25% of the total points.

Common themes from the midterm: Make sure you answer ALL parts of a question. When asked for "short
answers,” one or two words is often sufficient (if you find the need to write more than 2 sentences, you're probably
writing too much). Show all your work on computation problems! Also, my suggestion is to reahtineexam
before starting, so you know which problems will prove difficult and can avoid spending too much time on the simple
problems.

Generally, concepts from before the midterm will not directly be covered on the final. (So no line rasterization,
for instance. Though the general concept of interpolation maybe be used elsewhere on the exam.)

Things you may wish to review:
e Basic linear algebra

— Vectors, dot products, cross products, matrix multiplication, etc.

Texture mapping
— Whatis it?
— How do you map onto a square? A triangle? A cone? A sphere? An arbitrary object?
— What is a projective texture?
— When is automatic texture coordinate generation useful?
— What is texture aliasing? What causes it? How do you fix it?
e What is parameterization?
— Where is it useful?
— How is a line parameterized?
— How about a surface?

e Shadows

— What types of shadow techniques did we talk about?

— Review projective shadows (how do they work, how do you compute them, make sure you know they are different
than "projective textures”)

— How are shadow maps different than projective shadows? What's the basic idea behind shadow mapping?

— Could you reproduce high-level pseudo-code doing projective shadows or shadow mapping? Do you understand it?

Ray tracing & path tracing

— What's the difference between ray tracing and path tracing?
— What's the basic idea behind ray tracing?

— Could you describe (at a high level) how to generate a ray?
— What do you do with a ray once you have it?

— How do you intersect rays with a plane? A sphere? A triangle?



How are barycentric coordinates useful for ray tracing?

How do you do shadows in ray tracing? How about reflection? Refraction?

How are "radiant energy,” "radiant flux,” "radiosity,” "irradiance,” and "radiance” related?
— What is the basic idea behind Monte Carlo Integration? Why do we need it for path tracing?
— What is the "rendering equation”? What do the different parts of the equation mean?
e Reflection and Refraction
— What information do you need to compute a reflection? What'’s the equation for computing a reflection direction?
— What information do you need to compute a refraction? What's the equation for computing a refraction direction?
— What equation relates the incident angle to the transmitted angle (in refraction)?
— What is total internal reflection? Why would you get total internal reflection?
— What is a critical angle? What does it mean?
e Vertex and Fragment Shaders
— What makes them powerful? (Why are they useful?)
— What can you do with the instructions in a shader?
— What can’t you do with the instructions in a shader?
— What inputs do you have in vertex and fragment shaders?
— What can you output from a vertex or fragment shader?

— What OpenGL state can you access inside a shader?
e Convex Hulls, Voronoi Diagrams

— What is a convex hull?
— Know basic running time (complexity) differences between convex hull techniques.

— What is a Voroni diagram?

Bezier curves (from the Dec 6th class) will NOT be covered on the exam.

| will explicitly not answer any of the questions posed abuvigee-mailbetween now and the final. | will, however,
discuss these questions with you in person. You can ask either in class on Thursday December 8th, in my office hours
on the 8th, 9th or 12th, or by stopping by my office at other times.

I will have extra office hours on Friday, December 9th and Monday, December 12th from 10:45-12:15.



