
(Review of midterm exam from Fall 2020)

Computer Graphics (15-462/662) 
Midterm Review



Question 1—Getting Warmed Up

Just a few assorted questions to get your brain in graphics mode! 



Question 1a

from Lecture 14: Color



Question 1a — solution



Question 1b
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Question 1b

from Lecture 10: Meshes and Manifolds



Question 1b

from Lecture 10: Meshes and Manifolds



Question 1b — solution



Question 1c



Question 1c

from Lecture 9: Introduction to Geometry



Question 1c — solution
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Question 2—Cubing the Sphere



Question 2



Real-world implementation in http://polyscope.run/

http://polyscope.run/


Question 2a
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from Lecture 5: Spatial Transformations



Question 2a — solution



Question 2b

from Lecture 7: Perspective Projection and Texture Mapping



Question 2b — solution



Question 2c

from Lecture 12: Geometric Queries



Question 2c — solution



Question 2d



Question 2d



Question 2d — solution



Question 2d — solution



Question 2e



Question 2e — solution

from Lecture 8: Depth and Transparency



Question 2f

from Lecture 5: Spatial Transformations



Question 2f — solution



Question 2g

from Lecture 13: Spatial Data Structures



Question 2g — solution



Question 3—Step into the Shadow

https://gkjohnson.github.io/threejs-sandbox/shadow-volumes/index.html

https://gkjohnson.github.io/threejs-sandbox/shadow-volumes/index.html


Question 3



Question 3a



Question 2g — solution

Lecture 4: Drawing a Triangle & Intro to Sampling



Question 3b



Question 3b — solution



Question 3c & solution



Question 3d



Question 3d — solution

from Lecture 5: Spatial Transformations



Question 3e & solution
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Question 3f



Question 3f — solution

Pass 1: render all pixels “in shadow”

color

depth

Pass 2: render shadow volumes

stencil

+1 +1-1 = 0

Pass 3: render “lit” pixels

0



Question 3g

Image credit: Usta et al, “A Practical and Efficient Approach for Correct Z-Pass Stencil Shadow Volumes”



Question 3g — solution

See: Usta et al, “A Practical and Efficient Approach for Correct Z-Pass Stencil Shadow Volumes”

wrong (shadows inverted) right



Question 3h



Question 3h — solution



Question 3h — solution


