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1. General information
Time. 16.00 – 17.30, Monday & Wednesday

• Introductory class: Wednesday, 4 January, 2012.
• Final class: Wednesday, 28 March, 20112.

Location. DC 3313.

Instructor. Bill Cowan, WBCowan@uwaterloo.ca, DC2111, x34527.

Course Web Pages.

http:www.cgl.uwaterloo.ca//~wmcowan/teaching/cs781/w12

Textbook. David Lee. Nature’s Palette: The Science of Plant Color. University of
Chicago Press, 2007.

Prerequisites. A little experience doing 2D computer graphics, interest in
colour and perception

2. Brief Course Description & Course Objectives
Colour is one of the three fundamental dimensions of computer graphics:
first we calculate which pixels (or voxels) are occupied by an object, the
subject of CS488; then we decide when these pixels are occupied, the sub-
ject of courses on animation; finally we decide what colour the pixels are
when they are occupied, the subject of the course.

Thinking about colour focusses our minds on some deep ideas about
the structure of computer graphics: in optical physics, the spectrum of light
is modified by the surfaces of objects; in low level vision, sometimes called
sensation, photoreceptors absorb units of light, called photons, and trans-
form them into voltages across the membranes of neurons; in high level
vision, more commonly called perception, the brain processes patterns of
neural excitation into internal representations of external objects, which
are the substrate of cognition and emotion.

Despite the way that courses like CS488 are usually taught relatively lit-
tle is known about sensation and perception in spatial and temporal vision:
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much more is known about colour. The purpose of this course is to intro-
duce students to the physical and psychological processes that create col-
our, and to the ways in which colour can be used to communicate with a
user. These models are sufficiently quantified that students should be able
to use colour algorithmically with control a and calibration.

3. Workload and Evaluation methods
Students taking this course for credit are expected to complete an assign-
ment and a project.

• The assignment consists of creating a colour calibration for a display
of the user’s choice. This assignment is done in groups of two, and
combines programming, measurement and data analysis.

• Projects are done individually. Exactly how they are managed depends
on the number of students in the course. Ideally, every student would
have at least an hour of exposure to the motivation, methods and
results of other students’ projects: how possible this is depends on
enrolment.

The final mark will be 35% on the assignment, 65% on the project.

4. Course Outline
Week 0. Introductory class.

Week 1. Light and surfaces.

Week 2. Photoreception.

Week 3. Colour matching functions.

Week 4. Devices that create colour images.

Week 5. Colour calibration.

Week 6. Colour appearance.

Week 7. Using colour.

Week 8. Using colour on the computer.

Weeks 9–12. Content and organization depends on class enrolment and stu-
dents’s interests.


