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"In research, tasks will take you 7 times longer than you think they should"
Here is some advice I got from Larry Talbot, my PhD advisor: 

You may think that you are a reasonably good project planner, that things may take longer than you 
plan by a factor or 2 or 3, but a factor of 7? Really? Why?

Everyone acknowledges the difficulty of planning when there are many unknowns. 

Known knowns: things we know we know. You can make reasonable estimates of time 
regarding these issues. For example, how long it will take to order a material you need, or carry 
out an assembly step you have done before.

□

Known unknowns: things we know that we don't know. For example you may know that you 
will need to learn to use a 3D printer for your projects. 'How to use a 3D printer' is a known 
unknown.

□

Examples from previous years: A family emergency.  A catastrophic laser cutter failure that 
will take months to repair. A nationwide shortage and backorder of a widget you need. 
Your friend who was going to help you with 3D printing falls in love and has no more time 
for you, and there are no more workshops offered this semester. 



Example for last spring: Coronavirus.

Unknown unknowns. Things you have no way to predict for. □

Used in project planning and risk assessment. You must consider 

This is a type of epistemology, knowledge about knowledge. "Epistemology is the investigation of what 
distinguishes justified belief from opinion." https://www.google.com/search?
q=epistemology&ie=utf-8&oe=utf-8 Very topical given recent controversies around national news! 
Rabbit holes, anybody?

There is a fourth category sometimes added: unknown knowns, things we deny knowing.

"Unknown unknowns" was made famous in 2002 by Donald Rumsfeld during the Iraqi War w.r.t 
WMDs, but has been used by NASA and others since the 1950's. 
https://en.wikipedia.org/wiki/There_are_known_knowns

if it should take 1 second, it will take 1 minute
if it should take 1 minute, it will take 1 hour
If it should take 1 hour, it will take 1 day
and etc, for days, weeks, months, years.

Factors of 60, 60, 24, 7, 30 etc. Perhaps excessive.

For time management and planning, some use a time order-of-magnitude safety factor: 

This may work, but I have found the Magic Factor of 7 to be remarkably accurate for doing anything 
new, in research or design.

Magic Factor of 7
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The Black Effect is no excuse for racism. Instead, we should all be aware of a potential 
unconscious/implicit biases, and guard against being influenced by them.
https://implicit.harvard.edu/implicit/takeatest.html

Red effects
Increases attractiveness of humans, but suppresses high level cognition.
Only wear red on weekends, unless negotiating.

Digital, photoshop
Pantone https://en.wikipedia.org/wiki/Pantone

Nomenclature

Additive/subtractive physics
Other aesthetics of color
Texts

Girl-Boy Pink-Blue preferences are from cultural training. 
Pink used to be boy color before 1930s; from diluted blood 
(red was male color)

Page from Universal Principles of Design
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Color Nomenclature
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Color Nomenclature
Color space = method of defining a specific color. 
Gamut = Range of colors that can be produced by a technology
Matching across devices, technologies = color management
From Photoshop:

4 color spaces

http://colorizer.org/
Shows conversion between many color spaces. Also shows complementary, triad, square etc. pairings

Another site for choosing palettes, from Olivia: https://coolors.co/

Ellipses
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