24 Anthropomorphic and Geometric Aesthetics
Wednesday, April 5, 2017

Today:
Magic Factor of 7
Sketching
Anthropomorphic Effects
Uncanny Valley
Top down lighting bias
Geometric Aesthetics (if there's time)
Symmetry
Area Alignment
Rule of Thirds
Fibonacci
Golden Ratio
Announcements
For blog this week, discuss your timeline for project completion. Do include a timeline
graphic of some sort; Gantt chart or whatever.
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lam (refreshments at :15am)
Flerning Building, Room 156
University of Colorado, Boulder

Microsoft Surface Pro 4 Thermal System Design
Andy Delano, Ph.D.
Principal Engineer, Microsoft
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Anstract

I this seminar, | will discuss the engineering behind the cooling system design that enables Microsoft’s
Surface Pro 4 tabiet to outperform Urabooks and Laptops. This CooRng system provides the Pro
4with the ability to reject over 25 W of heat during steady state operation and up to 35 W for durations.
of *10 minutes. The ultra-thin tablet form factor makes rejecting these heat levels very
challenging. Innavations in centrifugal blower technology as well as Tiquid/vapor thermal moduée
technalogy allowad us to utilize exssting mass procuction tachniques but with significantly more
effectiveness. The result is a ightweight m thick, 2.2 GHz tablet computer that out computes
twice its weight ond size. Fi are, when docked, the Surface Pro 4 can drive two dk
ouida 3 desktop-ske com| perience.

Blography

Andy leads the thermal design efforts for Microsaft's Surface product line, primarily focusing on the
Surlace Pro tables computers. Prior to joining Microsoft in 2012, he spent 6 years managing the RRD
team within Honeywel’s Specialty Materials divisian, developing highty successfil products far the
electronics packaging industry. M is career in 1998 a5 a thermal engineer at Hewlett-Packard
working on enterprise server and we i thermal design. Whise at HP, he was also sn adjunct
professor at CU and taught heat transfer, thermodynamics, and thermal systems design from 1555,
2005. Andy obtained his Ph.D. in mechanical engineering from Georgla Tech in 1938, and his thesis was
on 8 single pressure absorption refrigerstor originally patented by Albert Einstein. During the first part
of his graduate studies, he also worked on the design and production of the 1996 Olympic Tarch and
spent 6 weeks traveling with the tarch relay. Andy balds well over 25 patents with many mare pending

Magic Factor of 7
Here is some advice | got from Larry Talbot, my PhD advisor:
"In research, tasks will take you 7 times longer than you think they should"
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.
Used in project planning, risk assessment and chemical analyses. You must consider

¢ 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. (By the way, plan to do your printing this week; they will
be all booked up by next week)
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¢ Unknown unknowns. Things you have no way to predict for. 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.

This is a type of epistemology "Epistemology is the investigation of what distinguishes
justified belief from opinion." huws: i
There is a fourth category sometimes added unknown knowns, thlngs we deny
knowing.

"Unknown unknowns" was made famous in 2002 by Donald Rumsfield 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

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

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

Sketching

Have you been practicing ellipses? Here is a link to a good practice template:
http://mydrawingtutorials.com/a-drawing-exercise-every-beginner-artists-should-do/
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https://www.google.com/search?q=epistemology&ie=utf-8&oe=utf-8
https://en.wikipedia.org/wiki/There_are_known_knowns
http://mydrawingtutorials.com/a-drawing-exercise-every-beginner-artists-should-do/

SKETCHING THE BASICS

2.5 HORIZONTAL CYLINDERS

\
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Start with a cylinder, of which the centre
axis is drawn first as a guideline. The major
axes of the ellipses are drawn at exactly 90
degrees to this centre axis.

When ellipses are drawn, a vertical line
through its perspective centre creates both
the highest point and the connection to

the floor or a different horizontal surface.
Tangents then provide for one perspective
direction needed for the handle. The

other perspective direction is of course
converging with the centre axes of the
roller.

The handle now ‘floats’ as shown in the side
view.



CHAPTER 2 DRAWING APPROACH / 2.5 HORZONTAL CYLINDERS

When creating a cast shadow of elevated  Pastel chalk is used
block shapes (such as the grip), one can m mg:n;o
see that the cast shadow becomes simpler RO,

i some chalk; mixing might
25 the object gets thinner. m‘;‘”y”“
important that the chalk
With relatively thin objects, a simple has exactly the same
projection of the top surface or cross &b‘: ““'ﬂ:i:«-
<ection is used as cast shadow. mm“‘

is i seudo-cast shadow tissue and apply with big
This is called a p: ast sl ora .

o . i ¢
drop shadow. This is relatively close to s

reaity, and a great SMDHCALION in Grawing,  layers T ercwes s e
offering speed and efficiency. ¢ smooth gradient without >

(One still has to choose an efficient position
for this cast shadow. In most cases the
best solution is for the shadow to be
bigger on one side of the object and not be
-symmetrical.

Anthropomorphic Aesthetics
26 Anthropomorphic Form j Jast Fime
34 Baby-Face Bias (video)
242 Uncanny Valley
240 Top-Down Lighting Bias (video)
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Uncanny Valley

Anthropomorphic forms are appealing when they are
dissimilar or identical to humans, but unappealing when
they are very similar to humans.

Applies to other natural forms; flowers, plants etc.

Anthropomorphic forms are generally appealing to humans. However, when a
form is very close but not identical to a healthy human—as with a mannequin or
computer-generated renderings of people—the form tends to become distinctly
unappealing. This sharp decline in appeal is called the “uncanny valley," a
reference to the large valiey or dip in the now classic graph presented by Masahiro
Mori in 1970.! Though some have disputed the existence of the effect altogether,
attributing any negative affective response to a simple lack of familiarity with artificial
and rendered likenesses, more recent empirical research suggests the uncanny
valley is a real phenomenon. The cause likely regards innate, subconscious
mechanisms evelved for pathogen avoidance—that is, detecting and avoiding
people who are sick or dead.*

Although a full understanding of the variables required to take an anthropomorphic
likeness into the uncanny valley has not yet been realized, some conditions have
been identified. The strength of the negative reaction seems to correspond to the
fidelity of the likeness—a highly realistic likeness that is identifiable as artificial
will evoke a stronger negative reaction than a less realistic likeness. Abnormally
proportioned or positioned facial features, asymmetry of facial feztures, subtleties
of eye movement, and unnatural skin complexicns are all sufficient conditions to
trigger uncanny velley effects.

Although the uncanny valley is gererally observed by animators and raboticists,
there are plenty of examples where the caveats of the principle are not abided.
For example, director Robert Zemeckis decided to depict computer-generated
characters with a high degree of realism for the movie The Polar Express. The
resulting effect was both impressively realistic and eerig. The movie raised
awareness of what is called “dead eye syndrome,” where the lack of eye
_movements called saccades made the characters ook zombielike, Taking the Polar
Express straight through the uncanny valley. Another example is found in retail
contexts, There is a general perception among retailers that the effectiveness of
mannequins is a function of their realism. However, barring a mannequin that is
indistinguishable from a real person, the uncanny valley suggests that retailers
would be better served by more abstract versus highly realistic manneguins.

Consider the uncanny valley when representing and animating anthropomorphic
forms. Opt for more abstract versus realistic anthropomorphic forms to achieve
maximum acceptance, Negative reaction is more sensitive to motion than
appearance, so be particUTETy CORMZAMT O Jarky 0T TMatural movements when
animating anthropomorphic bodies and faces.

See alse Anthropomorphic Form, Threat Detection, and Top-Down Lighting Bias.

242 Universal Principles of Design

' The serninal work on the uncanny valicy is
“Bukimi No Tani [The Uncanny Valleyl” by
Masahiro Mori, Energy, 1970, vol. 7(4), o.
33-35.

i See, for example, “Too Real for Comfort?
Uncanny Responses to Cornputer Generated
Faces" by Karl MacDorman, Robert Greera,
Chin-Chang Hoa, et al., Computers in Humen
Behavior, May 2009, vol. 25(3), p. 695-710:
and "The Uncarny Valley: Effect of Realism on
the Impression of Artificial Human Faces” by
Jun’ichiro Seyarma and Ruth Nagayama,
Presence, Aug. 2007, vol. 16(4), p. 337-351.
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https://en.wikipedia.org/wiki/Jansen's_linkage
https://en.wikipedia.org/wiki/Jansen's_linkage

Geometric Aesthetics
Classical Composition

Much comes from classical painting composition, dating far back. These rules are made to be broken.
https://en.wikipedia.org/wiki/Composition %28visual arts%29

Contents [hide]
Leading the audience's attention;

S EEmEE el what to touch first, what second?

1.1 Line and shape
1.2 Colour
2 Principles of organization
2.1 Viewpoint {leading the eye)
3 Compositional technigyes
3.1 Rule of thirds jl
3.2 Rule of odds
3.3 Rule of space
3.4 Simplification
3.4.1 Shallow Depth of Field
3.5 Geometry and symmetry
3.6 Creating movement
3.7 Other techniques
4 Example
5 See also
6 References
7 Further reading
8 External links

Modern implementation in 2D graphic design, part of Human-Computer Interface (HCI) research
Ware, Colin. Visual Thinking For Design. Morgan Kaufmann, 2010. Whole pdf in our AesDes Zotero
library

Table of contents: http://www.amazon.com/Visual-Thinking-Kaufmann-Interactive-
Technologies/dp/0123708966#reader 0123708966

Preface ix
VisSUAL QUERIES 1
The Apparatus and Process of Seeing 5
The Act of Perception 8
Bottom-Lip 10
Top-Down 12
Implications for Design 14
Nested Loops 17
Distributed Cognition 19
Conclusion 20

What and Where Pathwavs . 26

Eye Movement Planning 26
What Stands Out = What We Can Bias for 77
Lessons for Design 33
Motion 36
The Detection Cield 17
Tha Vicual Search Procas ETH
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Good symmetry works. Asymmetry works. Broken symmetry is tricky.
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Area Alignment
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https://en.wikipedia.org/wiki/Rule of thirds#/media/File:RuleOfThirds-SideBySide.gif

The rule of thirds was first written down by John Thomas Smith in 1797.
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' Fibonacci Sequ

https://soundcloud.com/robertinventor/fibonacci-rhythm-no-bar
https://www.facebook.com/david.canright.1/videos/vb.1534748873/10205137603829769/?type=2
&theater Music with both pitches and rhythm determined by Fibonacci series

https://www.youtube.com/watch?v=RjM8AaNSjhA&index=1&list=PLC1VCzU4q60hKrlZAscdjylx-
gimPul2x How to draw a Fibonacci spiral

Golden Ratio
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https://soundcloud.com/robertinventor/fibonacci-rhythm-no-bar
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