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Extreme
intentionally explore orders of  magnitude (Powers of  Ten)

beyond common boundaries
extreme/lead user (Von Hippel)

recognizing limitations
learning from failures

new perspectives for learning
exploring/expanding a design space



Extreme
relative to context, experience, perspective

relates to complexity (a collection on simple things)
Valentin Ruhry http://ruhry.artfolder.net/untitled-hello-world.html
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Teaching
easy to make one

difficult to integrate two, ten

unconscious incompetence
conscious incompetence
conscious competence



Typical issues

going mobile
wireless communication

multiplying # of  nodes/units
scaling up in power

scaling up/down in size
integration of  hardware and software



scaling challenges

power

number

size

price

time



beyond the common & 
extreme cases 

as learning vectors
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+1A100 mA

power (memory, energy, speed)

+1001

number (IOs, n)

1000 cm2

size

1 cm2 100 cm2

price

0.01€

10

1 mA

1000€10€
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learning: multichannel audio, row-col scanning, OOP 
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haptics/actuation

1s vibration servo/solenoid mechanism gravity

1000s mechanism organic growth ???

0.001s piezo ??????EAP
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scaling challenges

power

number

size

price

time



unscientific complexity gamut

ephemeral/transient robust/permanent

wall powered battery powered

wired wireless

binary output PWM

large microcompact

3-5V 110-220V12V

self-contained duplex comm.one-way comm.

n nx2n

binary input SPI/I2CADC
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