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“A CPU is literally just a rock 
we tricked into thinking” 

James Wu 

University of Washington 

Institute of Neuroengineering 

@daisyowl 

So what is thinking? 
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Applied 

power 

1000bulbs.com 

bestbuy.com 
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Power Information 
bestbuy.com 

gettyimages 
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How did this happen? 
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Power Information 

How did this happen? 

New materials, methods    New ways of doing old things 
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Power Information 

Repeating the same motif 
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Youtube Lisa Chan 
Brown 

Minecraft wonderhowto 

Marble computers 

8 Matthias Wandal 
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extremetech 

An Alien Architecture 

Silicon: 
Simple operations, instantaneous results: 

sequential architecture 

Neurons: 
Complex operations, slow results: 

tremendously parallel architecture 

Apple 
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Research Huge performance difference 

11 

Daniel Leidner and Alexander Dietrich 

https://www.youtube.com/watch?v=jgIwgcz8iaM 

https://www.youtube.com/watch?v=usAWvTKplIs 

Research Moravec’s Theorem 

“…it is comparatively easy to make 

computers exhibit adult level 

performance on intelligence tests or 

playing checkers, and difficult or 

impossible to give them the skills of a 

one-year-old when it comes to 

perception and mobility.” 

Hans Moravec, Carnegie Mellon, 1980s 

12 

Hans Moravec, Carnegie Mellon 1995 
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Research Why does it matter? 

Amputation affects: 

 2 million patients (USA)   5 million with some 
paralysis 

Standard of care: 

 poorly-controlled prosthetics 

13 

University of Alberta 

Origin Instruments 

Research The hard problem: 
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Done Not done 

iStockPhoto 
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Research Split Hook 

15 
Sean McHugh, Youtube 

The Control Problem 

QWOP, Mathworks 
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Augmenting humans isn’t new 

Victorian England   Civil War      

Ear trumpet (1700s) 

Ancient 
Egypt 

1500s 
Europ

e 

Why do we even want to build a cyborg? 

Penn State, Ohio State, Brown U, University of Pittsburgh, Jean-Dominique Bauby, Med-El, Second 
Sight 
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Noninvasive         

  Invasive 

“Does it break the skin and implant into the body?” 

Augmentative 
 

 

 

 

“Does it 
restore 

function or 

does it give 

new 

function?” 
 

 

 

Assistive 

Research Electrocorticography 

20 
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What have we accomplished? 

21 

Research State of the Art 

Current: 

Switch-controlled low-dexterity prosthetic 

Future: 

Volitionally-controlled dexterous prosthetic 

22 

DEKA Research Star Wars Empire Strikes Back® LucasArts™ 
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Research Electromyography 

23 

DARPA Revolutionizing Prosthetics Flexvolt Biosensors 

Research Utah Array 

24 

Blackrock Microsystems University of Pittsburgh / CBS 60 

Minutes 
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Research Tractography 

25 
Massachusettes General Hospital 

Research Deep Brain Stimulation 

26 

Medtronic National Institutes of Mental Health 
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But… 
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Research Where is the problem? 
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Everywhere. 
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30 
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Motif: 
 

Force   Rotation  Abrasion  Fracture  



10/11/17	

17	

33 

Power Information 

 

 

 

 ? 

Research Because algorithms 

34 

1. compute x1 · y1, call the result A 
2. compute x2 · y2, call the result B 

3. compute (x1 + x2) · (y1 + y2), call the result C 
4. compute C − A − B, call the result K; this number is 

equal to x1 · y2 + x2 · y1 
5. compute A · 100 + K · 10 + B. 

Karatsuba multiplication 
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Longhand Lattice Multiplication 

36 

Peasant multiplication Schönhage–Strassen algorithm 
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Research 

What’s inside? 

 

 

      How did they make what’s 
inside? 

 

 

Why do they make it that way? 

37 


