
Minds, Brains & Circuits
Splash

 November, 2005
Dustin Smith

MIT Media Lab

Man is the best computer we can put aboard a 
spacecraft... and the only one that can be mass-produced 
with unskilled labor.
             - Wernher von Braun



Q: Can we make a machine think 
like a person?

Paris Hilton Apple PowerMac G5



while(1)
   if busy
    wait;
   else
      ...

How would we tell?

Paris Hilton Apple PowerMac G5



Problem: Minds are subjective, 
unobservable

Q2: Can we make a machine act 
intelligently?
The philosopher interjects:

What do you mean
by “intelligent”?



Defining “Intelligence”

Person 1:  “The capacity to solve problems as quickly 
as people.”

Computers can already crunch numbers much faster 
than people.

Person 2:  “A computer that can beat a person at 
chess.”

IBM’s Deep Blue

“Computers are useless, they can only give you answers” 
- Pablo Picasso 

Deep Blue still can’t play Tic Tac Toe or understand
a children’s story. 



Defining “Intelligence”

Computers make
the same mistakes over 

and over.

Intelligence:
	
The ability to learn from 
mistakes and try to improve.



Defining “Intelligence”

Intelligent Machines need 
to create new ways
to solve problems,

and new problems to 
solve!

Intelligence:
	
The ability to learn from 
mistakes and try to improve.

Have goals and desires.



Defining “Intelligence”

Work well at many 
problems,

not just master one 
particular thing.

Intelligence:
	
The ability to learn from 
mistakes and try to improve.

Have goals and desires.

Can adapt to a dynamic 
(changing) environment.



Defining “Intelligence”

Can predict the future,
can make plans on belief  
rather than just trial and 

error

Intelligence:
	
The ability to learn from mistakes 
and try to improve.

Have goals and desires.

Can adapt to a dynamic (changing) 
environment.

Has knowledge about the world, 
and can make predictions.



Defining “Intelligence”

Understands its abilities 
(and can work to change 

them)

Intelligence:
	
The ability to learn from 
mistakes and try to improve.

Have goals and desires.

Can adapt to a dynamic 
(changing) environment.

Has knowledge about the 
world, and can make 
predictions.

Has a model of itself.



Defining “Intelligence”

Intelligence:
	
The ability to learn from 
mistakes and try to improve.

Have goals and desires.

Can adapt to a dynamic 
(changing) environment.

Has knowledge about the 
world, and can make 
predictions.

Has a model of itself.

Justice Potter Stewart

I’ll know it when I 
see it.



The Turing Test

You’re the judge.
Distinguish the person from the machine.

User2: Hello.
Judge:  Hi, What’s your name?
User2: C:\

User1: Hi.
Judge:  Hi, What’s your name?
User1: John.



Artificial Boundaries
Fields of Research

Brain Mind Body

Human
Neuroscience, 
Pharmacology,

Biology

Psychology, 
Cognitive Science

Biology,  Anatomy, 
Physiology

Machine
Hardware: 
Computer 

Architecture, 
Processor Design

Software:  
Artificial 

Intelligence

Engineering:
Robotics



Neuroscience Primer

The human brain has about 100 billion (1011) neurons and 100 trillion (1014) 
connections (synapses) between them!



Feeling Good =
Dopamine in the Nucleus 

Accumbens

•Nucleus Accumbens is 
the reward center.

•What feels good?

•bring pleasure: 

•eating when hungry,  
meeting goals...

•take away pain:  aspirin, 
opiates...



Physical Layer

Abstraction

Mind

Physics

Chemistry

Biology

Brain

OS

Applications

000100100110100111010111
010010001110100111010111
010100100110100111010101
000001000100100110010001
001000011011010111010101
001101111010001010000010
011010010001011101001100
100110100111010111010100

100110100111010

main   proc
   mov   ax,seg message
   mov   ds,ax

   mov   ah,09
   lea   dx,message
   int   21h

   mov   ax,4c00h
   int   21h
main   endp
end main

int main() {
  
   cout << “Hi Level”;
   
   return 0;
}



Let’s Build a Mind!

Imagine that our friends at MIT’s 
CSAIL just built a robot body...

What does it need to behave 
intelligently?

C3Po, Star Wars



 First try:

Has Food Eat

if: then do:

Feel Pain Move Away

Feel Cold
Put on more 

clothes



Six Layer Model of Mind

Marvin Minsky’s
Emotion Machine

(2006?)

Commonsense
Computing 

@ Media Lab


