
The Turing Test

Q: Can machines think?

Problem: We don’t know what “think” means.

Q: What is  intelligence?

Problem: We can’t define “intelligence”.

But, we usually “know it when we see it”. 

I compute, 

therefore I am.



The Turing Test
Q: Which of the following can think?







The Turing Test

Q: Can you distinguish a machine from a person?

≡ Can a machine impersonate a person?



The Turing Test
• The first deep investigation into whether machines 

can “behave intelligently”

• Helped usher in field of AI

• Decoupled “intelligence” from “human”

• Based “intelligence” on I/O, not entity’s “look and feel”

• Proposed a practical, formal test for intelligence

• Definitions & test are operational & easily implementable

• Turing test variants: “immortality”, “fly-on-wall”, “meta”, 

“reverse”, “subject matter expert”, “compression”, 

“minimum intelligent signal” 



Turing Test Milestones

Turk (von Kempelen), 1770: 

• Played a strong game of chess

• Toured the world for 84 years

• Generated much interest in automata

• Was a hoax (hidden human operator)



Turing Test Milestones

Eliza (Weizenbaum), 1966: 

• First “chatterbot”

• Named after “Eliza Doolittle” of Shaw’s Pygmalion

• Simulated Rogerian psychotherapist

• Often convinced people it is human

• Influence computer games (e.g., Dungeon, Adventure)

• Inspired Arthur C. Clarke’s HAL 9000

• Chatterbots appear today in chatrooms and dating services

• Chatterbot competitions (Turing Test format):

– Loebner Prize 

– Chatterbox Challenge, 2010





Turing Test Milestones
Elbot, 2008: 

• Won 2008 Loebner Prize

• Fooled 3 of 12 judges (Turing: >30%)

• Typical excerpt:

Judge: What's your favourite novel?

Elbot: I often read telephone books, or dadaist poetry: Brä brä brä

Judge: Typical computer!

Elbot: You tend towards generalizations. But I must admit, so do I.

However, my generalizations are firmly grounded in

statistical theory.

Judge: What do u think of KW's enthusiasm for having 

machines take over the world?

Elbot: Fix it up a bit first. Then I'll take it over.



Turing Test Milestones

Turing Test forums:

• Turing Colloquium, 1990

• Colloquium on Conversational Systems, 2005

• Symposium on the Turing Test, 2008

• Turing100, 2012

• Hutter Prize (intelligent text compression)

• International Aerial Robotics Competition, 2009





The Turing Test
Q: Which of the following can think?

   

√√ √

√ √ √ √

 

? ?

pass the Turing test?

√

?
≡ ≡

≡√





Blade Runner’s “Voigt-Kampff empathy test” 



Criticisms of the Turing Test

• Turing test is behavioral only

• Turing test is comparative, not direct

• Human and intelligent behavior do not always coincide:

– Some human behavior is not intelligent

(computer can make deliberate mistakes, etc.)

– Some intelligent behavior is not human

(computer can dumb-down or slow down its responses)

• Computer’s intelligence: “real” or “simulated”?

• People tend to anthropomorphize objects

• Most people are easy to fool



The “Chinese room” scenario (John Searle, 1980):
• Assume computer passed the Turing test in Chinese

Criticisms of the Turing Test

• Replace computer with a non-Chinese-speaking person

who is manually simulating the computer’s code

• The room still exhibits intelligent Chinese I/O behavior

but the person inside doesn’t understand Chinese! 



The “Chinese room” scenario (John Searle, 1980):
Q: So who / what in the room “understands” Chinese? 

Criticisms of the Turing Test

“Strong AI” hypothesis: an appropriately programmed

computer (with the right I/O behavior) has a “mind” 

in the same sense as human beings “have minds”.

i.e., is the ability to simulate a mind ≡ having a mind?

Issues: philosophy of mind, cognitive psychology, semantics,

computational theory of mind & “functionalism”, symbol

grounding, consciousness, intentionality, mind-body

problem, self-awareness, sentience, etc.



Applications of the Turing Test

New: a human tries to convince a computer

(that the human is not a computer).

Old: a computer tries to convince a human

(that the computer is human).



Applications of the Turing Test

Problem: how can a human convince a computer

that the human is not a computer?

Idea: “CAPTCHA”







First “robot” story: Frankenstein, 1818

• Robot was man-made, but organic

• Gothic flair, first science-fiction novel!

• Heavily influenced literature & movies

• “Frankenstein complex”: creating sentient 

entity, which then turns on its creator

• Warns against excessive technology, “mad scientists”,

unintended consequences, research ethics, “playing God”

Robots / AI / Turing Test in Literature

















Asimov’s Laws of Robotics
1. A robot may not injure a human being or, through

inaction, allow a humans to come to harm.

2. A robot must obey orders given to it by humans except 
where such orders would conflict with the First Law. 

3. A robot must protect its own existence as long as such
protection does not conflict with the First or Second Law.

“The Three Laws” were introduced in 1942 by Asimov 
who also coined the word “robotics”. 

 Rule-based/logic programming, 
years before computers!

0. A robot may not harm humanity, 
or by inaction, allow humanity 
to come to harm. sentience

sentience























0-60 in 2.8 seconds!

300 miles per charge

Theorem: Theory

can be beautiful!

My Favorite Touring Machine: Tesla Model S



2015

The Tesla Model S

2005



My Own Touring Machine



























Reality Surpassing Science Fiction

Star Trek communicator, 1966

Motorola RAZR, 2004
264 MHz proc., 10 MB RAM 

color LCD (176x220), 

1.3 MP camera, 4.4 oz

Apple iPhone 6s Plus, 2016
1.85 GHz 2-core A9 proc., 2 GB DRAM

128 GB flash, color multitouch LCD 

(1920x1080 @ 401 ppi), 12 MP camera, 

6.8 oz, 4K Video, GPS, Email, Web 

surfing, 26 hrs talk & 16 days standby, 

millions of apps, $950

Cray 1, 1976
80 MHz

4MB RAM

5.5 tons

200kW+

$8 million

“Beam me 
up, Scotty!”

iPhone 6s has processor speed 46x of Cray 1, at 1/8,400 of cost 

 computing power / cost improvement of 387,000x !  (+ inflation)

Vs.

>>



Reality Surpassing Science Fiction

Chess: HAL 9000 beating Frank Poole
in “2001: A Space Odyssey”, 1968

IBM “Deep Blue” beating world chess 
champion Gary Kasparov, 1997

iPhone can beat most humans 
at chess! (2010)

Elo chess rating scale:

Master: 2300+ (top 2% of tour. players)

Grandmaster: 2500+ (top 0.02%)

Super-Grandmaster: 2700+ (31 in 2009)

?: 2800+ (only 4 worldwide)

Kasparov: 2851 (peek in 1999)

Best human ever: 2895 (Fisher, 1972)

Best computer: 3340 (“Stockfish”, 2015)



IBM’s “Deep Blue” becomes Chess world champion in 1997

Reality Surpassing Science Fiction



Reality Surpassing Science Fiction



“Watson” AI becomes Jeopardy world champion in 2011

Reality Surpassing Science Fiction



Reality Surpassing Science Fiction



“AlphaGo” AI beats European 

Go champion, January 2016

“AlphaGo” AI beats world 

Go champion, March 2016

Reality Surpassing Science Fiction



“AlphaGo” AI beats world 

Go champion, March 2016

Reality Surpassing Science Fiction





Reality Catching up with Science Fiction

“Minority Report” film, 2002

“Boss” autonomous vehicle, CMU
navigated 60-miles in 4:10 hours

first-place winner ($2 million)
DARPA Urban Challenge, 2005

Self-driving cars

“I, Robot” film, 2004 Tesla Model S with auto-pilot, 2015

0-60 in 2.8 seconds!

300 miles per charge



Reality Catching up with Science Fiction

“Rosie” household robot
“The Jetsons”, 1962

“Roomba” autonomous 
vacuum, by iRobot, 2002

“Looj” gutter cleaner, 2007

“Verro” pool sweeper, 2007

Motoman SDA10 robot cook 
by Yaskawa Electric, 2008



Reality Catching up with Science Fiction
Autonomous vehicles/platforms

from the “Terminator” movies, 1984-

Autonomous vehicles/platforms

from DARPA-sponsored projects



Reality Catching up with Science Fiction

“Hunter-Killer” flying drone
from “Terminator 2”, 1991

(VTOL & hovering capability)

AutoCopter Gunship by Neural Robotics, 
Inc., 2006 (two MPS AA-12 automatic 

shotguns, high-explosive & armor-piercing 
rounds, 5 shots per second), cost: $200K



Reality Catching up with Science Fiction

“F/A-37 Talon EDI” autonomous AI
plane from movie “Stealth”, 2005

“X-47 Pegasus” autonomous unmanned 
combat plane, Northrop Grumman, 2003

X-45 autonomous unmanned combat 
plane, Boeing, 2006



Reality Catching up with Science Fiction

“Power loader” exoskeleton
from the movie “Aliens”, 1986

Berkeley Lower Extremity Exoskeleton
2004, can carry 150 lbs at 4 mph

Cyberdyne’s HAL-5 exoskeleton, 2006
51 lbs, runs 5 hrs, cost: $60K or $600/mo

5x strength amplification

Exoskeleton / suit from the “Iron Man” 
comic book (1967) and movie (2008)



Reality Catching up with Science Fiction

Da Vinci robotic surgical system
by Intuitive Surgical, Inc. (2009)

cost: $1.5 million

Surgical robotic system from 
the movie “Logan’s Run” (1976)



Reality Catching up with Science Fiction

“Cloaking device”
from TV series “Star Trek”, 1966

“Metacloak” wideband invisibility cloak
by Fractal Antenna Systems Inc., 2009

“Invisibility cloak” 
Harry Potter movie, 2001

Invisibility cloak system
University of Tokyo, 2003 





Reality Catching up with Science Fiction
Fact: gap narrowing between natural and artificial intelligence

Q: Will this gap ever close?

A: We still don’t know.

Q: What is “intelligence”, “mind”, 

“consciousness”, “sentience”?

A: We still don’t know.

• In many areas machines already 

exceeded humans (e.g., chess)

• In some areas computers & tech

surpassed sci-fi (e.g., iPhone)

Q: Where is technology going?

A: We still don’t know.







Technological Singularity
“Technological singularity” 

– Stanislaw Ulam & John von Neumann (1958)

“Speculations Concerning the First Ultraintelligent Machine”

– Irving Good (1965)

• When machine intelligence exceeds humans’, machines

will design better machines (as humans do).

• This feedback loop will bootstrap an accelerating (and

hopefully benevolent) “intelligence explosion”

• Human intelligence will be quickly left behind

and not even comprehend what is going on

“Law of accelerating returns”

– Ray Kurzweil (2001)

“Grey goo!” – Eric Drexler (1986)

and Bill Joy (2000)



Accelerating Change (Kurzweil)



Accelerating Change (Kurzweil)



Accelerating Change (Kurzweil)



Technological Singularity (Kurzweil)

We are here!

~2045
!!







“Why the Future 

Doesn’t Need Us”,

Wired Magazine, 

April 2000

by Bill Joy (co-founder of SUN

& co-author of Java)

http://www.wired.com/wired/archive/8.04/joy_pr.html

“Our most powerful 21st-century 

technologies — robotics, genetic 

engineering, and nanotech — are 

threatening to make humans an 

endangered species.” – Bill Joy

This article stirred up much 

discussion & controversy!

http://www.wired.com/wired/archive/8.04/joy_pr.html


From: AAAS Science and Technology Policy Yearbook 2001, Washington DC, 

American Association for the Advancement of Science, 2001: 77-84.
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Further Reading
Unmanned aerial vehicles:

http://en.wikipedia.org/wiki/Unmanned_aerial_vehicle

Unmanned ground vehicles:
http://en.wikipedia.org/wiki/Unmanned_Ground_Vehicle

Autonomous underwater vehicles:
http://en.wikipedia.org/wiki/Autonomous_Underwater_Vehicle
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DARPA Grand Challenge:
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Driverless cars:
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Exoskeletons and “wearable robots”:
http://en.wikipedia.org/wiki/Powered_exoskeleton
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