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Lecture 1: What is Artificial Intelligence



What is Intelligence?  

Intelligence is....

"[a] mental quality that consists of the abilities to learn from experience, adapt 
to new situations, understand and handle abstract concepts, and use knowledge 

to manipulate one’s environment."

-Encyclopedia Britannica

"A very general mental capability that, among other things, involves the ability to 
reason, plan, solve problems, think abstractly, comprehend complex ideas, learn 
quickly and learn from experience. It is not merely book learning, a narrow 
academic skill, or test-taking smarts. Rather, it reflects a broader and deeper 
capability for comprehending our surroundings—"catching on," "making sense" 
of things, or "figuring out" what to do."

https://www.britannica.com/topic/human-being
https://www.merriam-webster.com/dictionary/environment


What is Intelligence?  

Intelligence is....



How do we test Intelligence?

There is a tremendous amount of  controversy among psychologists about the construction, 

evaluation, and even the ultimate value of  IQ tests; however, here are some typical types of  

questions that appear on standardized tests. 



How do we test Intelligence?

There is a tremendous amount of  controversy among psychologists about the construction, 

evaluation, and even the ultimate value of  IQ tests; however, here are some typical types of  

questions that appear on standardized tests. 



How do we test Intelligence?

There is a tremendous amount of  controversy among psychologists about the construction, 

evaluation, and even the ultimate value of  IQ tests; however, here are some typical types of  

questions that appear on standardized tests. 



How do we test Intelligence?

There is a tremendous amount of  controversy among psychologists about the construction, 

evaluation, and even the ultimate value of  IQ tests; however, here are some typical types of  

questions that appear on standardized tests. 



What is Artificial Intelligence?

"The goal of  AI is to develop machines that behave as through they were intelligent."

John M cCarthy

"AI is the ability of  digital computers or computer controlled robots to solve problems that are 

normally associated with the higher intellectual processing capabilitys of  humans." 

Encyclopedia Britannica

"[AI is] the theory and development of  computer systems able to perform tasks that normally 

require human intelligence, such as visual perception, speech recognition, decision-making, and 

translation between languages."

Oxford English Dictionary

"Artificial Intelligence is the study of  how to make computers do things which, at the moment, 

people are better." 

Elaine Rich



Digression: Intelligence vs Consciousness

Notice that the definitions, and test questions on intelligence say nothing about the most 

important quality of  human beings, the fact that we are conscious!  Therefore, in many ways 

this is completely irrelevant to the question of  whether machines can be intelligent.  Still, this is 

the dream (or nightmare) of  AI researchers....

(End of Digression)



How do we test Artificial Intelligence?

The first attempt to test a machine for intelligence was devised by Alan Turing, 

and is naturally called the Turing Test (originally, the Imitation Game):

There are two "entities" A and B behind a wall, one a computer and one a person; the human 

interrogator C asks questions (by typing text) of  each, not knowing which is the computer. If  

after a reasonable time, C can not figure out which is the human, then the machine may be 

considered intelligent. 



Turing Test

Turing gave several examples of  the kind of  conversations that

might take place:

Do you think this is a reasonable test?

What might be some of  the problems with

testing AI this way?



Turing Test

This has been a part of  our culture for a long time....

Reverse Turing Test



ChatBots and the Turing Test

Throughout the history of  AI, the Turing Test has been a semi-serious benchmark to aim for, 

starting with Joseph Weizenbaum's Eliza:

https://web.njit.edu/~ronkowit/eliza.html

The Loebner Prize was an annual contest (discontinued in 2020), to award the best human-

simulation in a Turing Test:

And now we have chatGPT, which is so popular, it is hard to try it out....

https://openai.com/blog/chatgpt/

But here is a small selection of  chatGPT's greatest hits (so far)....

https://web.njit.edu/~ronkowit/eliza.html
https://openai.com/blog/chatgpt/
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A (Short) History of AI

§ 1940-1950: Early days
§ 1943: McCulloch & Pitts: Boolean circuit model of brain
§ 1950: Turing's “Computing Machinery and Intelligence”

§ 1950—70: Excitement: Look, Ma, no hands!
§ 1950s: Early AI programs, including Samuel's checkers 

program, Newell & Simon's Logic Theorist, Gelernter's 
Geometry Engine

§ 1956: Dartmouth meeting: “Artificial Intelligence” adopted
§ 1965: Robinson's complete algorithm for logical reasoning

§ 1970—90: Knowledge-based approaches
§ 1969—79: Early development of knowledge-based systems
§ 1980—88: Expert systems industry booms
§ 1988—93: Expert systems industry busts: “AI Winter”

§ 1990—: Statistical approaches
§ Resurgence of probability, focus on uncertainty
§ General increase in technical depth
§ Agents and learning systems… “AI Spring”?

§ 2000—: Where are we now?     



Natural Language

§ Speech technologies (e.g. Siri)
§ Automatic speech recognition (ASR)
§ Text-to-speech synthesis (TTS)
§ Dialog systems

§ Language processing technologies
§ Question answering
§ Machine translation

§ Web search
§ Text classification, spam filtering, etc… https://play.aidungeon.io/

https://play.aidungeon.io/


Computer Vision

Karpathy & Fei-Fei, 2015; Donahue et al., 2015; Xu et al, 2015; many more 



Generative Computer Vision
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Game Agents

§ Classic Moment: May, '97: Deep Blue vs. Kasparov
§ First match won against world champion
§ “Intelligent creative” play
§ 200 million board positions per second
§ Humans understood 99.9 of Deep Blue's moves
§ Can do about the same now with a PC cluster

§ 1996: Kasparov Beats Deep Blue
“I could feel --- I could smell --- a new kind of intelligence across the table.”

§ 1997: Deep Blue Beats Kasparov
“Deep Blue hasn't proven anything.”

....

§ 2017: AlphGo beats #1 ranked Go player Ke Jie



Robotics

§ Robotics
§ Part mech. eng.
§ Part AI
§ Reality much

harder than
simulations!

§ Technologies
§ Vehicles
§ Rescue
§ Help in the home
§ Lots of automation…



Robots!

Boston Dynamics: https://www.youtube.com/watch?v=_q8FVd_4rtg

More BD:   https://www.youtube.com/watch?v=uhND7Mvp3f4

Tesla Robots:  https://www.youtube.com/watch?v=dnJFhHoAeOw

Ameca conversation using GPT-3: 
https://www.youtube.com/watch?v=EWACmFLvpHE

https://www.youtube.com/watch?v=_q8FVd_4rtg
https://www.youtube.com/watch?v=uhND7Mvp3f4
https://www.youtube.com/watch?v=dnJFhHoAeOw
https://www.youtube.com/watch?v=EWACmFLvpHE

