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Era of Pervasive Artificial Intelligence (AI)
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https://www.manhattanrarebooks.com/pages/books/227/alan-turing/computing-machinery-and-intelligence/?soldItem=true

1950

“Computing Machinery and Intelligence” 
A. Turing
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• “We may hope that machines will eventually compete 
with men in all purely intellectual fields. But which are 
the best ones to start with? Even this is a difficult 
decision. Many people think that a very abstract activity, 
like the playing of chess, would be best.” 

• “I believe that in about fifty years' time it will be 
possible, to programme computers, with a storage 
capacity of about 10^9 [one gigabyte], to make them 
play the imitation game so well that an average 
interrogator will not have more than 70% chance of 
making the right identification after five minutes of 
questioning.” 
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Q1:  So far, how much has AI 
accomplished? [L]

A1:  A lot, but with the exceptions of 
some most challenging ones [M]
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Professor John McCarthy

Q1:  So far, how much has AI 
accomplished? [L]

A1:  A lot, but with the exceptions of 
some most challenging ones [M]
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A 1955 Workshop Proposal by:
• John McCarthy, Dartmouth
• Claude E. Shannon, Bell
• Marvin L. Minsky, Harvard
• Nathaniel Rochester, IBM
Topics:
1. Automatic Computers
2. How Can a Computer be 

Programmed to Use a Language 
3. Neuron Nets
4. Theory of the Size of a Calculation
5. Self-lmprovement 
6. Abstractions 
7. Randomness and Creativity
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https://www.bnext.com.tw/article/47176/ai-turing-test-the-brief-history-of-intelligence
https://www.semanticscholar.org/paper/The-Dartmouth-College-Artificial-Intelligence-The-Moor/
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… aspired to develop “Strong AI” 
(or Artificial General Intelligence)
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“Our problem then is to find out how to programme 
these machines to play the game. At my present rate of 
working I produce about a thousand digits of programme 
a day, so that about sixty workers, working steadily 
through the fifty years might accomplish the job, if 
nothing went into the wastepaper basket. Some more 
expeditious method seems desirable.”

Alan Turing, 1950
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9/16/2022 10:15 AM Professor Jiming Liu, HKBU



Prof. Jiming Liu, HKBU 9/16/2022

4

http://diva.library.cmu.edu/Newell/newell-simon.jpg
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www.WikipediaHerbert A. Simon
1916-2001

Alan Newell
1927-1992 9/16/2022 10:15 AM Professor Jiming Liu, HKBU

Q2:  How to model human cognition? [L]
A2:  Means-End approach (state-space) 

lies the key [S]
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Q2:  How to model human cognition? [L]
A2:  Means-End approach (state-space) 

lies the key [S]
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“Playing of Chess”
as envisioned in 1950’s
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… has now been “achieved” via 
Deep Learning

9/16/2022 10:15 AM Professor Jiming Liu, HKBU



Prof. Jiming Liu, HKBU 9/16/2022

6

19 Oct. 2017:  DeepMind Introduced AlphaGo Zero

David Silver, et al., “Mastering the game of Go without knowledge,” Nature, 19 Oct. 2017, pp.354-359.9/16/2022 10:15 AM
Professor Jiming Liu, HKBU
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Early Related Developments
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Knowledge-Based AI
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Knowledge-Based Systems

https://businessworld.cz/cio-bw-special/prukopnici-informacniho-veku-john-mccarthy-8728
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http://slideplayer.com/slide/4380716/
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https://www.sciencedirect.com/science/article/abs/pii/S096386870000041X

9/16/2022 10:15 AM Professor Jiming Liu, HKBU

(c) David Yellen
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IBM Deep Blue (1997)
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IBM Watson (2011)

https://www.zdnet.com/article/wolfram-alpha-vs-ibms-watson-how-they-think/

“…I should be surprised if more than 10^9 
was required for satisfactory playing of the 
imitation game, at any rate against a blind 
man. (Note: The capacity of the 
Encyclopedia Britannica, 11th edition, is 2 X 
10^9).”

A. Turing, 1950 
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Data-Driven AI
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https://mapr.com/blog/demystifying-ai-ml-dl/
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Future Developments
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Data-Driven Systems 
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e.g., in Healthcare
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Machine Learning-Driven 
Precision Cardiology Through 
Multiscale Biology and Systems 
Medicine

• Heterogeneous data sources:
• experimental evidence, bioinformatics 

databases, 
• lifestyle measurements, electronic health 

records,
• environmental influences, 
• biobank findings

• Aim: To identify causal disease networks, 
stratify patients, and ultimately predict 
more efficacious therapies.
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Deep Explanation
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Deep Explanation

• Aim:  To develop modified/hybrid deep learning 
techniques that learn more 

• explainable features, 
• explainable representations, or 
• explanation generation facilities
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towards “Applied AI” 
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… BUT?
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1950

“Computing Machinery and Intelligence” 
A. Turing
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• “We may hope that machines will eventually compete with 
men in all purely intellectual fields.”

• “The original question, "Can machines think?" I believe 
to be too meaningless to deserve discussion.”

• “By observing the results of its own behaviour it can 
modify its own programmes so as to achieve some 
purpose more effectively. These are possibilities of the near 
future, rather than Utopian dreams.” 
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anderssorman-nilsson.com

Is “Strong AI” near ?
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Q3:  Any perspectives on future AI? [L]
A3:  Spectrums of AI [F]
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Knowledge-Based Systems

https://businessworld.cz/cio-bw-special/prukopnici-informacniho-veku-john-mccarthy-8728
2018 J. Liu
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2018 J. Liu

Q3:  Any perspectives on future AI? [L]
A3:  Spectrums of AI [F]
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• The dynamic properties of hierarchically organized systems, 
which can be decomposed into subsystems in order to 
analyze their behavior. 

• The relation between complex systems and their descriptions
(states vs. process). 
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On Evolution of AI Research:
The Beginning of a NEW CHAPTER
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http://www.technologystories.org/ai-evolution/

2018 J. Liu

On Evolution of AI Research: 
The Beginning of a NEW CHAPTER
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• “AI is thought to be an 
impossible dream by many.  
But not to us in AI.  …the future 
promises to generate orders of 
magnitude greater impact than 
its progress to date.”

Raj Reddy 
(1994 Turing Award)
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Enjoy Your AI Journey !

Prof. Jiming Liu  jiming@comp.hkbu.edu.hk
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