Subjects to cover:

(*)=required

(+)=recommended

(*)Introduction – 1 night

(*)Expert Systems – 2 nights

(*)Neural nets – 1 night

(+)Intelligent agents – 1 night

(+)Decision support systems – 1 night

Natural Language Processing – 1 night

Robotics / Vision systems – 1 night

Speech recognition – 1 night

Other misc. subjects:

· Genetic algorithms

· (+)Fuzzy logic

· Artificial life

After the subjects to be covered have been selected, reading assignments will be posted on my web site weekly.

Course assignments:

Final exam – ½ of grade 

· Essay or multiple choice or both?

Course project – ½ of grade

Background information:

The goal of AI is to try to understand intelligent entities (such as ourselves) and build them as well.

AI was formally founded in 1956 after about 5 years of work.

However, the study of intelligence is very old (philosophy).

Categories of AI systems:

1. Systems that think like humans

2. Systems that act like humans

3. Systems that think rationally

4. Systems that act rationally

In terms of #1:

· Cognitive science

In terms of #2:

· Knowledge representation

· Expert systems

· Machine learning

· Vision systems

· Robotics

In terms of #3:

· Syllogisms, logic

In terms of #4:

· Agents – an agent is something that perceives and acts

Historical perspective:

Philosophy:

· Descartes – dualism

· There is a part of the mind that is outside nature and exempt from physical laws.  People, not animals.

· Leibnitz – materialism

· All of the world operates according to physical law – even the mind.

· Francis Bacon, and then John Locke – empiricism

· “Nothing is in the understanding which was not first in the senses”

· Hume – induction

· General rules are acquired through exposure to repeated associations.

· Bertrand Russell – logical positivism

· All knowledge can be characterized by logical theories connected (ultimately) to “observation sentences” that correspond to sensory inputs.

Mathematics:

· Algorithms

· David Hilbert – “incompleteness theorem”

· There are true statements that are undecidable – their truth cannot be established by any algorithm.

· intractability – a class of problems is intractable if the time required to solve instances of the class grows at least exponentially with the size of the instances.

· reduction – a general transformation from one class of problems to another, such that solutions of the first class can be found by reducing them to problems of the second class, and then solving the latter problems.

· Decision theory – combines probability theory with utility theory – introduces uncertainty.

Psychology:

· behaviorism – Watson, Thorndike, Skinner

· Stimulus ( Response

· Cognitive psychology

· Stimulus ( Organism ( Response

· The stimulus must be translated into an internal representation

· The representation is manipulated by cognitive processes to derive new internal representations

· These new representations are then translated into the response.

Computer Engineering:

· programmable computers

· electronic computers

· etc.

Linguistics:

· knowledge representation – tied to work in linguistics

· how to put knowledge into a form that a computer can “reason” with.

First actual work in AI was in 1943 – William McCulloch and Walter Pitts

· proposed a model of artificial neurons which were each “on” or “off”, with a switch to “on” occurring in response to stimulation by a sufficient number of neighboring neurons.

Early 1950’s – late 1960’s:  Lots of enthusiasm and great expectations.

· LISP was developed, representing the first true AI language.

Late 1960’s – mid 1970’s – Reality sets in.

· no real results had been achieved so far

· ex:  in 1958, there was a prediction that a computer would be the world chess champion in 10 years.

· Problems with early AI programs:

· The programs had little or no knowledge of the subject matter.

· Many of the problems were intractable

· Limitations on the basic structures being used to generate intelligent behavior

Late 1960’s – late 1970’s – Knowledge based systems (Expert Systems) began to emerge.

· These showed real promise

· First real applications were in medical diagnosis

· Certainty factors, decision theory were utilized

Early 1980’s – late 1980’s – AI becomes an industry (or tries to).

· ex:  DEC built the R1 expert system for computer configuration.

Late 1980’s – present – Neural nets, the original AI system, hold a lot of promise.

What is AI?

AI has two basic ideas:

· study human thought processes

· represent those processes via machines

Objectives of AI:

· make machines smarter

· make machines more useful

· understand intelligence

Signs of intelligence:

· Learn or understand from experience

· Make sense out of ambiguous or contradictory messages

· Respond quickly and successfully to a new situations (different responses, flexibility)

· Use reasoning in solving problems and directing conduct effectively

· Deal with perplexing situations

· Understand and infer in ordinary, rational ways

· Apply knowledge to manipulate the environment

· Think and reason

· Recognize the relative importance of different elements in a situation

Testing for intelligence – the Turing test

· a computer system is deemed intelligent when it can conduct a dialog with a human, and the human is not aware that it is a computer system

Symbol – a strong of characters that represents some real world concept.

- ex:
product , defendant , 0.7 , chocolate

Symbols can be combined to express meaningful relationships, such as:

· (defective product ) or product (defective)

· tastes-good (chocolate)

Symbolic processing – an essential characteristic of AI – non-algorithmic in its approach.

Heuristics – rule of thumb

· don’t have to rethink completely what has to be done every time a similar problem is encountered

Inferencing – reasoning – looking at facts, using rules and heuristics, to come up with an answer

Pattern matching – another key characteristic of AI

Knowledge (vs. data and information)

Knowledge base – collection of knowledge related to a specific problem, used by an inferencing capability to draw conclusions.

AI fields of study:

· Expert Systems (Rule-Based or Knowledge-Based Systems)

· Natural Language Processing

· Natural Language Understanding

· Natural Language Generation

· Speech (voice) recognition and understanding

· Robotics and sensory systems

· Computer Vision and Scene recognition

· Weapon guidance

· “seeing eye” robot

· optical recognition systems

· Intelligent computer-aided-instruction 

· Tutor humans

· Neural computing and neural nets

· Automated programming (“super-CASE”)

· Summarizing news and reports

· Language translation

· Advanced search systems (database front-ends)

· Fuzzy logic

· Degree of membership to a set

· Inexact knowledge and imprecise reasoning (partial truth vs. true/false)

· Ex:  anti-lock braking systems

· Genetic algorithms

· Intelligent heuristic search methods

· Simulated evolution in the computer

· Intelligent agents 

· Ex:  monthly bill generation in MS money based on prior months

· Ex:  monthly reminder of an appointment based on prior months

