CS 561 Artificial Intelligence Spring semesters
Dr. Christos Nikolopoulos 

Office: BR 197

Class meeting times: T TH 1:30-2:45

Office hours: T, TH 11:45-12:30
Class web page: http://hilltop.bradley.edu/~chris/cs561.html
Email: chris@bradley.edu 

Required Textbook: 

Chris Nikolopoulos, Expert Systems: An Introductionto First, Second Generation and Hybrid Knowledge based Systems,Marcel Dekker, 1997.
Other References are listed in the schedule below and include:

1. PowerPoint slides, class website contents
2. Videos
3. Notes, papers
Description:

Artificial Intelligence is a diverse area whose goal is to solve problems that are algorithmically not solvable or which belong to the class NP. In this class, breadth will be emphasized instead on depth. Students will be exposed to diverse areas of AI, among them graph searching heuristics, foundations of logic programming, uncertainty in knowledge bases, introduction to machine learning, evolutionary computation, natural language, vision and robotics. The functional programming language LISP will be introduced and used for implementation of the various heuristics. For a LISP interpreter, we will use either Racket (a windows based GUI version of the language LISP) or CLISP (online editor implementation).
Assessment:

100 points Midterm Exam (on Thursday March 8th)

100 points Final Exam (on Friday May 4th, 9:00-11:00)

100 points Homework assignments (due by email on Tuesday May 1st by 1:30 p.m.)

      (Homework consists of two parts-the robotic assignments and the LISP programs. Robots will be demonstrated on 4/24-4/26 in class)

50 points  Project (individual or teams of at most three. Due on Tuesday 5/1 by 1:30 p.m.- if project on robotics, a demonstration is also due on 5/1/2012)
For a total of 350 points  

Schedule:
The table below gives the topics to be covered and the reading assignments each day from the books and online sources. The timetable is tentative since guest lecturers will visit the class at various times. In that case times/dates of when topics are covered will be adjusted as needed.

# Date 

Topics for reading/online discussion 

Readings/Assignments  

	TH   1/19/2012 
	Overview of class
	Overview

	T      1/24/2012
	Introduction
	What is AI? Discussion

	TH   1/26/2012 
	GUEST LECTURER
	Guest lecture delivered by AI researcher from industry

	T      1/31/2012 
	Introduction/future/philosophical considerations 
	Read:
1.

http://www.learnartificialneuralnetworks.com/ai.html
2.

http://www.answers.com/topic/artificial-intelligence
and watch “related videos”
3.

http://www-formal.stanford.edu/jmc/whatisai/whatisai.html
4. read chapter 1 from Nikolopoulos’s book.

5. read the paper “Law of accelerated returns” by Kurzweil: http://www.kurzweilai.net/the-law-of-accelerating-returns
6. read the paper “Why the future does not need us” by Bill Joy: http://www.wired.com/wired/archive/8.04/joy_pr.html


	TH     2/2/2012 
	Introduction to standard LISP, functional syntax, prefix, assignments, operators, conditionals, lists, functions
	You can choose which version of LISP to use.

You can use CLISP-it follows more closely the standard LISP specifications, but  line editor, or use a version of LISP called Racket (which is a newer version of Scheme)-more user friendly interface, but does not exactly follow the standard LISP specs.

download CLISP:

http://sourceforge.net/projects/clisp/
OR
download Racket:

  http://racket-lang.org/download/ 

Start reading:

Free book/notes on LISP: 
1.

http://www.gigamonkeys.com/book/
2.

http://www.paulgraham.com/onlisp.html
CLISP source page/tutorials:

1.

http://clisp.sourceforge.net/
2.
http://www.cs.gmu.edu/~sean/lisp/LispTutorial.html
3.

http://www.cs.gmu.edu/~sean/lisp/LispTutorial3.html
Scheme tutorials(Racket is a newer version of Scheme):

1.

http://neacm.fe.up.pt/docs/scheme/
2.

http://www.ccs.neu.edu/home/dorai/t-y-scheme/t-y-scheme.html


	T    2/7/2012
	Continue intro to LISP, recursion, iteration, loops
	Same references as 2/3/2011

	TH   2/9/2012
	Racket/CLISP
	Continue learning CLISP or Racket references
And follow the examples given in the class web sites: 

http://bradley.bradley.edu/~chris/lisp.html
http://bradley.bradley.edu/~chris/cs521hints.html
HW Assignment 1:

Using CLISP or Racket, implement all functions contained in the class web site tutorials:  http://bradley.bradley.edu/~chris/lisp.html
and 
http://bradley.bradley.edu/~chris/cs521hints.html


	T     2/14/2012 
And 

TH   2/16/2012
	Search techniques (one player games)-breadth first search, depth first search, hill climbing, best first, beam search, branch and bound, A*
	Notes on class website: http://bradley.bradley.edu/~chris/searches.html
Also, read:
http://www.aaai.org/AITopics/pmwiki/pmwiki.php/AITopics/Search
plus a good reference would be the relevant chapters on “search” from Patrick Winston’s “Artificial Intelligence” book published by Addison Wesley.

HW Assignment 2:

Start work on the assignment 2 from homework set-you will have to do LISP problems on the midterm, so it is good preparation for the exam:

http://bradley.bradley.edu/~chris/cs561prgmsInt11.html
HW Assignment 3 on search:

All assignments, (assignment 1, 2 and 3) are due by 5/1.


	T   2/21/2012  
	How do you implement the search algorithms? Which data structures do you use?


	Notes on class website: http://bradley.bradley.edu/~chris/searches.html
plus chapters on search from Winston’s book.

Also read:
http://en.wikibooks.org/wiki/Artificial_Intelligence/Search


	TH 2/23/2012
	Search techniques (two player games)- min/max and alpha/beta
	Same as 2/21/2012

	T     2/28/2012
	Introduction to Robotics
	1. Read notes on history of robotics at : http://en.wikipedia.org/wiki/Robot
http://www.edinformatics.com/math_science/robotics/robot1.htm
2. watch some videos on robots performing and on robotic history at: http://www.youtube.com/watch?v=av5ujJAyATE&feature=related
3.  watch Stanford video lecture below.


You can find video of Khatib’s robotics class at Stanford at the link:

http://www.youtube.com/view_play_list?p=65CC0384A1798ADF
You are required to watch the Lecture 1 Video only (watch more if this is an area that interests you)


	TH    3/1/2012
	Introduction to LegoBots
	Assignment to robotics homework teams, you will be given your robot sets. Robot sets are to be always kept in your assigned shelf in the Lab BR 156 cabinet.

You will be given keypad combinations for entry

at the Lab at any hours to work with the robots.

HW Assignment 4 on robotics:

Implementation of a number of problem solving tasks by the Lego NXT kits. Description of problems will be given.


	T      3/6/2012
	Review for the midterm, pick a project
	Format of test described, questions.
Pick a project (team project-same team as the robotics team or individual)

	TH   3/8/2012
	MIDTERM EXAM
	test is on LISP programming, search techniques and robotics material.

	3/13 and 3/15/2011
	SPRING BREAK
	NO CLASSES

	T   3/20/2012
And

TH  3/22/2012
And 

T    3/27/2012
	Logic approach to AI

Predicate logic, convert natural language knowledge to predicate logic formulas, clauses, resolution, proofs, weaknesses
	Chapter 2 on Logic Programming from Nikolopoulos’s book, sections 2.1, 2.2, 2.3, 2.4, 2.5.1, 2.5.3



	TH   3/29/2012
And

T     4/3/2012
	Uncertainty in knowledge bases, introduction to Bayesian approach, confidence factors and fuzzy logic
	From Chapter 5 on Uncertainty from Nikolopoulos’s book, read material on Bayesian approach and intro to fuzzy logic, sections 5.1, 5.2, 5.5.1, 5.5.2, 



	TH    4/5/2012
And

T  4/10/2012
	Evolutionary approach to AI
	From Chapter 6 on Machine Learning from Nikolopoulos’s book, read material on Genetic Algorithms, section 6.1, 6.6.1



	TH  4/12/2012
And 

T     4/17/2012

	Biological approach to AI, introduction to neural networks
	From Chapter 7 on NNs from Nikolopoulos’s book, read the material on the Perceptron and Back Propagation models, section 7.1, 7.2, 7.3, 7.6. 7.6.1

	TH  4/19/2012

	Biological approach to AI, introduction to genetic algorithms
	From Chapter 6 on ML from Nikolopoulos’s book, sections on GAs

	T    4/24/2012
and 

TH 4/26/2012
	EXHIBIT YOUR ROBOTIC HOMEWORK
	Demonstration of robotic homework by your team. If your project choice is robotics, your team will need to demonstrate your project on 5/1.

	T  5/1/2012
	Review

Projects due
	Review for final on material covered after the midterm-demonstration of projects if not done last week. Also LISP part of the homework and screen captures of the NXTG programs for the robotic HW are due by 1:30 p.m. on this day by email. Submission of your project reports also due on Tuesday 5/1 by 1:30 p.m.

	Monday 5/4/2012
	FINAL EXAM
9:00-11:00 a.m.
	Good luck on the exam.


