S08 MCS 6513 Advanced Topics in Intelligent Systems 
Lawrence Technological University
Math and Computer Science Department
 

Credit Hours: 3 
Prerequisite: MCS 5503 Introduction to Intelligent Systems or instructor’s permission
Lecture Room: M212 
Lab.: M219
Instructor: CJ (Chan-Jin) Chung, Ph.D. 

· Office Room: M219  (or S116D)
· Phone: (248) 204-3504 

· Fax: (248) 204-3518 (this fax number is for the whole building and senders should be sure to place instructor's name on the fax) 

· Dept. Secretary: (248) 204-3560 

· Math/CS Drop Box: in front of S120 door. 

· Email: CHUNG at LTU dot EDU 

· LTU webpage at http://qbx6.ltu.edu/chung (syllabus, announcements, lecture notes, etc.) 

· Blackboard at my.ltu.edu 
· Office Hours: Tue. 4 – 5 pm; check out qbx6.ltu.edu/chung and click on Office Hours

Required Text 

· Fundamentals of Natural Computing: Basic Concepts, Algorithms, and Applications, L. N. de Castro, Chapman & Hall/CRC, June 2006.
· Author’s web page: http://www.dca.fee.unicamp.br/~lnunes/
Recommended Text: 
· Soft Computing: Integrating Evolutionary, Neural, and Fuzzy Systems, Tettamanzi, Andrea, Tomassini, Marco, Springer, 2001
· Soft Computing and Intelligent Systems Design: Theory, Tools and Applications by Fakhreddine O. Karray, Clarence W De Silva, Addison Wesley (September 17, 2004) 
· Artificial Intelligence: A Guide to Intelligent Systems, Michael Negnevitsky, 440 pages, 2nd edition (2005), Addison Wesley Publishing; ISBN: 0-321-20466-2, downloads from book website (1st ed) 

· Artificial Intelligence: A New Synthesis, ISBN 1-55860-467-7, March 1998, Nils J. Nilsson 

· Artificial Intelligence, 3/e, 1992, 750 pp., ISBN, 0-201-53377-4, Patrick Henry Winston, Massachusetts Institute of Technology 

· Computer Vision and Fuzzy Neural Systems, by Arun D. Kulkarni, Prentice Hall, 2001, ISBN: 0 - 13 - 570599 – 1

· Autonomous Robots by G. A. Bekey, MIT Press, 2005, 0-262-02578-7

· An Introduction to AI Robotics, Robin R. Murphy, MIT Press, November 2000 ISBN 0-262-13383-0 

Course Objectives 
· To learn concepts, methods and techniques to build adaptable intelligence systems working in uncertain and dynamic environment
· To apply advanced theories and techniques to the development of practical real-world Intelligent Systems as class projects 

· To plan MSCS capstone project I and II 

· To publish papers/books, if possible 

· To enter two Robot competitions: Mini Urban Challenge of Collegiate Robofest and IGVC
· To plan venture entrepreneurs, if you are interested in

Course Topics 
· Concepts of NC (Chap 1 and 2)

· Review of AI topics, ANN, EC, and optimization
· Introduction to Knowledge-Based Intelligent Systems 

· Introduction to knowledge representation and reasoning methods 

· Rule-based Expert Systems and Uncertainty Management 

· Fuzzy Sets, Fuzzy operators, and Fuzzy rules 

· Version Space Learning (Optional)
· Knowledge Engineering and Data Mining 

· Fuzzy Inference and Fuzzy Logic Controller; Advanced Artificial Neural Networks 

· Simulated Annealing

· Self-organizing Neural Networks – Kohonen’s networks
· Theory of Evolutionary Computation 

· Advanced Evolutionary Computation - Cultural Algorithms and Genetic Programming II 

· Constraint Handling in Evolutionary Computation (Optional)
· Sensor fusion, cooperative robotics, and machine vision

· Hybrid Intelligent Systems 

· Evolutionary Design of Artificial Neural Networks 

· Evolutionary Design of Fuzzy Systems 

· Neuro-Fuzzy Systems 

· Fuzzy Evolutionary Algorithms 

· Swarm Intelligence

· Immunocomputing (AIS)

· Simulation and Emulation of Natural Phenomena in Computers: Fractal Geometry of Nature and Artificial Life
· Computing with New Natural Materials: DNA computing and Quantum Computing

Class Projects 

· IGVC related
· L2Bot Mini Urban Challenge
· Others

Tentative Schedule
	Date
	Event
	Note

	1-14
	First Day of Class; Plan projects
	 

	1-25
	Last day to drop classes with 100% tuition credit
	

	Early March
	Robot demo in the Management atrium 
	Date and Location TBD

	3-11
	No Class
	Spring Break

	4-7
	Last Day for W
	

	4-8
	Online class (Black Board)
	

	4-22
	No lecture
	

	4-25
	Mini Urban Challenge Practice Meeting
	Friday afternoon in the gym

	4-26 
	Mini Urban Challenge Final
	Sat. LTU gym

	5-6
	Final exam
	


Grading: Total 200 points 
· Written final exam: 40 points 

· Mini Urban Challenge (including report): 60 points

· Individual Seminar: 30 points 
· (Individual) homeworks and project: 70 points
This score will be translated into a letter grade based upon the percentages given below.

	A 
	90-100%
	C+
	75-78%

	A- 
	89% 
	C
	70-74%

	B+   
	85-88%
	C-
	69%

	B 
	80-84%
	 F
	 0-68%

	B-  
	79%
	 
	 


Class Policies 
· Attendance is essential to doing well in the course. The exam will focus primarily (but not exclusively) on material presented in the lectures. 

· If you are unable to attend a meeting, it is your responsibility to obtain the material from other students, instructor, or from the web. 

· Class events may be photographed and/or videotaped. Students are expected to give permission for this material to be printed, published, posted on the websites, and/or televised in the public forum. 

Examination Policies 
· There will be no makeup exams. 

· Closed books, closed notes by default; and closed neighbors.

· See Policy on Academic Misconduct section below.

Homework Policies 

· Homework programming assignments must be done individually. 

· Source codes must follow good programming standards such as commenting, indentation, and meaningful names. 

· Must be submitted before or at the beginning of the class on the due date. 

· Read the submission instruction carefully for each homework 

· Some home works are for class competitions. Winners will be recognized in various ways. 

· See the “Policy on Late homework or project” and “Policy on Academic Misconduct” sections below.

Class Projects 

Each student is expected to select a project from a list of suggested (group) projects that will be given by the instructor. A student can bring her/his own project, which must be approved by the instructor. Group projects may be possible, depending on the size and scope. See the “Policy on late homework or project” and “Policy on Academic Misconduct” sections below.


Policy on Late homework or project 
· Full credit at the beginning of class on the due date 

· 10% deduction per day (24 hours) 

Intellectual Property and Copyrights 
All the deliverables may be reused/modified/upgraded by another students and/or instructor later on for educational purposes. The instructor will make sure to give appropriate credits and acknowledgements to the student in that case. The instructor believes that the student has the intellectual property rights of the software student wrote. However, since it is done in a class at LTU, it is also requested that the student should give appropriate credits and acknowledgements to the University as well as the instructor, if the software is used or commercialized after the class.
Policy on Academic Misconduct 
Each student must comply with the University Academic Honor Code at http://www.ltu.edu/currentstudents/honor_code_offenses.asp 
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