
COURSE DESCRIPTION

Department and Course Number:   CSC 481
Course Coordinator: Dr. Franz Kurfess 

Course Title:   Knowledge Based Systems
Course Credits:   4.0
Current Catalog Description:

In-depth treatment of knowledge representation, utilization and acquisition in a programming environment. Emphasis on the use of domain-specific knowledge to obtain expert performance in programs. 3 lectures, 1 laboratory. Prerequisite: CSC/CPE 480. 

Textbook:

Expert Systems – Principles and Programming. Giarratano and Riley, PWS Publishing, 4th ed., 2004.

Artificial Intelligence: A Modern Approach,  Russell and Norvig, Prentice Hall, 2nd ed., 2003.

Course Goals:

For the student to:
1) Learn the fundamental approaches, algorithms and architectures of at least three major artificial intelligence paradigms (for example, expert systems, fuzzy logic, neural networks, blackboard systems, natural language processing, etc.)

2) Understand how to apply these approaches in the design and development of knowledge-based systems

3) Gain practical programming experience using these paradigms

4) Apply this knowledge, understanding and experience to a particular problem domain.

Prerequisites by Topic:

The student must be familiar with the fundamental concepts of artificial intelligence, including: search algorithms, knowledge representation, pattern matching and inferencing.  The student should have a solid background in programming with a high-level language.  The student must also have a sufficient understanding of basic calculus and algebra to be able to follow the mathematical presentations of logic and reasoning, neural networks and computer vision algorithms.
Major Topics Covered in the Course:

1) Introduction to Expert Systems (4 hours)

2) Problem Solving Using Expert Systems (6 hours)

 (general design principles and structures of expert systems, examples of historical systems, use of a high-level software development environment such as CLIPS or Jess)

3) Reasoning Methods for Expert Systems (4 hours)

4) Advanced Agent Concepts and Knowledge Based Systems (3 hours)

5) Current Topics in Artificial Intelligence (3 hours)

6) Practical Applications and Project Reviews (10 hours)
Laboratory Projects:   

1) Introduction to the CLIPS/Jess Expert System Shell (1 week)

2) Simple application example (e.g. family relationships) (1.5 weeks)

3) Getting familiar CLIPS/Jess development environment (1 week)

4) Decision trees and learning in the CLIPS/Jess environment (1.5 weeks) 

5) Exercises Knowledge Representation and Reasoning (1 week)

6) Solving a Problem using a Knowledge-Based Approach – Project (4 weeks)

Theoretical Content:

Basic algorithms, theoretical foundations, and architectures of expert systems and intelligent agents for knowledge representation and reasoning are presented.  Approximately 40% of the class time is used.

Analysis and Design:

All students are required to select a problem domain as the basis of their term project. Typically, these term projects are conducted in teams of about five students. They analyze, design and incrementally develop a working knowledge-based system that addresses this problem.  They must discuss their work periodically in class, demonstrate their implementation, make a final formal oral presentation to the class, and submit a written technical report about their project.  In the class interaction, they also learn to critique and make contributions to projects other than their own.

Estimate CSAB Category Content:

	Category
	Core
	Advanced

	Data Structures
	
	5

	Algorithms
	
	5

	Software Design
	
	5

	Computer Organization and Architecture
	
	

	Concept of Programming Languages
	
	5


Oral and Written Communications:
Every student is required to submit at least  1  written reports (not including exams, tests, quizzes, or commented programs) of typically  10 pages and to make  3  oral presentations of typically  15  minutes duration. 

Social and Ethical Issues:
Please list the topics that address the social and ethical implications of computing covered in all course sections.  Estimate the class time spent on each topic.  In what ways are the students in this course graded on their understanding of these topics (e.g., test questions, essays, oral presentations, and so forth)?

Although some discussion of social and ethical issues occurs frequently as natural discussion in class there are no particular projects or assignments in these areas in this class. The consequences of using computer-based systems for knowledge representation and reasoning and possible conflicts with humans are discussed in lectures as well as assignments.
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