COURSE DESCRIPTION

Department and Course Number:  CSC 580
Course Coordinator:  Franz J. Kurfess
Course Title:  Artificial Intelligence
Course Credits:  4.0
Current Catalog Description:

Current research in the field of artificial intelligence with emphasis on cooperative agents, distributed agents, and decision making in complex, concurrent environments. AI programming in a distributed environment. 3 lectures, 1 laboratory. Prerequisite: CSC/CPE 481 and graduate standing, or consent of instructor. 

Textbook:

No Text.  Reprints of research  papers and online resources are used.

References:

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

· The Handbook of Artificial Intelligence.  Barr, Cohen & Feignbaum, Vol. IV, Addison-Wesley, 1989.

Course Goals:

The students should be able to:

a. 
Describe problems and architectures for intelligent agents and distributed multi-expert systems.

b.
Discuss common architectures for intelligent agents and distributed algorithms.

c. 
Use development tools for intelligent agents in a distributed environment to provide efficient execution of a computationally intensive problem.

d. 
Explain how multi-agent architectures can simplify the architecture for solving a complex problem.

e. 
Integrate separate modules or systems to provide a framework for multiple expert systems in a distributed environment.

f. 
Present critical reviews of approaches to coordinated and/or cooperative problem solving systems through a taxonomy of evaluation criteria.

Prerequisites by Topic:

The student should have experience with programming in an expert system and/or inferencing environment, good programming skills in a higher-level language such as C++ or Java, basic knowledge of UNIX commands, and some familiarity with problem solving techniques common to the Artificial Intelligence field.

Major Topics Covered in the Course:

Content

    # of Lectures

a.
Intelligent Agents and Distributed Algorithms
5

b.
Knowledge-Based Systems
3

c.
Agent Systems
3

d. 
Distributed Knowledge-Based Systems
3

e.
Knowledge Acquisition in Agents
3

f. 
Knowledge Representation and Reasoning
3

g. 
Cooperative and Coordinated Systems
6

h.
Design and Implementation of a Multi-expert system
4

Method
Lectures and demonstrations; videotapes; discussion and problem assignments to execute demo programs, design and implement original solutions to lab problems; student presentations; extensive reading of current literature.

Laboratory Projects:   (specify number of weeks on each)

Configure intelligent agent demos (1 week)

Development environments s for intelligent agent systems (2 weeks)

Knowledge representation and reasoning for intelligent agents (2 weeks)

Term project (5 weeks)

Oral and Written Communications:
Every student is required to submit at least   5    written reports (not including exams, tests, quizzes, or commented programs) of typically   3-5  pages and to make   1   oral presentations of typically  25  minutes duration.  Include only material that is graded for grammar, spelling, style, and so forth, as well as for technical content, completeness, and accuracy.

Students are also expected to maintain a course notebook with written records for the term project, feedback to presentations by other students, and reactions to the publications required to be read for the class.

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)?

We spend about three hours over the length of the course discussing the potential impact of AI techniques, in particular intelligent agents, on ethics and society in general. In particular, we talk about the problems of autonomy and decision-making involving computer systems and intelligent agents, e.g. in the approval of loans, or the control of vehicles. We also discuss issues like replacing human workers by computer-based systems. Typically such issues are integrated with the regular topics, and often come up in the term projects the students are working on. Sometimes students will select such topics for their oral presentation. There are no separate provisions for grading students on these topics

Theoretical Content:
Please list the types of theoretical material covered, and estimate the time devoted to such coverage.

a. 
Theories of performance for distributed algorithms are used to predict execution results in specific applications.  At least one algorithm is explicitly checked for agreement in lab results with the theory.  3 hours.

b. 
Theories of operation for intelligent agents and distributed systems are presented.  3 hours.

c. 
Theories of cooperative/coordinated multi-agent systems are presented and critically reviewed.  3 hours.

d. 
Fuzzy Logic, Fuzzy Set Theory, and the Theory of at least one fuzzy application, such as the fuzzy control of an inverted pendulum are presented.  3 hours.

e. 
Theoretical background for knowledge acquisition, knowledge representation, and reasoning.  1 hour.

Problem Analysis:
Please describe the analysis experiences common to all course sections.

Almost every lab assignment is an exercise in analysis and design.  Each distributed application requires an analysis of the assignment requirements, a design of the distributed approach, and further analysis to justify the actual results. Each approach is implemented and contrasted across configurations of different systems.

Many of the required reading papers are studies in analysis and design of cooperative/coordinated computing systems.  Frequently students are asked to vary the problem and/or approach from that taken in a paper and to provide an analysis of the modification and describe a new design solution.

Each of the lab applications requires analysis and design by the student as well.

Finally, the course culminates in the design and analysis of an intelligent agent or expert system framework made from separate components or software packages.  Further analysis and design work is discussed with respect to how the direct course approach could be modified to make a more robust and efficient system for serious work.

Solution Design:
Please describe the design experiences common to all course sections.

The students will work on a term project, usually conducted in teams of three to five students. In these projects, the students derive a solution based on the analysis of the problem, and then design and implement a system accordingly. Due to time and resource constraints, the outcome usually is a first prototype, but it has to perform the essential functions identified in the analysis and described in the solution. System requirements and evaluation criteria are used to ensure that the system performs as expected, or to identify areas that need to be improved. 
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