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Rowan University
Department of Computer Science

Course Proposal

Machine Learning

Details

a. Course Title: Machine Learning

b. Sponsor: Nancy Tinkham, Department of Computer Science

C. Credit Hours: 3

d. Course Level: Graduate/Senior

e. Curricular Effect: Restricted elective for computer science majors, and available
as a service course to graduate students taking courses in
computer science and related fields.

f. Prerequisites: Artificial Intelligence (0707.450) or permission of instructor

g. Suggested Time, One section every two years to start; will be offered

Implementation more frequently if demand increases.

h. Resources: The course can be taught with existing faculty, equipment, and
library resources; we expect to expand the library's holdings in
this area, which will strengthen the course.

Rationale

Machine leaming is a research area in artificial intelligence which encompasses many
different but related topics, including inductive inference, statistical learning, explanation-based
learning, genetic algorithms, and neural networks.

This course is designed to prepare seniors and graduate students to do research in
machine learning. It will survey the major problems and solution methods in the field, will
prepare students to do their own literature searches as researchers, and will give students
experience in implementing one or more of the learning algorithms.

The course will also be of value to seniors and alumni who are preparing for work in
industry using genetic algorithms or other machine learning techniques.

Essence of the course
a. Objectives in relation to student outcome
* Students will be able to find current research literature in machine learning, using

tools such as the ACM Guide to Computing Literature, the ACM digital library, and
Internet resources.



b.

» Students will be able to read current research literature in machine learning on their
own and summarize these research results on a written or oral presentation.

« Students will understand several of the algorithms currently used in machine learning
and will implement at least one of these algorithms in a computer program.

Topic outline

The exact topical coverage will vary, depending on the specific interests of the instructor and
the state of the art at the time the course is taught; however, typically the topics will include:

Inductive inference (learning concepts from examples)
Inductive logic programming

Grammar induction

Statistical learning

Explanation-based learning

Knowledge acquisition

Genetic algorithms

Neural networks

Evaluation and grading procedures for students

Students will be evaluated based on class presentations, one or more projects, and
possibly one or more exams.

Course evaluation

The department curriculum committee will evaluate this course.

Consultation: We have consulted with the Psychology and Electrical Engineering departments
on this course.

Additional information

Possible texts include:

Machine Learning (Mitchell, McGraw-Hill, 1997)

Readings in Machine Learning (Shavlik and Dietterich, ed., Morgan Kaufmann, 1990)

Computer Systems That Learn (Weiss and Kulikowski, Morgan Kaufmann, 1991)

Concept Formation: Knowledge and Experience in Unsupervised Learning (Fisher,
Pazzani, and Langley, Morgan Kaufmann, 1991)

An Introduction to Genetic Algorithms (Mitchell, MIT Press, 1996)

Neural Networks and Natural Intelligence (Grossberg, MIT Press, 1988)

Readings in the course will typically include journal papers in addition to any textbooks

chosen.



Catalogue description

Machine Learning 3 s.h.

(Prerequisites: Artificial Intelligence (0707.450) or permission of instructor)

This course presents problems and solution methods for machine learning in a variety
of contexts, such as inductive inference, statistical learning, explanation-based learning, genetic
algorithms, and neural networks, and prepares the student to do research in this field.

Suggested hegis #: 0707.556



