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 

	Course Description, no more than 3 lines:  This course provides an overview of ocean and seabed acoustics, including the theory of underwater sound generation, propagation, and reception that is required for the design of sonar systems and acoustic experiments.


	Prerequisites:  EOC 3306 or Permission of Instructor
C
	Corequisites: None

	Minimum qualifications needed to teach this course:

Ph.D. in Physics, Ocean Engineering, or a closely-related field.

	Any other departments and/or colleges that might be affected by the new course must be consulted. 

List entities that have been consulted and attach written comments from each.  NONE


	Faculty Contact, Email, Complete Phone Number:
Dr. George V. Frisk,  gfrisk@seatech.fau.edu, 954 924 7245 (6-7245)
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	Syllabus—must include course objectives. See UGPC Guidelines.
Written Comments—required from all departments affected.
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Email this form and syllabus to erudolph@fau.edu one week before the University Graduate Programs Committee meeting so that materials may be viewed on the UGPC website by committee members prior to the meeting. 

Florida Atlantic University

College of Engineering and Computer Science

Department of Ocean Engineering

EOC 6---- Ocean and Seabed Acoustics (3 credits)
Course Syllabus
Description: This course provides an overview of ocean and seabed acoustics, including the theory of underwater sound generation, propagation, and reception that is required for the design of sonar systems and acoustic experiments.  It emphasizes the fundamental principles of wave physics associated with the transmission of sound through the ocean and seabed, as well as basic signal processing concepts that are essential to sonar design.  Emphasis is placed on analytic methods in wave propagation and signal processing that are applicable to a broad range of areas including atmospheric acoustics and electromagnetic wave propagation.

Catalog Description: This course provides an overview of ocean and seabed acoustics, including the theory of underwater sound generation, propagation, and reception that is required for the design of sonar systems and acoustic experiments.  Emphasis is placed on analytic methods in wave propagation and signal processing that are applicable to a broad range of areas including atmospheric acoustics and electromagnetic wave propagation.

Course Prerequisites:  EOC 3306 (Acoustics I) or permission of instructor. 

Course Co-requisites:  None

Courses that require this course as a direct prerequisite:  None

Specialization: Wave propagation and signal processing.

Special Features:  Exposure to theoretical and experimental research in ocean and seabed acoustics.

Required Texts:

1. W.S. Burdic, Underwater Acoustic System Analysis (Peninsula, Los Altos, CA, 2002)
2. G.V. Frisk, Ocean and Seabed Acoustics: A Theory of Wave Propagation (Pearson Education, 




Englewood Cliffs, NJ, 1994).

Recommended Texts:

1. L.E. Kinsler, A.R. Frey, A.B. Coppens, and J.V. Sanders, Fundamentals of Acoustics (John Wiley & Sons, New York, 2000).
2. R.J. Urick, Principles of Underwater Sound (Peninsula, Los Altos, CA, 1983).
3. F.B. Jensen, W.A. Kuperman, M.B. Porter, and H. Schmidt, Computational Ocean Acoustics (Springer Verlag)

4. H. Medwin and C.S. Clay, Fundamentals of Acoustical Oceanography (Academic, New York, 1998).
5. L.M. Brekhovskikh, Waves in Layered Media (Academic, New York, 1980).
6. L.M. Brekhovskikh and Y. Lysanov, Fundamentals of Ocean Acoustics (Springer-Verlag, Berlin, 1991).

Course Objectives:  The objective of this course is to provide the students with basic and applied knowledge of underwater sound generation, propagation, and reception as required in the design of sonar systems and acoustic experiments.  
Topics: 
· Solutions of the wave equation in 1, 2, and 3 dimensions.

· Plane wave reflection, transmission, and refraction for horizontally stratified media.

· Acoustic sources and Green’s functions.

· The method of images for constructing Green’s functions.

· The Lloyd mirror effect for a point source in the presence of a pressure-release boundary.

· Reflection of a spherical wave from a horizontally stratified medium.

· Fundamentals of waveguide propagation.

· Ray theory for an inhomogeneous ocean and seabed.

· Fundamentals of Fourier methods applied to sonar signal processing.

· Characteristics of ambient noise in the sea.
Course Outcomes: 
· An understanding of the theory of sound generation, propagation, and reception in the ocean.

· An appreciation for the various sources of ambient noise in the sea.

· An understanding of basic signal processing concepts that are essential to sonar design.

· An understanding of analytic methods in wave propagation and signal processing that are applicable to a broad range of disciplines, including atmospheric acoustics and electromagnetic wave propagation.

· The ability to design simple ocean acoustic experiments.

Grading Scheme: 
Homework:

10%



Project:


20%




Mid-Term Exam:
30%




Final Exam:

40%

Grading Scale:
A (95%-100%),  A- (90%-94%),  B+ (85%-89%),  B (81%-85%), B- (76%-80%),  C+ (71%-75%),



C (67%-71%),  C- (62%-66%),  D+ (57%-61%),  D (52%-56%),  D- (45%-51%),  F (below 45%)

Instructor:
Dr. George V. Frisk



Professor



Department of Ocean Engineering


SeaTech 254


Phone 6-7245


gfrisk@seatech.fau.edu, 
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