Course Syllabus

ECE 602 – Biomedical Engineering I.

Department: 

          Electrical & Computer Engineering

Course Number:
          ECE 602

Course Title:

          Biomedical Engineering I.

Credit Units:

          3.0

Course Description

An engineering, physical, and computational approach to modeling of the mechanisms of signal conduction in the nervous system, the neuro-muscular interface, and selected sensory organs.  

Individual analogous engineering, physical, or computational models of biological processes are developed, presented, and discussed, accompanied by written reports.

Course Prerequisites by Topic

Graduate in the Engineering, Physical, Computer,  or Biological Sciences.  Consent of the instructor.  

Texts, References, & Software:

Texts:

1. Understanding the Nervous System - An Engineering Perspective, by Sid and Alice Deutsch

Latest edition, IEEE Press.  

2. From Neuron to Brain, by John G Nicholls, A. Robert Martin, and Burce G. Wallace, Sinauer 

Associates, latest edition

Reference:

1. Neuroscience, latest edition, by Augustine, Fitrzpatrick, Hall, Nicolelis, LaMantia, Katz, and

Purvis, Editors, Sinauer Associates, Inc. 

Course Objectives:
1,  One objective of this course is to give the student an understanding of the apparent designs

     and systematic operation of the human nervous system and portions of the neuromuscular

     interface and sensory organs.

2.  A second objective is to teach the student that ideas for engineering and

     physical devices may be suggested from biological systems.

3. A third objective is to give students an appreciation of a key feature of the nature of biomedical engineering- that it is an interface between the physical, engineering, and biological sciences.  

4. Another goal is to involve the student in written and oral experiences with class interaction.

5.  And finally, this course is designed to be a prelude to other biomedical engineering courses, and to prepare students for positions in the field in the “real world.”

Topics Covered/ Course Outlline:

· Processes of the Nervous System 



· Neuromusculature Interface





· Sensory Organs







Methodology:

1.  This course recognizes that students with different backgrounds understand a subject best if

It is described in their primary language, following some concepts of neuro- linguistic programming.  Thus, operations of the nervous system mechanisms and interconnections may be described by operations of analagous electrical, mechanical, physical (e.g., optics or 

Lasers),  chemical, or computational models.  Each student develops his or her own analagous model and describes it.

2. Several primary problems are assigned.  If biology or physiology students are in the class, they are assigned questions concerning the problem that is in their field.  Engineering, physics, chemistry, and computer science students must develop analogous models of the processes in question.  

3.  Problems are described by the instructor, preceded by lectures.  Students will submit written 

     solutions to the problems as well as oral presentations.  Homework is assigned and some 

     homework discussed in class.

Relationship to Program Outcomes:

This supports the  achievement of the following outcomes:

a)    Ability to apply knowledge of advanced principles to the analysis of electrical and computer engineering problems.

b)    Ability to apply knowledge of advanced techniques to the design of electrical and computer engineering systems.

c)    Ability to apply the appropriate industry practices, emerging technologies, state-of-the-art design techniques, software tools, and research methods of solving electrical and computer engineering problems.

d)    Ability to use the appropriate state-of-the-art engineering references and resources, including IEEE research journals and industry publications, needed to find the best  solutions to electrical and computer engineering problems.

e)    Ability to communicate clearly and use the appropriate medium, including written, oral, and electronic communication methods.

f)     Ability to maintain life-long learning and continue to be motivated to learn new subject.

g)    Ability to learn new subjects that are required to solve problems in industry without being dependent on a classroom environment.

h)    Ability to be competitive in the engineering job market or be admitted to an  excellent Ph. D. Program.
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