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March 23, 2012 
 
Charles Rozek, Ph.D. 
Dean, Graduate Studies 
Case Western Reserve University 
Cleveland, OH 44106 
 
Dear Chuck, 
 
It is my pleasure to provide this note affirming my strongest support for the proposed Master of Science degrees 
in Wireless Health to be offered by the Departments of Electrical Engineering & Computer Science (EECS) and 
Biomedical Engineering (BME).  As you are well aware, approximately two years ago the faculty leaders in these 
departments, led by Professor Mehran Mehregany, began the conceptualization, design and implementation of the 
curriculum.  I was Chairman of BME at the time of the initial development and initial deployment and so I am 
very familiar with the program.  
 
 In its current form, the program is offered directly and via distance learning as a certificate program that has 
demonstrated significant need within the educational marketplace and provided an impactful and meaningful 
curriculum to the participating students.  There are approximately 30 full paying participants and it is anticipated 
that the demand will continue to be high; operationally it is also going quite well. A separate financial analysis 
and budget impact statement has been provided for the program. 
 
The BME and EECS departments’ committees on graduate education have reviewed the program and its future 
implementation and both voted affirmatively to support the MS degree option.  The votes occurred on March 15 
(BME) and March 16 (EECS).  The Graduate Education Committee of the School of Engineering has also 
reviewed this proposal and they too voted affirmatively on March 20.  As dean of the School of Engineering, I 
will assume operational, curricular and financial oversight and responsibility for the program. 
 
I would be grateful if this could be presented to the appropriate committee of the CWRU Faculty Senate for 
approval as soon as possible so we can successfully transition from the certificate to the degree stage of this 
important program. 
 
Sincerely, 
 
 
 
 
Jeffrey L. Duerk, Ph.D. 
Professor of Biomedical Engineering and Radiology 
Dean, School of Engineering 
Leonard Case Professor of Engineering 
Director, Case Center for Imaging Research 
Case Western Reserve University 



March 27, 2012

Charles Rozek, Ph.D.
Dean, School of Graduate Studies 

Dear Dean Rozek, 

We are writing to request permission to offer our Masters Program in Electrical Engineering 
(EE) and Biomedical Engineering (BME) in San Diego, with courses that provide an innovative 
curriculum in the area of wireless health. Details of the proposed program are provided in the 
two attachments.

Many companies (over 300) are involved in the rapidly growing wireless health industry. Few 
of the engineers and others employed in this industry have graduate training in areas that are 
important to the success of their companies. CSE is in a unique position to provide graduate 
level training because of our expertise in instrumentation and biomedical engineering, and this 
program will offer integrated training that many of the employees desire. The proposed masters 
education program will build on our recent success in offering a program awarding a Certificate 
in Wireless Health. 

We expect approximately 25 students to complete the certificate this May, and many of 
these same students can be expected to continue to take additional courses in the area of 
wireless health to earn a masters in BME or EE, beginning as early as this fall. We will continue 
to offer the Certificate program and will have a mix of certificate and masters students on a 
regular basis.

We have been fortunate to have a close working relationship with Qualcomm (San Diego), a 
leading wireless health company, as we roll out our program. CSE is working closely with 
Qualcomm to develop mutually beneficial research and education interactions. Qualcomm has 
made available an auditorium on their campus to hold the courses, including access for 
students who are not Qualcomm employees. In addition, Qualcomm awarded an $80,000 grant 
to help start up the Certificate program, and has provided exhibit space at major conferences to 
help promote the educational offerings.

Prof. Mehran Mehregany, with appointments in both EECS and BME, and who is based in 
San Diego, is leading the startup of this program, and will continue to be its leader. In addition, 
Prof. Pedram Mohseni in EECS will be the campus based anchor faculty member who will 
participate in the program and will work with Prof. Mehregany to build a research program 
paralleling the educational program. We expect additional faculty to undertake research in this 
field, as its importance expands. For example, wireless health is featured prominently in the 
recent strategic plan of the National Institute of Biomedical Imaging and Bioengineering of the 
NIH.

Faculty teaching in this program will have CWRU faculty appointments, typically in the 
EECS or BME departments of the Case School of Engineering, and all appointments will follow 
the normal processes and standards of review. We anticipate appointing some adjunct faculty 
who are based in San Diego, and who are currently employed in the wireless health care 
industry. Departments handle registration by normal processes, and applications go through 
Graduate Studies.



Students are supported by normal mechanisms of office hours and educational clinics that 
have been offered on-site by Dr. Mehregany. As Program Director, he has overall responsibility 
for the academic support of the students in the program, assisted by the sponsoring 
departments. He will serve as advisor for the students physically based in San Diego. Students 
enrolled in the program on the main campus will be assigned a program faculty advisor on 
campus. Otherwise distance students will also be advised by the Program Director, assisted by 
other program faculty as the class size grows. The Program Director will also be the student 
resource for addressing academic issues brought up by students. He will be assisted by the 
program faculty as necessitated by increasing class size or the nature of the issue to be 
addressed.

A distinctive, and highly valuable characteristic of our program is its curriculum, with several 
integrated courses designed specifically to address the needs of engineers working in this 
nascent interdisciplinary area. Other programs, including one at USC offer less distinctive 
programs that mostly assemble existing but disconnected courses related to wireless health. 
Prof. Mehregany is in the process of editing a textbook that will serve the needs of the 
foundation course “Introduction to Wireless Health”. This will be the first textbook with this focus. 

Development of a financial model for the program has been aided by the launch of the 
certificate program this last year. The pro-forma model, included as an attachment, shows a 
profit even in the first year, and a growing income in succeeding years.

We hope that we have adequately explained our proposal to you. We are committed to 
establishing this program and would be happy to address any concerns quickly.

Sincerely,

Robert F. Kirsch, Ph.D Michael Branicky, Sc.D.
Prof. BME Prof. EECS
Interim Chairman,BME Chairman, EECS
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INTRODUCTION TO WIRELESS HEALTH 
FALL 2012  

EBME/EECS 480A 
COURSE DESCRIPTION:  Study of convergence of 
wireless communications, microsystems, information 
technology, persuasive psychology, and health care.  
Discussion of health care delivery system, medical 
decision-making, persuasive psychology, and wireless 
health value chain and business models. Understanding 
of health information technology, processing of 
monitoring data, wireless communication, biomedical 
sensing techniques, and health monitoring technical 
approaches and solutions.  (3 credit hours) 

FACULTY:  The faculty teaching in this program 
have appointments in a department of the university. 
Their appointments follow the normal processes and 
standards of internal review. 

TEXTBOOKS:  Wireless Health by Mehregany, ed. 
(planned for Fall 2012) 

ADDITIONAL MATERIAL:  
The Creative Destruction of Medicine by Topol (Basic 
Books).   
Mobile Persuasion: 20 Perspectives of the Future of 
Behavior Change, Fogg and Eckles, eds. (Stanford 
University) 

COURSE OBJECTIVES:  This course is designed to 
provide the students with the fundamental and practical 
knowledge necessary for an overall grasp of the field 
of wireless health. 

CLASS TIME / LOCATION:  Once a week (not 
Fridays), 6:00 to 8:30 PM, San Diego. 

OFFICE HOUR / LOCATION:  4:00 to 6:00 PM, 
same day and location as lecture. 

COURSE GRADE:  
Homework (66%):  6 assignments, biweekly  
Project (34%):  Identify and understand a health or 

wellness need of a medically underserved group 
and develop a wireless health solution in response.  

 

LECTURE SCHEDULE:  
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University Student Ethics Policy 
http://studentaffairs.case.edu/ai/policy.html 
Violations of the Student Ethics Policy will 
result in failure in the assignment in question 
or the course, or referral to the academic 
integrity board as per university policy. 

All forms of academic dishonesty including 
cheating, plagiarism, misrepresentation, and 
obstruction are violations of academic integrity 
standards. Cheating includes copying from 
another's work, falsifying problem solutions or 
laboratory reports, or using unauthorized 
sources, notes or computer programs. 
Plagiarism includes the presentation, without 
proper attribution, of another's words or ideas 
from printed or electronic sources. It is also 
plagiarism to submit, without the instructor's 
consent, an assignment in one class previously 
submitted in another. Misrepresentation includes 
forgery of official academic documents, the 
presentation of altered or falsified documents or 
testimony to a university office or official, taking 
an exam for another student, or lying about 
personal circumstances to postpone tests or 
assignments. Obstruction occurs when a student 
engages in unreasonable conduct that interferes 
with another's ability to conduct scholarly 
activity. Destroying a student's computer file, 
stealing a student's notebook, and stealing a 
book on reserve in the library are examples of 
obstruction. 
#



 

THE HUMAN BODY 
FALL 2012  

EBME/EECS 480B 
COURSE DESCRIPTION:  Study of Structural 
organization of the body.  Introduction to anatomy, 
physiology, and pathology, covering the various 
systems of the body.  Comparison of elegant and 
efficient operation of the body and the related 
consequences of when things go wrong, presented in 
the context of each system of the body.  Introduction to 
medical diagnosis and terminology in the course of 
covering the foregoing.  (3 credit hours) 

FACULTY:  The faculty teaching in this program 
have appointments in a department of the university. 
Their appointments follow the normal processes and 
standards of internal review. 

TEXTBOOK:  The Human Body in Health and 
Disease by Thibodeau and Patton (Elsevier, 5th ed.)  

Additional Material:  An Introduction to Medical 
Terminology for Healthcare: A Self-Teaching Package 
by Hutton (Churchill Livingstone, 4th ed.) 

COURSE OBJECTIVES:  This course is designed to 
provide the students with a basic understanding of 
anatomy, physiology, and pathology, as well as an 
introduction to medical terminology.  

CLASS TIME / LOCATION:  Once a week (not 
Fridays), 6:00 to 8:30 PM, San Diego. 

OFFICE HOUR / LOCATION:  4:00 to 6:00 PM, 
same day and location as lecture. 

COURSE GRADE:  
 Quizzes (77%):  7 quizzes, biweekly  
 Project (23%):  Virtual dissection of the body 

LECTURE SCHEDULE:  
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University Student Ethics Policy 
http://studentaffairs.case.edu/ai/policy.html 
Violations of the Student Ethics Policy will 
result in failure in the assignment in question 
or the course, or referral to the academic 
integrity board as per university policy. 

All forms of academic dishonesty including 
cheating, plagiarism, misrepresentation, and 
obstruction are violations of academic integrity 
standards. Cheating includes copying from 
another's work, falsifying problem solutions or 
laboratory reports, or using unauthorized 
sources, notes or computer programs. 
Plagiarism includes the presentation, without 
proper attribution, of another's words or ideas 
from printed or electronic sources. It is also 
plagiarism to submit, without the instructor's 
consent, an assignment in one class previously 
submitted in another. Misrepresentation includes 
forgery of official academic documents, the 
presentation of altered or falsified documents or 
testimony to a university office or official, taking 
an exam for another student, or lying about 
personal circumstances to postpone tests or 
assignments. Obstruction occurs when a student 
engages in unreasonable conduct that interferes 
with another's ability to conduct scholarly 
activity. Destroying a student's computer file, 
stealing a student's notebook, and stealing a 
book on reserve in the library are examples of 
obstruction. 



BIOMEDICAL SENSING INSTRUMENTATION 
SPRING 2013  

EBME/EECS 480C 
 

COURSE DESCRIPTION: Study of principles, 
applications, and design of biomedical instruments 
with special emphasis on transducers and in the 
context of wireless health applications.  Understanding 
of basic sensors, amplifiers, and signal processing. 
Discussion of the origin of biopotential, and 
biopotential electrodes and amplifiers (including 
biotelemetry).  Understanding of chemical sensors and 
clinical laboratory instrumentation, including 
microfluidics.  (3 credit hours) 

FACULTY:  The faculty teaching in this program 
have appointments in a department of the university. 
Their appointments follow the normal processes and 
standards of internal review. 

TEXTBOOK:  Medical Instrumentation (Application 
and Design) by Webster (Wiley, 4th ed.) 

ADDITIONAL MATERIAL:  Reference Articles and 
Recitations to teach underlying concepts in order to 
accommodate the diversity of student backgrounds.   

PREREQUISITES:  EECS/EBME 480A and 480B. 

COURSE OBJECTIVES:  This course is designed to 
provide the students with a basic understanding of 
biomedical instrumentation with emphasis on 
transducers and in the context of wireless health 
applications. 

CLASS TIME / LOCATION:  Once a week (not 
Fridays), 6:00 to 8:30 PM, San Diego. 

OFFICE HOUR / LOCATION:  4:00 to 6:00 PM, 
same day and location as lecture. 

COURSE GRADE:  
Homework (66%):  6 assignments, ~biweekly  
Project (34%):  Design, build and demonstrate a 

wireless health device/instrument that 
communicates with a smart phone for a specific 
health/wellness application.  $200 bill of materials 
budget (excluding the smart phone). 

LECTURE SCHEDULE:  
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University Student Ethics Policy 
http://studentaffairs.case.edu/ai/policy.html 
Violations of the Student Ethics Policy will 
result in failure in the assignment in question 
or the course, or referral to the academic 
integrity board as per university policy. 

All forms of academic dishonesty including 
cheating, plagiarism, misrepresentation, and 
obstruction are violations of academic integrity 
standards. Cheating includes copying from 
another's work, falsifying problem solutions or 
laboratory reports, or using unauthorized 
sources, notes or computer programs. 
Plagiarism includes the presentation, without 
proper attribution, of another's words or ideas 
from printed or electronic sources. It is also 
plagiarism to submit, without the instructor's 
consent, an assignment in one class previously 
submitted in another. Misrepresentation includes 
forgery of official academic documents, the 
presentation of altered or falsified documents or 
testimony to a university office or official, taking 
an exam for another student, or lying about 
personal circumstances to postpone tests or 
assignments. Obstruction occurs when a student 
engages in unreasonable conduct that interferes 
with another's ability to conduct scholarly 
activity. Destroying a student's computer file, 
stealing a student's notebook, and stealing a 
book on reserve in the library are examples of 
obstruction.  



THE HEALTH CARE DELIVERY ECOSYSTEM 
FALL 2012  

EBME/EECS 480D 
 

COURSE DESCRIPTION: Heath care delivery 
across the continuum of care in the United States, 
including health policy and reform, financing of care, 
comparative health systems, population health, public 
health, access to care, care models, cost and value, 
comparative effectiveness, governance, management, 
accountability, workforce, and the future.  Discussions 
of opportunities and challenges for wireless health, 
integrated into the foregoing topics.  Perspective on 
health care delivery in other countries.  (3 credit hours) 

FACULTY:  The faculty teaching in this program 
have appointments in a department of the university. 
Their appointments follow the normal processes and 
standards of internal review. 

TEXTBOOK:  Health Care Delivery in the United 
States by Jonas and Kovner (Springer Publishing 
Company, 10th ed.) 

ADDITIONAL MATERIAL:  Reference Articles 
providing a perspective on health care delivery in other 
countries. 

PREREQUISITES:  None. 

COURSE OBJECTIVES:  This course is designed to 
provide the students with a basic understanding of 
health care delivery in the United States and the related 
opportunities and challenges for wireless health. 

CLASS TIME / LOCATION:  Once a week (not 
Fridays), 6:00 to 8:30 PM, San Diego. 

OFFICE HOUR / LOCATION:  4:00 to 6:00 PM, 
same day and location as lecture. 

COURSE GRADE:   
Quizzes (77%):  7 quizzes, biweekly  
Project (23%):  Bridge the gap between an available 

wireless health solution and the respective current 
delivery of care it is intended to displace/improve. 

LECTURE SCHEDULE:  
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University Student Ethics Policy 
http://studentaffairs.case.edu/ai/policy.html 
Violations of the Student Ethics Policy will 
result in failure in the assignment in question 
or the course, or referral to the academic 
integrity board as per university policy. 

All forms of academic dishonesty including 
cheating, plagiarism, misrepresentation, and 
obstruction are violations of academic integrity 
standards. Cheating includes copying from 
another's work, falsifying problem solutions or 
laboratory reports, or using unauthorized 
sources, notes or computer programs. 
Plagiarism includes the presentation, without 
proper attribution, of another's words or ideas 
from printed or electronic sources. It is also 
plagiarism to submit, without the instructor's 
consent, an assignment in one class previously 
submitted in another. Misrepresentation includes 
forgery of official academic documents, the 
presentation of altered or falsified documents or 
testimony to a university office or official, taking 
an exam for another student, or lying about 
personal circumstances to postpone tests or 
assignments. Obstruction occurs when a student 
engages in unreasonable conduct that interferes 
with another's ability to conduct scholarly 
activity. Destroying a student's computer file, 
stealing a student's notebook, and stealing a 
book on reserve in the library are examples of 
obstruction.  



WIRELESS COMMUNICATIONS AND 
NETWORKING 

SPRING 2013  

EBME/EECS 480E 
 

COURSE DESCRIPTION:  Essentials of wireless 
communications and networking, including teletraffic 
engineering, radio propagation, digital and cellular 
communications, wireless wide-area network 
architecture, speech and channel coding, modulation 
schemes, antennas, security, networking and transport 
layers, and 4G systems.  Hands-on learning of the 
anatomy of a cell phone, and a paired wireless health 
device and its gateway.  (3 credit hours) 

FACULTY:  The faculty teaching in this program 
have appointments in a department of the university. 
Their appointments follow the normal processes and 
standards of internal review. 

TEXTBOOK:  Wireless Communications and 
Networking by Vijay Garg (Morgan Kaufmann) 

ADDITIONAL MATERIAL:  Reference Articles and 
Recitations to teach underlying concepts in order to 
accommodate the diversity of student backgrounds.   

PREREQUISITES:  None. 

COURSE OBJECTIVES:  This course is designed to 
provide the students with a basic understanding of 
wireless communications and networking. 

CLASS TIME / LOCATION:  Once a week (not 
Fridays), 6:00 to 8:30 PM, San Diego. 

OFFICE HOUR / LOCATION:  4:00 to 6:00 PM, 
same day and location as lecture. 

COURSE GRADE:   
Homework (77%):  7 assignments, biweekly  
Projects (23%):  Dissect (i) a cell phone, and (ii) a 

paired wireless health device and its gateway. 
 

LECTURE SCHEDULE:  
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University Student Ethics Policy 
http://studentaffairs.case.edu/ai/policy.html 
Violations of the Student Ethics Policy will 
result in failure in the assignment in question 
or the course, or referral to the academic 
integrity board as per university policy. 

All forms of academic dishonesty including 
cheating, plagiarism, misrepresentation, and 
obstruction are violations of academic integrity 
standards. Cheating includes copying from 
another's work, falsifying problem solutions or 
laboratory reports, or using unauthorized 
sources, notes or computer programs. 
Plagiarism includes the presentation, without 
proper attribution, of another's words or ideas 
from printed or electronic sources. It is also 
plagiarism to submit, without the instructor's 
consent, an assignment in one class previously 
submitted in another. Misrepresentation includes 
forgery of official academic documents, the 
presentation of altered or falsified documents or 
testimony to a university office or official, taking 
an exam for another student, or lying about 
personal circumstances to postpone tests or 
assignments. Obstruction occurs when a student 
engages in unreasonable conduct that interferes 
with another's ability to conduct scholarly 
activity. Destroying a student's computer file, 
stealing a student's notebook, and stealing a 
book on reserve in the library are examples of 
obstruction.  



LIFE IN A HOSPITAL, CLINIC OR CARE 
CENTER 

SUMMER 2012, FALL 2012, SPRING 2013  

EBME/EECS 480F 
 

COURSE DESCRIPTION:  Rotation through one or 
more health care provider facilities for a first-hand 
understanding of care delivery practice, coordination, 
and management issues.  First-hand exposure to 
routine medical devices and instruments, and their 
related use.  Familiarity with provider protocols, 
physician referral practices, electronic records, clinical 
decision support systems, acute and chronic care, and 
inpatient and ambulatory care.  (3 credit hours) 

FACULTY:  The faculty overseeing this program 
have appointments in a department of the university. 
Their appointments follow the normal processes and 
standards of internal review. 

TEXTBOOK:  None. 

ADDITIONAL MATERIAL:  None.   

PREREQUISITES: EECS/EBME 480A, 480B, 
480D. 

COURSE OBJECTIVES:  This course is designed to 
provide the students with a first-hand understanding of 
health care delivery in a clinical setting. 

TOTAL TIME IN CARE SETTING:  48 hours. 

COMPLETION TIME:  6 to 12 weeks, flexible. 

LOCATION:  A hospital, clinic or care center 
approved by the faculty.  Student may suggest site(s).  

COURSE GRADE:  Diary (100%), detailing the 
experience and learning. 

 

University Student Ethics Policy!
http://studentaffairs.case.edu/ai/policy.html 
Violations of the Student Ethics Policy will 
result in failure in the assignment in question 
or the course, or referral to the academic 
integrity board as per university policy. 

All forms of academic dishonesty including 
cheating, plagiarism, misrepresentation, and 
obstruction are violations of academic integrity 
standards. Cheating includes copying from 
another's work, falsifying problem solutions or 
laboratory reports, or using unauthorized 
sources, notes or computer programs. 
Plagiarism includes the presentation, without 
proper attribution, of another's words or ideas 
from printed or electronic sources. It is also 
plagiarism to submit, without the instructor's 
consent, an assignment in one class previously 
submitted in another. Misrepresentation includes 
forgery of official academic documents, the 
presentation of altered or falsified documents or 
testimony to a university office or official, taking 
an exam for another student, or lying about 
personal circumstances to postpone tests or 
assignments. Obstruction occurs when a student 
engages in unreasonable conduct that interferes 
with another's ability to conduct scholarly 
activity. Destroying a student's computer file, 
stealing a student's notebook, and stealing a 
book on reserve in the library are examples of 
obstruction.  
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