
BME / EECS 458: Biomedical Instrumentation and Design 

(Winter 2016) 
Website: ctools.umich.edu 

This syllabus contains important information regarding the grading criteria and course procedures. 

Please read this document carefully. 

I. General information 

Instructor: Timothy Hall, Ph.D. 

2107 Carl A. Gerstacker Building 

hallt@umich.edu 

Phone: 763-7010 

 

Office hours: Monday after lecture or by 

appointment 

 

 

Lab Manager & Safety Officer: Dana Jackson 

1134 Lurie Biomedical Engineering 

dmjackso@umich.edu  

Phone: 647-9828 

 

Office hours: by appointment 

GSI: Steven Allen 

2131 Carl A. Gerstacker Building 

stevepa@umich.edu 

 

GSI: Amy Blatt 

LBME 2247 

aeblatt@umich.edu 

  

Office hours: TBD 

Lecture: 1123 LBME, Monday 1:30 – 3:30 PM. 

Laboratory: 1105 LBME, Tuesday and Thursday 9:30AM - 12:30PM, or 2 PM – 5 PM.    

Course Materials 

 Required: Course notes, lab handouts, and associated documents (available by download from 

CTools, Resources), 192-page-lab notebook (individual, can be purchased from Biomedical 

Engineering Society at the start of first lecture day (Monday 11
th
). Please bring cash or check for $20 

payable to Biomedical Engineering Society. 

 Reference book: Medical Instrumentation: Application and Design, J. G. Webster (Ed.), 4
th
 edition. 

John Wiley & Sons. (not required, available in the library) 

CTools course website 

Refer to the CTools course website (BIOMEDE 458 002 W16) for all course information, including lab 

handouts, lecture slides and syllabus. Course communication will be via CTools “Announcements”. 

mailto:hallt@umich.edu
mailto:dmjackso@umich.edu
mailto:stevepa@umich.edu
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II. Course Objectives  

1. To teach students how to design, select, and configure the appropriate transducer to 

acquire a biopotential from a living system. 

2. To teach students how to select and configure the appropriate biosensor to acquire 

physiologic information from a living system. 

3. To teach students how to interface sensing devices to an appropriate digital acquisition 

system 

4. To teach students how to process experimental data for quantitative analysis 

5. To enhance students’ communication skills thorough formal reports and presentations. 

III. Disability and Inclusion 

I am available to discuss appropriate academic accommodations that may be required for student 

with disabilities. Requests for academic accommodations are to be made during the first three 

weeks of the semester, except for unusual circumstances, so arrangements can be made. Students 

are encouraged to register with Office of Students with Disabilities, G-664 Haven Hall, 763-

3000, http://ssd.umich.edu/ to verify their eligibility for appropriate accommodations. 

IV Honor Code 

In 1915, the students of the College of Engineering petitioned for the establishment of an Honor 

Code. The Code was promptly adopted with faculty approval in 1916 and has since been basic to 

life in the College of Engineering. The Honor Code outlines certain standards of ethical conduct 

for persons associated with the College of Engineering at the University of Michigan. The 

policies of the Honor Code apply to graduate and undergraduate students, faculty members, and 

administrators. The Honor Code is based on these tenets:  

• Engineers must possess personal integrity both as students and as professionals. They must be 

honorable people to ensure safety, health, fairness, and the proper use of available resources in 

their undertakings.  

• Members of the College of Engineering community are honorable and trustworthy persons. 

• The students, faculty members, and administrators of the College of Engineering trust each 

other to uphold the principles of the Honor Code. They are jointly responsible for precautions 

against violations of its policies. 

 • It is dishonorable for students to receive credit for work that is not the result of their own 

efforts. 

If you have any questions about this course policy, please consult the course instructor. 

 



V. Conflict Resolution 

A major objective of this course is to learn how to work in teams. This includes learning to work 

with people with different backgrounds, points of view, and personalities. Effective teams 

distribute work fairly, rotate tasks, communicate often, and exhibit respect for all team members. 

If you find that your group is not working or that your own efforts to improve your group are not 

working, please let me know.  

Please let both your team members and the instructor know if you need to miss lab or lecture for 

an emergency as early as possible. Accommodations can be made if sufficient notice is given. 

VI. Lecture Topics, Lab Projects, Schedule 

Lecture Topics: The following topics will be covered during the Monday lectures: overview of 

biomedical instrumentation, instrumentation basics, LabVIEW basics, circuit basics, 

operational amplifiers, active filters, analog-digital conversion, sampling, signal 

processing, spirometry, electrocardiography (ECG), and pulse oximetry. 

Lab Projects: The project topics and number of 3-hour lab periods devoted to each are listed below: 

 Project Topic Number of lab periods 

1. Module 1: Introductory Lab ...........................5 

2. Module 2: Spirometry ....................................4 

3. Module 3: ECG ..............................................4 

4. Module 4: Pulse Oximetry .............................4 

5. Design Project ................................................9 

Lecture and Lab Topics 

 

Week Mon Tue Wed Thu 
 4-Jan No Class No Class 

 
Intro #1 

 11-Jan Intro Lab, circuits part 1 Intro #2 
 

Intro #3 
 18-Jan No Class Intro #4 

 
Intro #5 

 25-Jan circuits part 2, Spirometer 1 Spirometer #1 
 

Spirometer #2 
 1-Feb Spirometer 2 Spirometer #3 

 
Spirometer #4 

 8-Feb EKG EKG #1 
 

EKG #2 
 15-Feb Design Project EKG #3 

 
EKG #4 

 22-Feb Pulse Ox Pulse Ox #1 
 

Pulse Ox #2 
 29-Feb No Class No Class 

 
No Class 

 7-Mar Proposal presentations Pulse Ox #3 
 

Pulse Ox #4, written proposal due 
 14-Mar Extra office hours Design Project #1 

 
Design Project #2 

 21-Mar Extra office hours Design Project #3 
 

Design Project #4 
 28-Mar Progress Reports Design Project #5 

 
Design Project #6 

 4-Apr Extra office hours Design Project #7 
 

Design Project #8 
 11-Apr Extra office hours Design Project #9 

 
Final Presentation 

 18-Apr Extra office hours 
  

Final Report 
Due 6 PM   

  



Important Dates: 

 Date Event 

January ................. 7 ......... First lab 

 11 ......... First lecture 

 19 ......... Homework #1 due 

 28 ......... Homework #2 due 

February ............. 12 ......... Lab Practical deadline 

March ................... 7 ......... Design Project proposal oral presentations 

 10 ......... Design Project written proposals due 

 28 ......... Design Project interim progress report presentation 

April ................... 20 ......... Design Project final written report due 

 

Lab Project Descriptions: 

General introduction and guidelines for each lab project will be given in lecture. There will also be a brief 

overview of the lab during the first lab session of each lab module. Lab module handouts will be posted 

on CTools prior to each lab. 

 Module 1: Introductory Lab – Introduction to lab instruments, electronic circuits, programming, 

testing, data acquisition, signal processing theory, and lab safety. 

 Module 2: Spirometry – Develop a spirometer system to measure respiratory flow rates. 

 Module 3: ECG – Develop an electrocardiography (ECG) system to acquire, analyze, and display 

electrocardiograms. 

 Module 4: Pulse Oximetry – Develop a system for determining the saturation level of hemoglobin in 

arterial blood using optical measurements. 

 Design Project – Develop a prototype instrumentation system that demonstrates proof-of-concept of 

a biomedical instrument that is selected by the lab group. The project deliverables include design 

documents, an in-lab presentation and demonstration, and a final project report. Each group needs to 

submit their design proposal to the instructor by March 10. The proposal should be 1 page long 

presenting the project they choose, overall project design, and a parts list. The parts list should 

contain the name, price, and quantity of the parts you need and where to order them, so that the 

appropriate parts can be ordered ahead of time. The budget for each design project is $50 per group. 

The proposal needs to be approved by the instructor and GSIs. If your group has justifiable reasons to 

change or improve the design after March 10, discuss it with the instructor or your GSI.  

VII. Lab Groups 

The lab projects are performed in groups, with each group consisting of 4 students (where possible). The 

lab groups will be assigned after the first lab session and finalized by the end of the third lab session (Jan 

14th). Students will be assigned to groups with the goal of balancing expertise and experience with 

LabVIEW and electrical circuits (based on a questionnaire you will fill out). For each lab project, each 

group will designate 1-2 hardware engineer(s) (breadboard circuit) and 1-2 software engineer(s) 

(LabVIEW). Each group member should alternate between hardware and software roles throughout the 

semester. Learning to work as an effective team is an important objective of the course. 

 


