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Syllabus: BME 350 / BME 383J Computational Methods for Biomedical Engineers 

 
Unique Numbers: 13945 / 14130 
 
Course Objectives: 

The purpose of this course is to provide engineering students with an understanding of and hands 
on experiences with computational methods commonly employed in biomedical engineering 
research.  
 
Instructors: 

 
Name Pronouns 

Used 
Office Phone Email 

Prof. Mia K. Markey she/her/hers +1.512.471.1711 bme383j@utlists.utexas.edu 
Prof. Pengyu Ren he/him/his +1.512.232.1832 bme383j@utlists.utexas.edu 
 
Office Hours: 

 
Instructor Office Hours 

Markey Zoom drop-in office hours (i.e., first-come, first-serve): 
   http://bit.ly/Markey-Office-Hours 
Or, you can make an appointment to meet on Zoom: 
   http://bit.ly/MarkeyAppointment 

Ren Zoom walk-in office hours (i.e., first-come, first-serve): 
Tues 1-2 pm & Friday 9:30 to 10:30 am (see Canvas for Zoom links) 
Or, you can make an appointment: 
   By emailing the instructor 

 
Meeting Times, Location, and Schedule of Topics:  
The tentative schedule of topics along with major exam and project deadlines is provided in the 
table on the final page of the syllabus. The detailed final schedule will be provided on Canvas. 
All class sessions are Tuesdays and Thursdays 9:30 AM to 11:00 AM on Zoom (follow links on 
Canvas). Note that our synchronous class sessions continue after Thanksgiving. The schedule 
and contents are subject to change. 
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Communication Guidelines: 

• Questions regarding course topics should be posed during class sessions as much as possible 
since when one student is confused on an issue, other students probably need help with it as 
well. 

• Come to drop-in office hours or make an appointment if you are still confused after asking 
questions in class. 

• All requests for re-grades will be made using the “assignment comment” feature of Canvas 
as described in the section on the re-grade policy. If you are late or absent due to technical 
difficulties, illness, etc., leave an assignment comment on the assignment associated with 
that course date. 

• If you need to ask a short, person-specific question that is not time-sensitive, e.g., to 
request an excused absence to attend a scientific conference, send an email to the course 
address (bme383j@utlists.utexas.edu). We will respond to email sent to the course address 
within 3 business days. Emails sent to any other address may not be answered or may have a 
very delayed answer. 

• If you need to convey urgent, person-specific information, e.g., to cancel an appointment due 
to illness or to indicate that you are experiencing technical difficulties with Zoom, contact 
the instructors on Slack. Please note that Slack is not approved for person-specific 
information about grading; all grading questions must be submitted using the assignment 
comment feature in Canvas.   
 

Knowledge, Abilities, and Skills Students Should Have Entering this Course 

o Graduate standing (BME383J), upper division undergraduate status (BME350), or 
permission of the instructor 

 
Knowledge, Abilities, and Skills Students Should Gain from this Course 

• Knowledge of the principles of computational methods widely employed in biomedical 
engineering 

• Ability to apply and/or evaluate the results of computational methods widely employed in 
biomedical engineering 

• Written and oral communication skills necessary for preparation and peer-review of 
scientific presentations, articles, and proposals 

 
Required Textbooks and Other Materials 

Laptop with MATLAB (MathWorks, Natick, MA) or comparable programming environment, and 
ability to use online resources/tools such as Canvas, Zoom, and Slack. Students are expected 
to have their laptops with them for each class session. If you do not have access to a laptop 
and/or a programming language such as MATLAB, please speak with the instructors right away. 
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We will use the course management system Canvas, the videoconferencing platform Zoom, and 
the messaging platform Slack extensively in this course. If you are unsure about how to use any 
aspect of these tools, please contact the ITS Service Desk by calling +1.512.475.9400 or by 
submitting a help request online: http://it.utexas.edu 

 
Recommended Textbooks and Other Materials 

Readings, videos, etc. will be distributed via Canvas throughout the semester. 
 
Grading & Evaluation 

• 20% Homework (HW), HW peer reviews, and non-project class participation  
• 20% Exam I (take-home format, due 10/01) 
• 20% Exam II (take-home format, due 11/05) 
• 40% development of research proposal: 

o 5% Specific Aims: Pattern Recognition (due 10/01) 
o 5% Specific Aims: Monte Carlo (due 11/05) 
o 5% Proposal (due 11/24) 
o 5% Amended Proposal (due 12/07) 
o 10% NIH-style critiques due 12/01 and mock study section on 12/01 and 12/03 
o 10% project assignments, project peer reviews, and project class participation 

 
Students taking the course on a credit / no-credit (pass / fail) basis must fully participate in all 
in-class activities and associated preparatory work outside of class, including peer-review 
assignments, but are not required to take the exams or submit a research proposal. Students 
taking the course on CR/NC (P/F) basis must speak with the instructors before the 3rd class 
session about the requirements. 
 
Plus and minus grades will be used for final course grades. 
 
Attendance, Participation, & Late Work Policy  
Participation is required at all class sessions and failure to participate in class will impact your 
grade as described above in the Grading & Evaluation section. Absences will be excused and 
late work accepted only in the cases of a documented emergency (e.g., you or a dependent are 
ill), observance of a religious holy day, or education-related travel (e.g., presentation at a 
conference). By UT Austin policy, you must notify the instructors of your pending absence at 
least fourteen days prior to the date of observance of a religious holy day. 	If you must miss a 
class, an examination, a work assignment, or a project in order to observe a religious holy day, 
you will be given an opportunity to complete the missed work within a reasonable time after the 
absence. Similar prior notice is expected for non-emergency excused absences. If you experience 
technical difficulties, such as connecting to Zoom, promptly notify the instructors via Slack and 
follow up with an assignment comment on the assignment associated with that course date. 
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Peer review is used as a pedagogical strategy extensively in this course. Late submission of 
assignments disrupts the peer review process. Thus, there will be an automatic deduction of 25% 
per hour for late submission of assignments in addition to zero credit on any associated peer 
review assignments, unless prior arrangements have been made with the instructors and 
extensions have been granted. No late work is accepted after the final class day of the 
semester.  
 
Re-grade Policy 

Requests for re-grades will be made using the “assignment comment” feature of Canvas. For 
assignments graded before the last week of class, re-grade requests must be made within one 
week. For all other assignments, re-grade requests must be made within 24 hours. Note that 
regrading may increase or lower your grade. 
 
Academic Integrity 
The core values of the University of Texas at Austin are learning, discovery, freedom, 
leadership, individual opportunity, and responsibility. Each member of the University is expected 
to uphold these values through integrity, honesty, trust, fairness, and respect toward peers and 
community. 
 
Students who violate University rules on scholastic dishonesty are subject to disciplinary 
penalties, including the possibility of failure in the course and/or dismissal from the University. 
Since such dishonesty harms the individual, all students, and the integrity of the University, 
policies on scholastic dishonesty will be strictly enforced. For further information please visit 
the Student Judicial Services Web site: http://deanofstudents.utexas.edu/sjs/ 
 
Academic integrity topics specific to this course: 

• Sample materials will be provided by the instructors to assist students in preparing for 
assignments, projects, and exams. Any attempt to access copies of assignments, projects, 
or exams from any source other than the instructors is considered academic dishonesty. 

• The instructors will use software designed to detect plagiarism in student work in this 
course, which may include assignments, projects, and exams. Any concerns raised by such 
software will be submitted to Student Judicial Services. 

• Students are permitted to speak with anyone, including other students in the course, as 
they work on assignments or projects and prepare for exams. However, all written 
materials such as computer programs, presentation slides, and papers must be prepared by 
the individual student. 

• Additional guidance on avoiding academic dishonesty or the appearance thereof will be 
provided on the cover page of each exam. 
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Fall 2020 Syllabi Disclosures: 

Sharing of Course Materials is Prohibited: No materials used in this class, including, but not 
limited to, lecture hand-outs, videos, assessments (quizzes, exams, papers, projects, homework 
assignments), in-class materials, review sheets, and additional problem sets, may be shared 
online or with anyone outside of the class unless you have my explicit, written permission. 
Unauthorized sharing of materials promotes cheating. It is a violation of the University’s 
Student Honor Code and an act of academic dishonesty. We are well aware of the sites used 
for sharing materials, and any materials found online that are associated with you, or any 
suspected unauthorized sharing of materials, will be reported to Student Conduct and Academic 
Integrity in the Office of the Dean of Students. These reports can result in sanctions, including 
failure in the course. 
 

Class Recordings: Class recordings are reserved only for students in this class for educational 
purposes and are protected under FERPA. The recordings should not be shared outside the class 
in any form. Violation of this restriction by a student could lead to Student Misconduct 
proceedings 
 
COVID Caveats: To help keep everyone at UT and in our community safe, it is critical that 
students report COVID-19 symptoms and testing, regardless of test results, to University 
Health Services, and faculty and staff report to the HealthPoint Occupational Health Program 
(OHP) as soon as possible. Please see https://hr.utexas.edu/current/services/occupational-
health-program to understand what needs to be reported.  In addition, to help understand what 
to do if a fellow student in the class (or one of the instructors) tests positive for COVID, see 
https://healthyhorns.utexas.edu/coronavirus_exposure_action_chart.html. 
 
Services for Students with Disabilities  
The University of Texas at Austin provides, upon request, appropriate academic adjustments for 
qualified students with disabilities. For more information, please contact the Division of 
Diversity and Community Engagement (DDCE), Services for Students with Disabilities (SSD), 
+1.512.471.6259,  https://diversity.utexas.edu/disability/  
 
Other Campus Resources 

There are many resources and facilities at The University of Texas at Austin. Some key 
aggregators of helpful information are  

• Division of Diversity of Community Engagement (http://www.utexas.edu/diversity/),  
• Graduate School (http://www.utexas.edu/academics/graduate-school),  
• Libraries (http://www.lib.utexas.edu),  
• Information Technology Services (https://www.utexas.edu/its/helpdesk/).  

For example, there is a campus map of all-gender restrooms on the Gender and Sexuality 
Center’s website (http://ddce.utexas.edu/genderandsexuality/). 
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Title IX Reporting  
Title IX is a federal law that protects against sex and gender-based discrimination, sexual 
harassment, sexual assault, unprofessional or inappropriate conduct of a sexual nature, 
dating/domestic violence and stalking at federally funded educational institutions. UT Austin is 
committed to fostering a learning and working environment free from discrimination in all its 
forms. When unprofessional or inappropriate conduct of a sexual nature occurs in our community, 
the university can:  

1. Intervene to prevent harmful behavior from continuing or escalating.  
2. Provide support and remedies to students and employees who have experienced harm or 

have become involved in a Title IX investigation.  
3. Investigate and discipline violations of the university’s relevant policies.  

Beginning January 1, 2020, Texas Senate Bill 212 requires all employees of Texas universities, 
including faculty, report any information to the Title IX Office regarding sexual harassment, 
sexual assault, dating violence and stalking that is disclosed to them. Texas law requires that 
all employees who witness or receive any information of this type (including, but not limited to, 
writing assignments, class discussions, or one-on-one conversations) must be reported. Profs. 
Markey and Ren are Responsible Employees and must report any Title IX related incidents that 
are disclosed in writing, discussion, or one-on-one. Before talking with us, or with any faculty or 
staff member about a Title IX related incident, be sure to ask whether they are a responsible 
employee. If you would like to speak with someone who can provide support or remedies without 
making an official report to the university, please email advocate@austin.utexas.edu. For more 
information about reporting options and resources, visit http://www.titleix.utexas.edu/, contact 
the Title IX Office via email at titleix@austin.utexas.edu, or call 512-471-0419.  

Although graduate teaching and research assistants are not subject to Texas Senate Bill 212, 
they are still mandatory reporters under Federal Title IX laws and are required to report a wide 
range of behaviors we refer to as unprofessional or inappropriate conduct of a sexual nature, 
including the types of conduct covered under Texas Senate Bill 212. The Title IX office has 
developed supportive ways to respond to a survivor and compiled campus resources to support 
survivors.  

 

Land Acknowledgment 

We would like to acknowledge that we are meeting on Indigenous land. Moreover, we would like 
to acknowledge and pay our respects to the Carrizo & Comecrudo, Coahuiltecan, Caddo, 
Tonkawa, Comanche, Lipan Apache, Alabama-Coushatta, Kickapoo, Tigua Pueblo, and all the 
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American Indian and Indigenous Peoples and communities who have been or have become a part 
of these lands and territories in Texas, here on Turtle Island. 
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Session Week# Date Topic Associated Deadlines 
1 35 08/27 R Introductions  

2 36 09/01 T Pattern Recognition:  
ROC Analysis 

HW #1 due 09/01 

3 36 09/03 R Pattern Recognition:  
ROC Analysis 

HW #1 peer-review due 09/03 

4 37 09/08 T Pattern Recognition: 
The Big Picture 

HW #2 due 09/08 

5 37 09/10 R Pattern Recognition: 
Cross Validation and Feature 
Extraction 

HW #2 peer-review due 09/10 

6 38 09/15 T Pattern Recognition: 
Feature Selection and LDA 

HW #3 due 09/15 

7 38 09/17 R Pattern Recognition: 
PCA and Cluster Analysis 

HW #3 peer-review due 09/17 

8 39 09/22 T Pattern Recognition: 
Cluster Analysis 

HW #4 due 09/22 

9 39 09/24 R Review HW #4 peer-review due 09/24 
 

10 40 09/29 T Drop-in Office Hours HW #5 due 09/29 

11 40 10/01 R Project Activities: 
Specific Aims 

HW #5 peer-review due 10/01 
Project: Specific Aims: Pattern Recognition 
due 10/01 
Exam I (take-home) on Pattern Recognition 
due 10/01 

12 41 10/06 T Monte Carlo: 
Introduction to Monte Carlo 
methods (Buffon's needle & 
Brownian Motion examples) 

 

13 41 10/08 R Monte Carlo: 
Probability and cumulative 
distribution function 

 

14 42 10/13 T Monte Carlo: 
Sampling from distributions 
using random numbers 

HW #6 due 10/13 

15 42 10/15 R Monte Carlo: 
Inverse transformation and 
acceptance-rejection sampling 
methods 

HW #6 peer-review due 10/15 

16 43 10/20 T Monte Carlo: 
Metropolis Monet Carlo and 
Markov chain; Simulated 
annealing and traveling 

HW #7 due 10/20 
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salesperson optimization   

17 43 10/22 R Monte Carlo: 
Hidden Markov; light-tissue 
interaction 

HW #7 peer-review due 10/22 

18 44 10/27 T Monte Carlo: 
MS simulations of light-tissue 
interactions 

HW #8 due 10/27 

19 44 10/29 R Review of MC methods HW #8 peer-review due 10/29 

20 45 11/03 T Drop-in Office Hours HW #9 due 11/03 

21 45 11/05 R Project:  
Specific Aims 
Overview of project activities 

HW #9 peer-review due 11/05 
Project: Specific Aims: Monte Carlo due 
11/05 
Exam II (take-home) on Monte Carlo due 
11/05 

22 46 11/10 T Project:  
Specific Aims 
Overview of project activities 

Project Assignment #1 due 11/10 

23 46 11/12 R Project:  
Significance and innovation 

Project Assignment #1 peer-review due 
11/12 
Project Assignment #2 due 11/12 

24 47 11/17 T Project:  
Approach and preliminary 
results 

Project Assignment #2 peer-review due 
11/17 
Project Assignment #3 due 11/17 

25 47 11/19 R Project:  
Full project summary 

Project Assignment #3 peer-review due 
11/19 
Project Assignment #4 due 11/19 

26 48 11/24 T Project:  
NIH peer review process 

Project Assignment #4 peer-review due 
11/24 
Project: Proposal due 11/24 

 48 11/26 R NO CLASS!  
Happy Thanksgiving J 

 

27 49 12/01 T Project:  
Mock Study Section 

NIH-style critiques due 12/01 
Project: Mock Study Section part 1 on 12/01 

28 49 12/03 R Project:  
Mock Study Section 

Project: Mock Study Section part 2 on 12/03 
Project: Amended proposal due 12/07 

 


