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WMU and PolySync Present: 
ME 5950/6950 – Introduction to Self-Driving Vehicles 

Syllabus and Course Introduction 
 

Spring 2020 

Thurs, 7:00 – 9:20 PM 

E-121, Floyd Hall 
 

CS and ECE students please email cristine.thomas@wmich.edu to register 
 

Course Description 
This course covers a holistic and interdisciplinary overview of the technology and concepts 
behind modern self-driving vehicles. Programming, electronics communication, controls, and 
mechanical system modeling techniques are developed and applied on an actual 2019 Kia Niro.  

Course Objectives 
The intent of this course is for a student to attain: 

1. Comfort and familiarity with programming, electronics communication, and mechanical 
system modeling concepts.  

2. Literacy with self-driving vehicle terminology, technology, general function, 
applications, as well as development and analysis procedures. 

3. The ability to identify, specify, and analyze various self-driving vehicle technology 
packages used by companies in industry and academic research labs. 

4. The ability to continue your own self-driving vehicle research or to begin working on 
self-driving vehicle projects in industry. 

Instructor 
Zachary D. Asher, PhD - Assistant Professor of Mechanical and Aerospace Engineering 

 G-218, Floyd Hall 
 269-276-3437 (office) 
 Zach.Asher@WMich.edu 
 Office Hours: T,R 4:00 - 5:00 pm or by appointment only. No drop in appointments. 

Please note: Correspondence from the student to the instructor should be done via email. Every 
email to the instructor must have the numbers 6950 in the subject line, so that I can easily 
search for your email. 

Pag 1 of 5 
 
 

mailto:cristine.thomas@wmich.edu


ME 5950/6950 – Intro to Self-Driving Vehicles 
Spring 2020 
 

 
Industry Consultant 
Anthony Navarro - Solutions Engineer at PolySync 

 ANavarro@PolySync.io 

Instructional Assistant (and/or Learning Assistant(s)) 
TBD 

Prerequisites (CS and ECE students please email cristine.thomas@wmich.edu to register) 
You must have academic advisor approval, instructor approval, and B or better in: 

● CS 1110, 1200, 1022, or 1023 
● ECE 2110 or 2500 
● IEE 1020 or any 4000 level engineering course 
● ME 3600 or ECE 3200 

Helpful Textbooks 
● Robotic Operating System (ROS) for Absolute Beginners by Lentin Joseph 
● The Car Hacker's Handbook, 1st ed. by Craig Smith. ISBN-13: 978-1593277031 
● Mastering OpenCV 4 with Python by Alberto Fernandez Villan 
● Deep Learning by Ian Goodfellow et. al. ISBN-13: 978-0262035613 
● Probabilistic Robotics by Sebastian Thrun. ISBN-13: 978-0262201629 

Required Operating System and Software 
● Linux 
● Python 3.5 
● Robotic Operating Software (ROS) 

General Class Policy 
You are responsible for your own learning. You should take advantage of the resources that are 
available (class time, course textbook, office hours, etc.) to achieve your learning goals. 

Lectures 
Lectures will be a combination of self-driving vehicle technology presentations, software and 
simulation applications, as well as hands on applications in the Automotive Research Lab as 
appropriate for the topic. 

Homework 
Handwritten homework must be written on engineering paper, well formatted, easily readable, 
and have circled answers. Programs must be well documented with comments and 
model/simulation files must be accompanied by an overview document. Points will be deducted 
for sloppy and improperly documented solutions.  
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Homework is due at the start of class on the day it is due. Email submission of homework is 
acceptable only with prior approval. Late homework is worth no points and will not be accepted. 
Homework will be handed back at the end of class after it has been graded. All homework 
disputes must be addressed with the instructor by one week after the homework has been handed 
back otherwise no grade adjustments are possible. 

You can work on homework in small groups of students, but each student must turn in the 
homework as a piece of individual work. Each student must work each problem. Submitted 
homework must be original work so do not divide the problems among your group and do not 
copy from other groups, past students, solution manuals, etc. 

Group Project 
Each group (4-5 students per group) will design, develop, and test a lane keeping algorithm in a 
2019 Kia Niro and evaluate the self-driving technology used at a company of their choice. This 
analysis will be documented in a report and presented in front of the class in 20 minute 
presentations during the time slot for the course final exam. A separate handout defining the 
project requirements will be distributed later. 

Exams 
There is only one exam in the course, the mid-term exam. This exam will be a combination of 
multiple choice, problem solving, and/or short sentence written answers. The exam will be 
administered and collected in the first half of that day’s lecture. The exam is open book and open 
notes. Handheld graphing calculators are allowed. Bring your Bronco ID card to each exam. No 
cell phones are allowed during the exam. If you are caught with a cell phone during the exam 
you may be asked to leave and your exam grade forfeited. 

No makeup tests will be given. If you miss the midterm exam for any reason other than a 
verifiable tragedy, an exam grade of zero will be given. All disputes with exam grading must be 
handled within the first week of the exam being handed back. No exam grade adjustments are 
allowed after that point. 

Grading 
Grades may be adjusted at the end of the semester with a sliding scale. No individual extra credit 
will be allowed. 
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Academic Honesty 
You are responsible for making yourself aware of and understanding the policies and procedures 
at Western Michigan University that pertain to academic honesty and integrity. Lack of 
knowledge of the academic honesty policy is not a reasonable explanation for a violation. These 
policies include cheating, fabrication, falsification and forgery, multiple submission, plagiarism, 
complicity and computer misuse. The academic policies addressing Student Rights and 
Responsibilities can be found here: 

● Undergraduate Catalog catalog.wmich.edu/content.php?catoid=24&navoid=974  
● Graduate Catalog catalog.wmich.edu/content.php?catoid=25&navoid=1030  

If there is reason to believe you have been involved in academic dishonesty, you will be referred 
to the Office of Student Conduct. You will be given the opportunity to review the charge(s) and 
if you believe you are not responsible, you will have the opportunity for a hearing. You should 
consult with your instructor if you are uncertain about an issue of academic honesty prior to the 
submission of an assignment or test. 

Code of Conduct 
I consider this classroom to be a place where you will be treated with respect, and I welcome 
individuals of all ages, backgrounds, beliefs, ethnicities, genders, gender identities, gender 
expressions, national origins, religious affiliations, sexual orientations, ability and other visible 
and nonvisible differences. All members of this class are expected to contribute to a respectful, 
welcoming and inclusive environment for every other member of the class. 

Students and instructors are responsible for making themselves aware of and abiding by the 
Western Michigan University Sexual and Gender-Based Harassment and Violence, Intimate 
Partner Violence, and Stalking Policy and Procedures related to prohibited sexual misconduct 
under Title IX, the Clery Act and the Violence. 

Against Women Act (VAWA) and Campus Safety. Under this policy, responsible employees 
(including instructors) are required to report claims of sexual misconduct to the Title IX 
Coordinator or designee (located in the Office of Institutional Equity). Responsible employees 
are not confidential resources. For a complete list of resources and more information about the 
policy see www.wmich.edu/sexualmisconduct . In addition, students are encouraged to access 
the Code of Conduct, as well as resources and general academic policies on such issues as 
diversity, religious observance, and student disabilities: 

● Office of Student Conduct www.wmich.edu/conduct  
● Division of Student Affairs www.wmich.edu/students/diversity  
● Registrars Office www.wmich.edu/registrar/calendars/interfaith  
● Disability Services for Students www.wmich.edu/disabilityservices  
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Differentiation between ME 5950 and ME 6950 
Since there is no Advanced Self-Driving Vehicles course yet, this course is being offered at the 
5000 and 6000 level. Students enrolled in the 6000 level are expected to generate and synthesize 
new information since that is the focus of a graduate-level degree. To achieve this goal, the 6000 
level course will require a technical survey or case study of the technologies used by a specific 
company or research lab, it will require a sensor fusion component for the simulation due at 
mid-semester, and it will require a new/novel component in the final project. The most 
straightforward technique to incorporate a new/novel component is to relate the final project to 
your ongoing MS or PhD project from your current advisor. Otherwise, the instructor(s) can help 
guide new/novel aspects. 

 

Class Schedule (subject to change, especially when there are snow days) 

Day Date Topic Reading Due 
R Jan 9 Self-driving vehicles and architecture 

background 
Ubuntu, Linux, ROS, Python, and the course 
simulation environment 

ROS for Abs. 
Begginingers Chap 1 

and 3 

- 

R Jan 16 Vehicle communications and CAN  HW1 
R Jan 23  Drive-by-wire approach, hardware, and 

operations 
 - 

R Jan 30 Sensor overview  HW2 
R Feb 6 Traditional computer vision  - 
R Feb 13 Machine learning  HW3 
R Feb 20 Computer vision and machine learning 

continued 
 - 

R Feb 27 Lane keeping  HW4 
R Mar 5 No Class - Spring Break  - 
R Mar 

12 
Obstacle detection  - 

R Mar 
19 

Midterm Exam and Simulation Submission 
Introduction to real world applications 

 Simulation 

R Mar 
26 

Vehicle dynamics and PID control  - 

R Apr 2 Vehicle integration  - 
R Apr 9 Vehicle integration continued  - 
R Apr 16 Final algorithm test run on physical vehicle 

Note: we will coordinate videos for your own 
self-promotion 

 Final 
algorithm 

R Apr 23 Final Project Presentations (7:15-9:15pm)  - 
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