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Description: Introduction to controls, image processing, sensor development, filtering, and          
state machines through weekly robotic competitions. Basic concepts from circuit theory, artificial            
intelligence, microprocessor control and physical design used to solve practical problems.           
(Recommendations: ES 3, ES 5, and MATH 51 (formerly MATH 38). These courses may be               
taken concurrently.) 
 
Instructor: Professor Ethan Danahy (ethan.danahy@tufts.edu) 
Teaching Assistants: 

Hans Tercek (Hans.Tercek@tufts.edu), Ipek Emekli (Ipek.Emekli@tufts.edu) 
Office hours TBD. Additional support from other individuals. See website for updates. 

 
Course website: Follow link from trunk.tufts.edu to custom website for this semester’s class, or              
go there directly via: mechatronics2018.DrEsLab.com 
 
Class Sessions: Tuesday and Thursday, 12:00pm to 1:15pm 
- Tuesday Sessions: Eliot Pearson Curriculum Resources Lab (105 College Avenue, Rm 129) 
- Thursday Sessions: SEC, Anderson Hall Wing, Room 309 
 
Major Milestones: *dates subject to change as needed 

Thursday, January 18th, 2018: first day of class 
Thursday, February 22nd, 2018: note: no class (Tufts Monday) 
Tuesday, February 27th, 2018: final project proposals due 
Tuesday, March 13th, 2018: final project prototype testing 
Thursday, April 10th, 2018: final project implementation and data collection 
Tues, April 24th & Thurs, April 26: final presentations (in-class) 
Friday, May 4th, 2018: sorting party/class wrap-up (12:00pm to 2:00pm) 
Friday, May 4th, 2018: take-home final due (to class website, by 9pm) 

 
It is expected that for this course, including the in-person/in-class sessions, each student will              
spend an an average of 10-hours per week to complete required tasks. If you are significantly                
above or below that amount, then please meet with the instructor to discuss. 
 
Grading: Weekly Projects: 40% (x8 total, each worth 5%) 

Final Project: 30% 
Take-home Final: 20% 
Peer Grading: 10% 
Total: 100% 

 
Projects: The course consists of multiple group projects throughout the semester, culminating            
with a larger final project (and presentation). Projects may include other milestone deliverables             
to complete, such as sub-projects, prototypes, etc. Project documentation (text/description,          
pictures, video, code, etc) will be uploaded to the class website and used for grading. 
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Range of topics covered, discussed, implemented: 
Robotics: Controls, position/orientation, kinematics, sensors/electronics, haptic 
feedback, image processing/computer vision, artificial intelligence, simulations 
Engineering: Context/client, engineering design process, project/time management 

 
By the end of the semester, each student should have had experience in and exercised: 
(a) an ability to apply knowledge of mathematics, science, and engineering 
(b) an ability to design and conduct experiments, as well as to analyze and interpret data 
(c) an ability to design a system, component, or process to meet desired needs 
(d) an ability to function on multi-disciplinary teams 
(e) an ability to identify, formulate, and solve engineering problems 
(f) an understanding of professional and ethical responsibility 
(g) an ability to communicate effectively 
(h) an understanding of the impact of engineering solutions in a global and societal context 
(j) a knowledge of contemporary issues 
(k) an ability to use the techniques, skills, and tools necessary for engineering practice. 
 
Specifically, students shall: 

● Learn to implement robotic solutions with hardware and software technical platforms; 
● Collaborate in small multidisciplinary teams to design for and solve open-ended complex 

problems (leveraging mathematical analysis, computational thinking, and engineering 
design); 

● Document work to create multimedia digital portfolio of hardware and software solutions; 
● Understand and appreciate the role of robotics (and human-robot interaction) in the 

real-world; 
● Combine engineering design principles with technical knowledge and creativity to invent 

new robotic creations; and, 
● Have opportunity to participate in classwide discussions to voice opinions towards and 

debate current trends in robotics 
 
Textbook: There is no textbook associated with this class, but instead most of the course 
content will be delivered through online videos you’ll need to watch (links posted to course 
website), online tutorials, and in-class lectures/information. 
 
Robotics Toolset and Programming Software: For the hands-on projects, we will initially be             
using the LEGO MINDSTORMS EV3 robotics kit as then later a custom robotics kit built within                
the Tufts CEEO (both of which will be on loan to you from Tufts, and must be returned in original                    
shape at the end of the course). When assignments are given, details as to other acceptable                
materials (e.g. to supplement the kit) will be specified. You will be required to find any additional                 
resources not explicitly provided by the instructor. In terms of software, we’ll be using the Python                
programming language and a custom web-based IDE (Integrated Development Environment)          
for accessing/programming the hardware. 
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Additional Information: 
 
Students with Disabilities: Tufts University values the diversity of our students, staff, and             
faculty; recognizing the important contribution each student makes to our unique community.            
Tufts is committed to providing equal access and support to all qualified students through the               
provision of reasonable accommodations so that each student may fully participate in the Tufts              
experience. If you have a disability that requires reasonable accommodations, please contact            
the Student Accessibility Services office at Accessibility@tufts.edu or (617) 627-4539 to make            
an appointment with an SAS representative to determine appropriate accommodations. Please           
be aware that accommodations cannot be enacted retroactively, making timeliness a critical            
aspect for their provision. 
 
Academic Integrity: Tufts holds its students strictly accountable for adherence to academic            
integrity. The consequences for violations can be severe. It is critical that you understand the               
requirements of ethical behavior and academic work as described in Tufts’ Academic Integrity             
handbook. If you ever have a question about the expectations concerning a particular             
assignment or project in this course, be sure to ask me for clarification. The Faculty of the                 
School of Arts and Sciences and the School of Engineering are required to report suspected               
cases of academic integrity violations to the Dean of Student Affairs Office. If I suspect that you                 
have cheated or plagiarized in this class, I must report the situation to the dean. For more                 
information, review Tufts’ Academic Integrity policies. 
 
Other: Any student who has difficulty affording groceries or accessing sufficient food to eat              
every day, or who lacks a safe and stable place to live, and believes this may affect their                  
performance in the course, is urged to contact the Dean of Student Affairs Office for support.                
Furthermore, please notify the professor if you are comfortable in doing so. 
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