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Faculty of Engineering and Applied Science 

 

 

 

MECH 452 Mechatronics Engineering 
 

Course Outline – Fall 2018 
 

This is your course syllabus. Keep it for future reference. 

Instructor Information  

Brian Surgenor, PhD, PEng 

Nicol Hall, Room 225 

Office Hours:  
 
Find me in the lab during any of the 
scheduled lab or tutorial sessions. 

 

Teaching Assistant Information  
Teaching Assistants (TAs) contact information can be found on the class website.  

Calendar description  
This is a course in mechatronic systems design. Mechatronics Engineering, an integration of 
computer, electrical and mechanical engineering, is studied in a series of labs that focus on 
electronics, microcontrollers, programmable logic controllers and mobile robots. The lectures 
provide the theoretical background to the labs, and include discussion of related industrial and 
commercial applications. The knowledge and experience gained in the lectures and labs is 
applied to a class project. (0/0/0/30/30) 
 
PREREQUISITES:  ELEC 252 or ELEC 310 or ENPH 333 or ENPH 334, and MECH 350 or 
MTHE 332, and permission of the instructor 
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Indicators and Outcomes 
 
Graduate attribute indicators 
 
MECH 452 develops the Canadian Engineering Accreditation Board Graduate Attributes through 
the following indicators: 
 

APSC-2-IN-2: Apply transducers for the measurement of position, velocity, range, colour 
and shape. 

APSC-2-IN-3: Program a micro controller for data acquisition and control to acquire and 
process digital and analog data. 

APSC-2-IN-6: Synthesizes information from experimentation, investigation, and literature to 
reach substantiated conclusions.  

APSC-2-CO-3:  Effectively communicates technical information following a prescribed format 
and using standard grammar and mechanics.  

APSC-2-CO-6: Constructs effective figures, tables, and drawings employing standard 
conventions to compliment text.  

APSC-3-DE-4 Applies creative approaches to identify and develop alternative concepts and 
procedures 

APSC-3-ET-1 Selects and applies, with some guidance, appropriate techniques, tools, and 
processes to accomplish a task.  

Elements of the course support the Design attribute, where students make open ended choices 
about how to implement and operate systems in both hardware and software. 

 

Course Learning Outcomes (CLO) 

By the end of this course, learners should be able to:  

CLO 1: Work with a microcontroller software suite/editor and write programs to operate the 
microcontroller 

CLO 2: Write programs to read various sensors and/or control various actuators 

CLO 3: Calibrate performance of different sensors and identify their weaknesses and 
strengths 

CLO 4: Demonstrate tuning of a closed loop control algorithm with real hardware 

CLO 5: Write programs to enable a mobile robot to perform a complex task, with multiple 
sensors as inputs 

CLO 6: Demonstrate lifelong learning skills by finding and reviewing technical specifications 
of new controllers and/or sensors 

CLO 7: Write a technical report that succinctly summarizes the results of a laboratory  

CLO 8: Draw a flowchart given a program specification 
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CLO 9: Debug a software program that fails to run as designed 

CLO 10: Debug a hardware circuit that fails to run as designed 

CLO 11: Work with a Programmable Logic Controller (PLC) software suite/editor and write 
programs to operate the PLC 

CLO 12: Explain what mechatronics engineering is all about, with good and bad examples to 
illustrate your answer 

Prerequisite knowledge 
This course is designed for learners with no background in microcontrollers; however, they will 
need to be comfortable with the foundations from first year (in particular APSC 142 Introduction to 
Computer Programming) and upper year material covered in their courses in Electronics (ELEC 
252 or ELEC 310 or ENPH 333 or ENPH 334) and Control Systems (MECH 350 or MTHE 332). 

Course length and pace 
This course represents a study period of one semester. The course material is organized into 9 
labs over 7 weeks and a class project that takes place over 5 weeks.  Learners can expect to 
invest on average 7 to 9 hours per week in this course. At the end of this document is a Timetable 
and more detail is found on the class website. 

Learners who adhere to a pre-determined study schedule are more likely to successfully 
complete the course on time.  

Academic integrity 
Engineers have a duty to: 

 Act at all times with devotion to the high ideals of personal honour and professional 
integrity 

 Give proper credit for engineering work 
 

-Professional Engineers Ontario Code of Ethics, Section 77 of the O. Reg. 941 
http://peo.on.ca/index.php?ci_id=1815&la_id=1 

The quote above describes the standard of behaviour expected of professional engineers. As 
engineering students, you have made a decision to join us in the profession of engineering, a 
long-respected profession with high standards of behaviour.  

As future engineers, we expect you to behave with integrity at all times. Our policies do not 
prohibit you from collaborating, even closely, with fellow learners in any class. Indeed, we strongly 
encourage collaboration and teamwork, when conducted responsibly. We have however, set firm 
guidelines on the quality of submitted work and have taken a strong stand against plagiarism and 
other forms of academic dishonesty.  Briefly stated, we expect that submitted work bears the 
name of all those contributing to it, and that you do not allow others to copy your work.  

Should a student’s submitted work be suspected of containing evidence of academic dishonesty, 
action shall be taken, as required by the Faculty of Applied Science policy on academic integrity: 
http://engineering.queensu.ca/policy/Honesty.html 
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Additional information on the University’s policies concerning academic dishonesty can be found 
on the Queen’s website. All learners are expected to familiarize themselves with these 
policies and to conduct themselves accordingly. 

 Senate Academic Integrity Policy Statement  
 Procedures for dealing with departures from academic integrity in the Faculty of 

Engineering and Applied Science 
 Queen's University Code of Conduct 

 

Expectations for interaction 
There will be opportunities to interact with your instructor(s), TA(s) and fellow classmates 
throughout this course.  As highlighted above, we expect you to behave with integrity at all times. 
If you have a confidential mater that you would like to discuss with an instructor, their email 
addresses and telephone numbers at the top of this document.  Expect email replies within 48 
hours and in some cases within 24 hours.  Instructors and TAs will be providing feedback to 
learners on graded activities.  Expect feedback within 7 days of the due date. 

Course-specific policies 
In keeping with the Faculty of Engineering and Applied Science Faculty Regulation 5b, “A student 
who claims illness or compassionate grounds as a reason for missing any required component of 
the course other than the final exam is responsible for making alternative arrangements with the 
instructors concerned.” Note that unacceptable reasons include: malfunctioning computer, travel 
plans to go home for holidays, generally behind on schoolwork, etc. The instructor may request 
some substantiating documentation. If alternate arrangements are not agreed upon, then the 
normal late penalty will apply as described in the assignment. 

Individual needs and support 
Learners with diverse learning styles and needs are welcome at Queen’s. In particular, if you 
have a disability or health consideration that may require accommodations, please feel free to 
approach the instructor and/or Accessibility Services as soon as possible.  The Accessibility 
Services staff is available by appointment to develop individualized accommodation plans, 
provide referrals and assist with advocacy. The sooner you let us know your needs, the better we 
can assist you in achieving your learning goals at Queen’s. For further information, visit the 
Student Wellness Services website.  The class website is powered by the Brightspace by D2L 
Learning Environment that complies with common accessibility standards and every effort has 
been made to provide course materials that are accessible.  If you find any element of this course 
difficult to access, please discuss with your instructor how you can obtain an accommodation. 

Academic and student support 
Queen’s has a robust set of supports available to you including the Library, Student Academic 
Success Services (Learning Strategies and Writing Centre), and Career Services.  Learners are 
encouraged to visit the Faculty of Engineering and Applied Science Current Students web portal 
for information about various other policies such as academic advisors, registration, student 
exchanges, awards and scholarships, etc. 



Page 5 of 6  

 

Evaluation 

Activity Due Date (before midnight EST, 
 unless otherwise specified) 

Weight Alignment 
with 

UDLE

Alignment 
with 

CLOs

Stack-based 
Labs 

Weeks 1, 3, 5 and 12 
5 @ 5%/each = 

25% total 
UDLEs 
1,2,3 

CLOs 1 to 
10, 11 

Robot-based 
Labs 

Weeks 2, 4 and 6 
3 @ 10%/each = 

30% total 
UDLEs 
1,2,3 

CLOs  
1 to 10 

Class Project 
(3 stages) 

Weeks 7 to 11 
3 @ 10%/each = 

30% total 
ALL 

UDLEs 
CLOs  
1 to 10 

Term Test Week 9 10% 
UDLEs 
1,2,3,5 

CLOs 
8,9,10,12 

Class 
Participation  

 Week 1 to 12 (10 lectures) 5%   

Total 100%   

Laboratories 
More information about the Laboratories can be found on the class website. 

Class Project 
More information about the Class Project can be found on the class website. 

Term Test 
More information about the Term Test can be found on the class website. 

Course materials 
Recommended textbook  

 De Silva, C.W.  2010.  Mechatronics: A Foundation Course (1st ed.), New York, CRC 
Press, Taylor & Francis Group  

Other material 

All other course material is accessible via the class website.  Once you have completed reading 
this Course Outline in detail, explore the Content link on the class website to find the module-
specific material.  

General feedback 
Your input is essential for maintaining and improving the quality of this course material for future 
offerings, e.g., course content, typos, assignments, readings, course design. Email your 
comments to any instructor.  Your input will also be solicited in course evaluation surveys.  

Important information 
Your instructors are your first point of contact.  Their contact information can be found at the 
top of this document. If you have questions about this course during the semester, contact your 
instructors.  Please use email as the primary means of content.  
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Timetable for Fall 2018 (proposed) 

Week Time Classroom and Prelab Lectures Laboratories and Project 

1 
Sept 6  
to 12 

Thurs 9:30 #1 – Introduction and L1 & L2 Prelab  
1st lab period  L1 – Arduino  and L2 - Servomotor 
2nd lab period  L2 – Servomotor continued 

2 
Sept 13 
to 19 

Thurs 9:30 #2 – Coding and L3 Prelab  
1st lab period   L3 –  Arduino IDE Coding 
2nd lab period #3 – L4 Prelab L4 – Robot Navigation by Contact 
Tutorial Benchmark Term Test 

3 
Sept 20 
to 26 

Thurs 9:30 #4 – Flowcharts and Range Sensors  
1st lab period   L4 - continues (testing) 
2nd lab period #5 – L5 Prelab L5 – Range Sensing with the Stack 

4 
Sept 27 
to Oct 3 

 Thurs 9:30 #6 – Ugly Design and L6 Prelab  
1st lab period  L6 – Robot Navigation by Range 
2nd lab period  L6 - continues (testing) 

5 
Oct 4 
to 10 

Thurs, 9:30 #7 – Colour and L7 Prelab   
1st lab period  L7 – Colour Sensing with Stack 
2nd lab period No lab (Thanksgiving, Monday, Oct 8) 

6 
Oct 11  
to 17 

 Thurs 9:30 #8 – Machine Vision and L8 Prelab  
1st lab period  L8 – Robot Navigation by Colour 
2nd lab period #9 – S1 Prelab Stage 1 - Navigating the Bridge 

7 
Oct 18 
to 24 

 Thurs 9:30 #10 – Design Failure and S2 Prelab  
1st lab period   Stage 2 – Response to Traffic Lights 
2nd lab period   S2 - continues 

8 
Oct 25 

to Oct 31 

 Thurs 9:30 No lecture (Fall break, Oct 25) 
1st lab period No lab (Fall break, Oct 25) 

2nd lab period #11 – S3 Prelab  Stage 3 – Navigating the Corridor 

9 
Nov 1 
to 7 

 Thurs 9:30 #12 – Driverless Vehicles  
1st lab period  S3 – afternoon & evening group A practice 
  (evening group B has day off) 
2nd lab period  S3 – afternoon & evening group A testing 

   (evening group B has day off) 

10 
Nov 8 
to 14 

 Thurs 9:30 Term Test 
1st lab period   S3 – evening group B practice 
  (afternoon and group A have day off) 
2nd lab period  S3 – evening group B testing 

   (afternoon and group A have day off) 

11 
Nov 15 
to 21 

 Thurs 9:30 #13– Review of Term Test and USATs  
1st lab period  Stage 4 - practice (optional, by invitation) 
2nd lab period  S4 - competition (optional) 

12 
Nov 22 
to 28 

 Thurs 9:30 #14 – PLCs, Actuators & L9 Prelab
1st lab period   L9 – Intro to PLCs (workstation signoff) 
2nd lab period   No lab 

 
 


