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Goal

An introduction to mechatronics, or the interfacing of mechanical and 
electrical systems. Focus is on embedded controllers and their 
programming, actuators, sensors, and integration of these 
components to create a complete functional automated mechatronic 
system. Gain hands-on experience with mechatronic system 
modelling, control algorithm design and implementation.



Definition:  Mechatronics

The word mechatronics originated in Japan and
was created by Tetsuro Mori, an engineer of
Yaskawa Electric Corporation.

Mechanics

Electronics

Mechatronics

https://mechatronics.colostate.edu/definitions/

Synergistic integration of mechanical engineering with
electronics and intelligent computer control in the design
and manufacturing of industrial products and processes.
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Components Summary

• Mechanical System
• Power Supply
• Sensors
• Actuators
• Driver
• Control and Information Processing
• Interface



Benefits

• Higher precision

• Versatile functions

• Energy efficient 

• Increased productivity

• Higher flexibility



Topics

Topic 1: Graphical 
Programming 
Tools

• Graphical 
Programming 
Tools 
Environment

• Application 
Programming

• Using Loops
• Data Structure
• Modularity

Topic 2: Sensors

• Angular 
Displacement

• Distance and 
Proximity

• Pressure
• Contact
• Inertial 

Measurement

Topic 3: Actuators 

• DC Motor 
Modelling

• DC Motor 
Velocity Control

• DC Motor 
Position Control

Topic 4: Control 
System

• Inverted 
Pendulum 
Modelling

• Pole Placement
• Optimal Control-

Linear Quadratic 
Regulator

• Swing-Up Hybrid 
Control



Topic 1: Graphical Programming Tools

• LabVIEW Environment
• LabVEW Datatypes
• While Loop
• For Loop 
• Timer 
• SubVIs…



Topic 2: Sensors

• Angular displacement
• Distance and proximity
• Pressure
• Contact
• Inertial Measurement



Topic 3&4: Actuators & Control System

• DC Motor Modelling
• DC Motor Velocity/Position Control
• Inverted Pendulum Modelling
• Pole Placement
• Optimal Control
• Swing-Up Hybrid Control



Group

• Group
• 4 students
• 10 groups
• Student ID
• Lab session assigned

• Studio, lab reports, group project submission
• One group member, do not repeat
• Every group members’ names
• Same grade for every group member



Late Submission

• Studio
• Lab reports
• Group project 

Late submission is allowed for the terms marked in yellow with the 
following rules

Late submission full mark = 100% ൈ 𝑟௡

𝑟 ൌ 0.8: discounted return coefficient
𝑛 : number of late weeks



Lab Sessions

• Location:  Zone 3-116

• Times: Tuesday 8:30 AM– 10:00 AM 
Tuesday 1:30 PM– 3:00 PM 

• Attendance is required, signup sheet
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Lab Handouts

• Print out and bring handout to lab

• Read the handout before the lab 

• Focus on the following:
• What is the objective of the experiment?
• “For the Report” and “For the Discussion” sections of the handout. 



Format Guidelines

• Memo Reporting
• Full Report 
• IEEE Formatting Structure

• Captions are placed above tables
• Captions are placed below figures
• Reference all tables and figures in the text
• Cite figures and tables if copied from material
• For Full Reports, table and figure follow their text reference
• For Memos, tables and figures should be placed on separate pages following the main text.
• Hand sketches are not acceptable and be sure to label axes when making figures of raw or 

calculated data.
• Memos and full reports are objective, scientific accounts of the experiment and its 

results. Avoid the use of personal pronouns (i.e. I, he, she, and we) in the report.
• “I wired the protoboard according to the schematic shown in Figure 1. I measured the 

output voltage.”

• “The protoboard was wired according to the schematic shown in Figure 1. The output 
voltage was measured.”



Format Guidelines
Captions are placed above tables
Captions are placed below figures



Guidelines for Lab Memos
• The purpose of the memo format is to demonstrate the proper manner for reporting to a

supervisor who is not interested in the details of the experiment, but just the outcome. Thus, the
memo needs to be a CLEAR and CONCISE account of the experiment

• What was done
• What are the results
• A discussion of the meaning of the results.

• Memos should include:
• Memo To: , Memo From: , Date , Subject
• Three paragraphs that make up main text.

• Objective and Procedure
• Summary of Results
• Discussion

• What to avoid:
• Headings
• Equipment List
• Exceeding 1 page of text, more than 3 pages total







Report Grading

Reporting Format Percent of Lab Report Grade

Memos (10) 40% 

Lab report (1) 40%



Guidelines for Lab Reports

The purpose of the full report format is to describe not only the set-up and 
the results of the experiment, but also the theoretical background which is 
the basis for designing and conducting the experiment. Thus, the full report 
needs to be a DETAILED and COMPLETE account of the experiment.

• Title
• Abstract or Objective
• Introduction or Theory
• Procedure of Methodology
• Summary of Results
• Discussion
• Conclusion
• References
• Appendix


