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Background: The portmanteau "Mechatronicstécha for mechanisms, anionics
for electronics) was first coined by Mr. Tetsuro Mori, a senigjireeer at the Japane
company Yaskawa, in 1969. The term was originally created tgr@ds the field o
study of automata (self-operating machines) from an engineeringepéve. Today
this interdisciplinary degree involves courses not only in aecls, electronics
robotics and control engineering, but also in computer engingeaoftware
engineering, communications, digital signal processing aaed ranotechnolog
(MEMS) and biotechnology

Being such a broad area, many universities around the world afégr &ither a
specific four-year degree or a multi-disciplinary degree in Mechatr&mgseering -
the latter is usually obtained by taking classes from depardnsanh as ME, ECE, al
CS. Since every mechatronic system requires a mechanism and ths/sensators t
control such mechanism, in this introductory course, we wilisoon three majc
topics, as explained ne

Course Description: Course focuses on: 1) mechatronic systems and their
components; 2) the mathematical tools used to modeltmalltend mobile robots; ar
3) vision sensors, their underlying models and the alguoatthat allow us to contr
and interact with robo
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Electrical
technology

Computer
technology

FIGURE 1.1: The field of mechatronics: intersection
of mechanical, electrical, and computer science.
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©): Brain for decision making

(S): Eye for sensing

Input Output
—p Process ———
@: Muscles for actuation
(a)
o ® Input Output
e ati
DO, Actuation _ Proiiss
DAC}———|  system
DI, [€ di
. Sensors S
ADC o
(b)

FIGURE 1.2: Manual and automatic control system analogy: (a) human controlled and

(b) computer controlled.
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Operator/ c _
communications [ . ontrol computer
: (PLC)
interfaces
Power source Machine/Process
- 'y = [ -
(engine pump) ————P»  Actuators (valves) p—— (mechanism) e - Sensors

FIGURE 1.3: Main components of any mechatronic system: mechanical structure, sensors,
actuators, decision-making component (microcontroller), power source, and human/
supervisory interfaces.
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MECHANICAL SYSTEM

- system model

- dynamic response

ACTUATORS

- solenoids, voice coils

- DC motors

- stepper molors

- SETVO MOtors

- hydraulics, pneumatics

SENSORS

- switches

ll

- strain gage
- potentiometer - thermocouple
- photoelectrics - accelerometer

- digital encoder - MEMSs

INPUT SIGNAL
CONDITIONING
AND INTERFACING

- discrete circuits - filters

- amplifiers - A/D, D/D

A
OUTPUT SIGNAL
GRAPHICAL CONDITIONING
DISPLAYS | ] AND INTERFACING
- LEDs -LCD |
- digital displavs - CRT H w_.”wm_wﬁ - power transistors
i - - power op amps

- logic circuits

DIGITAL CONTROL
ARCHITECTURES

- communication

Figure 1.1 Mechatronic system components.

- sequencing and timing
- microcontroller - logic and arithmetic
- SBC - control algorithms
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DC motors with piezoelectric
belt and gear drives inkjet head

digital
encoders
with
photo-
interrupters

limit
switches

printed circuit boards
with integrated circuits

LED light tube

Figure 1.2 Inkjet printer components.
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3D Modelling

3D Models from Structured-Light Scanners
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