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What is Mechatronics?
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Basic Definitions

The word mechatronics is composed of “mecha” from
mechanism and “tronics” from electronics. - Yasakawa

Mechatronics is defined as the synergistic integration
of mechanical engineering, with electronics and
intelligent computer control in the design and
manufacturing of industrial products and processes. —
Harashima, Tomizuka and Fukada (1996).

Mechatronics is a methodology used for optimal design
of electromechanical products. — Shetty & Kolk (1997)

A mechatronic system is not just a marriage of
electrical and mechanical systems and is more than just
a control system; it is a complete integration of all of
them.




Key Elements of Mechatronics

e The study of mechatronic systems can be
divided into the following areas of specialty:

Physical Systems Modeling

Sensors and Actuators

Signals and Systems

Computer and Logic Systems

Al S

Software and Data Acquisition



Key Elements of Mechatronics

FAJNDAMENTALS OF TIME AND FREQUENCY
SENSOR AND ACTUATOR CHARACTERISTICS
SENSORS
Linear and rotational sensors
Acceleration sensors
Force, torgue, and pressume Sensors
Flow sensors
Temperature measurements
Ranging and proximity sensing
Light detection image, and vision systems
Fiber optic devices
Micro-and nanosensors
ACTUATORS
Electro-mechanical actuators
Motors:DC motors, AC motors, and stepper motors
Piezoelectric actuators
Pneumatic and hydmaulicactuators
Micro-and nanocactuators

MECHAMNICS OF 50LI0S

TRANSLATIOMAL AND ROTATIOMAL SYSTEMS
FLUID SYSTEMS

ELECTRICAL SYSTEMS

THERMAL SYSTEMS

MICRC- AND NAMO-5YSTEMS
ROTATIOMAL El ECTROMAGNETIC MEMS
PHY5ICAL 5YSTEM ANALOGIES

Sensors and Actuators

Software and
Data Acquisition

Physical System Modeling

Signals and Systems

Computers and
Logic Systems

MECHATRONICS MODELING

SIGMNALS AND SYSTEMS IN MECHATRONICS
RESPONSE OF DYMAMIC SYSTEMS

ROOT LOCUS METHODS

FREQUEMNCY RESPOMSE METHODS

STATE VARIABLE METHODS

STABILITY, CONTROLLABILITY, AND OBSERVABILITY
OBSERVERS AND KALMAM FILTERS

DESIGN OF DIGITAL FILTERS

OPTIMAL CONTROL DESIGN

ADAFTNVE AND NOMLINEAR CONTROL DESIGN
MEURAL NETWORKS AND FUZZY SYSTEMS
INTELLHGENT CONTROL FOR MECHATROMICS
IDENTIFICATION AND DESIGN OPFTIMIZATION

DIGITAL LOGIC

COMMUMNICATION SYSTEMS

FAULT DETECTION

LOGIC SYSTEM DESIGN

ASYNCHRONOUS AMD SYNCHRONOUS SEQUENTIAL LOGIC
COMPUTER ARCHITECTURES AND MICROPROCESSORS
SYSTEM INTERFACES

PROGRAMMAELE LOGIC CONTROLLERS

EMBEDDED CONTROL COMPUTERS

DATA ACQUISITION SYSTEMS
TRANSDUCERS AND MEASUREMENT 5YSTEMS
A/D AND D/& CONVERSION

AMPLIFIERS AND SIGNAL CONDITIOMING
OMPUTER-BASED INSTRUMENTATION SYSTEMS
SOFTWARE ENGINEERING

DATA RECORDING
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Historical Perspective
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Historical Perspective

[n the late 19705, the Japan Society for the Promotion of Machine Industry (JSPMI) classified mecha-
tronics products into four categories |1]:

1. Clyss I: Primarily mechanical products with electronics incorporated to enhance functionality.
Examples include numerically controlled machine tools and variable speed drives in manufactur-
Ing machines.

). Class I1: Traditional mechanical systems with significantly updated internal devices incorporating

electronics. The external user interfaces are unaltered. Examples include the modern sewing
machine and automated manufacturing systems,
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Historical Perspective

3, Class 1 Svstems that retain the functionality of e traditional mechanicalsystem, but the internal
mechanisms are replaced by electronics, An example 15 the digital watch,

4, Class 1V: Products designed with mechanical and electronic technologies through svnergistic

integration, Examples tnclude photocopiers, tntelligent washers and dryers, rice cookers, and
automatic ovens,
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The Development of the Automobile

as a Mechatronic System
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The Development of the Automobile
as a Mechatronic System
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What is Mechatronics? And What’s
Next?

Mechatronics is an evolutionary process, not a
revolutionary one. It is clear that an all-encompassing
definition of Mechatronics does not exist, but in reality,
one is not needed. It is understood that Mechatronics
is about the synergistic integration of mechanical,
electrical, an computer systems. One can understand
the extend that Mechatronics, which include (i)
physical systems modeling, (ii) sensors and actuators,
(iii) signals and systems, (iv) computers and logic
systems, and (v) software and data acquisition.

Engineers and scientists from all walks of life and fields
of study can contribute to Mechatronics.
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