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De Silva, C.W., “Mechatronics-An Integrated Approach”, Taylor & Francis, CRC
Press, 2005.

Histand, M.B., Alciatore, D.G., “Introduction to Mechatronics and Measurment
Systems”, McGraw-Hill, 1999.
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mechatronics

The synergistic integration of mechanical engineering,
with electronics and intelligent computer control in
the design and manufacturing of industrial products
and processes.

Harshama, F., Tomizuka, M., and Fukuda, T., “Mechatronics—What is it, why, and how?—an editorial,” IEEE/ASME Transactions on
Mechatronics, Vol. 1, No. 1, 1996, pp. 1-4.
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Mechatronics is the combination of

mechanical engineering, electronic Control

Systems

engineering, computer engineering,

Control
Electronics

software  engineering, control

Electronic
Systems

engineering, and systems design

Electro-

engineering in order to design and 2\ Q) cchanics

manufacture useful products. % Mechanical

Systems
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1. Physical Systems Modeling

2. Sensors and Actuators

3. Signals and Systems

4. Computers and Logic Systems
5. Software and Data Acquisition

. . = == =
Simulation 2 E [« Actuators=| § E [¢D/A— & E
and Modelling 9 - 2o
£2 2 £ S
Automatic @9 — sensors > " —A/D> D
Control = =
Optimization

Electromechanical | | Real-time Interface
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MECHANICS OF SOLIDS
TRAMNSLATIONAL AND ROTATIONAL SYS
FLUID SYSTEMS
ELECTRICAL SYSTEMS MECHATRONICS MODELING
THERMAL SYSTEMS SIGNALS AND SYSTEMS IN MECHATRONICS
MICRO- AND NANO-SYSTEMS RESPONSE OF DYNAMIC SYSTEMS
ROTATIONAL ELECTROMAGNETIC MEM ROOT LOCUS METHODS
PHYSICAL SYSTEM ANALOGIES FREQUENCY RESPONSE METHODS
FUNDAMENTALS OF TIME AND FREQUENCY STATE VARIABLE METHODS
SENSOR AND ACTUATOR CHARACTERISTIC STABILITY, CONTROLLABILITY, AND OBSERY|
SENSORS OBSERVERS AND KALMAN FILTERS
Linear and rotational sensors DESIGN OF DIGITAL FILTERS
Acceleration sensors OPTIMAL CONTROL DESIGN
and pressure sensors ADAPTIVE AND NONLINEAR CONTROL DESI
NEURAL NETWORKS AND FUZZY SYSTEMS
Temperature me: 5 INTELLIGENT CONTROL FOR MECHATRONI
Ranging and proximi IDENTIFICATION AND DESIGN OPTIMIZATION
Light detection, image, and vision systems
Fiber optic de:

Micre- and nanosensors
AC UATOFISI Sensors and Actuators

Electro-mechanical actuators .
: ignals an m
Motors: DC motors, AC motors, and stepper mo Signals and Systems

hydraulic actuators
and nanoactuators

Software and
Data Acquisition

Computers and
Logic Systems

DATA ACQUISITION SYSTEMS CRANIAR LAk - S
TRANSDUCERS AND MEASUREMENT SYST COMMUNICATION SYSTEMS
A/D AND D/A CONVERSION ol B S S

AMPLIFIERS AND SIGNAL CONDITIONING L‘:’G?l(.‘- SYSTEM D\ESIGI‘-I‘ . .
COMPUTER-BASED INSTRUMENTATION SY4 ASYNCHRONOUS AND SYNCHRONQUS SEQUENTIA

SOFTWARE ENGINEERING COMPUTER ARCHITECTURES AND MICROPROCESS
DATA RECORDING SYSTEM INTERFACES
PROGRAMMABLE LOGIC CONTROLLERS
EMBEDDED CONTROL COMPUTERS
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The CubeStormer 2 is a robot that solves a 3x3x3 Rubik’s Cube in less time than it takes to
say it (5.35 seconds). Actually he is even faster than the world record by Australian Feliks
Zemdegs who made it in 5.66 seconds.

http://www.vincentabry.com/en/robots/page/3
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Watch a Robot Solve a Rubik’s Cube in 1 Second

http://time.com/4192292/robot-rubiks-cube/
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Primer V2 is a small humanoid robot (a customized $2000 Kondo KHR-3HV developed
by Mr. Guero from Japan) who can ride a bike.

http://www.vincentabry.com/en/robots/page/3
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http://www.vincentabry.com/en/robots/page/3



S 550 b i 3 (Slellie

Robotics in Surgery

http://spectrum.ieee.org/automaton/robotics/robotics-software/robot_surgery reassuring or_scary
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Robotics in Surgery
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Medical Robotics, Edited by Vanja Bozovic, 2008
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Desired " . Actual
distance Error | Computer p[Cruise controll |5 oo _, distance
between Control and ABS between
vehicles - . . vehicles
Relative velocity
Radar
Measured distance Measurement

(@)

Range and
velocity as
measured by
radar

(b)

Modern Control Systems, 9th ed., R. C. Dorf and R. H. Bishop, Prentice-Hall, 2001
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MECHANICAL SYSTEM

- stepper motors
- servo motors

- hydranlics, pnenmatics

- system mnde] - dynamic response
ACTUATORS SENSORS
- solenoids. voice coils - switches - strain =ase
- DC motors = oco

- digital encoder - MEMs

- potentiometer - thermocouple
- photoelectrics - accelerometer

L

INPUT SIGNAL
CONDITIONING

AND INTERFACING
- discrete circuits - filters
- anyplifiers -AD. DD

|

GRAPHICAL
DISPLAYS

-LEDs ~TET
- digital displays - CRT

OUTPUT SIGNAL
CONDITIONING
AND INTERFACING
-D/IA. DD

- amplifiers
- PWh

- power transistors
- POWET O AIps

- logic circuits

DIGITAL CONTROL
ARCHITECTURES

- sequencing and tinkng

- microcontroller - logic and anthmetic

-3BC

-PI.C

- control algorithms
- communication

Histand, M.B., Alciatore, D.G., “Introduction to Mechatronics and Measurement Systems”, McGraw-Hill, 2011.
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Autonomous Running Jumps Over
Obstacles in the MIT Cheetah 2

Hae-Won Park, Patrick Wensing, and Sangbae Kim

/? MITMECHE
e 3 AAITRM ETI™ ~ =3 — i AT
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(http://www.asee.org/file_server/papers/attachment/file/0002/2662/AutomationBiodieselProcessor-ElSawy-022812.pdf)



