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Mechanics of solids

Translational and rotational systems
Fluid systems

Elecfirical systems

Mechatronics modeling

Signals and systems in mechatronics
Response of dynamic systems

Root locus methods

Frequency response methods

State variable methods

Stability, controllability, and observability

Thermal systems

Micro- and nano-systems
Rotational electromagnetic mems
Physical system analogies

FUNDAMENTALS OF TIME AND FREQUENCY
SENSOR AND ACTUATOR CHARACTERISTICS
SENSORS

Linear and rotational sensors

Acceleration sensors

Force, torque, and pressure sensors

Observers and kalman filters

Design of digital filters

Optimal control design

Adaptive and nonlinear control design

Flow sensors Physical system modeling Neural networks and fuzzy systems
Temperature measurements
Ranging and proximity sensing

Intelligent control for mechatronics
Identification and design optimization

Light detection, image, and vision systems
Fiber optic devices
Micro- and nanosensors
ACTUATORS
Electro-mechanical actuators Signals and systems
Motors: DC motors, AC motors, and stepper motors
Piezoelectric actuators
Pneumatic and hydraulic actuators
Micro- and nanoactuators

Senscrs and actuators

Software and Computers and
data acquisition logic systems

Data acquisition systems
Transducers and measurement systems
A/D and D/A conversion

Digital logic
Communication systems
Fault detection

Amplifiers and signal conditioning
Computer-based instrumentation systems
Software engineering

Data recording

Logic system design

Asynchronous and synchronous sequential logic
Computer architectures and microprocessors
System interfaces

Programmable logic controllers

Embedded control computers

FIGURE 1.1 The key elements of mechatronics.
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