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FIGURE 1.8: A furnace or room temperature control system and its components using analog
op-amp as the controller. Notice that a fan driven by an electric motor is used to force the air
circulation from the heater to the room. A timer is used to delay the turn ON and turn OFF time
of the fan motor by a specified amount of time after the heater is turned ON or OFE A
microcontroller-based digital controller can replace the op-amp and timer components.
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FIGURE 1.8: Electronic “governor” concept for engine control using embedded
microcontroilers, Electronic control unit (ECU) decndes on fuel injection timing and amount in
real time based on sensor information.
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Emphasis on integrated design for products
*Optimal combination of appropriate technologies
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FIGURE 1.1: The field of
mechatronics: intersection of
mechanical engineering,
electrical engineering, and
computer science.
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FIGURE 1.3: Main components of any mechatronic system: mechanical structure, sensors,
actuators, decision making component (microcontroller), power source, human/supervisory
interfaces.
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Pacemaker:
Embedded tiny microcontroller
and battery

Leads are used to “sense”
heart condition

Leads to send electrical
pulses to stimulate heart
when needed

o e—
Paccma.kcls

Infarior Vena Cava

FIGURE 1.16: Example of an embedded computer controlled medical device: a
bio-mechatronic device. The pulse generator houses the battery (electrical power source) and a
tiny embedded computer. The electrical wires between the heart and the pulse generator
(pace-maker) are for both sensing the heart condition (sensor cables) and actuating the heart
beat by electrical pulse signal shocks to the heart muscle. The sensing-decision-actuation
functions are integrated via the pulse generator and electrical signal leads. Wapcaplet, Yaddah
[GFDL (www.gnu.org/copyleft/fdl.html) or CC-BY-SA-3.0
{http://creativecommons.org/licenses/by-sa/3.0/)], via Wikimedia.
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Advantages
*Robhot that can travel to other

planets and take measurements
automatically.
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*Arms, Legs, and other body p&
can be replaced with
electromechanical ones.
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One can understand the extent that
mechatronics reaches into various
disciplines, which include:

1.
. Sensors and actuators,

. Signals and systems,

. Computers and logic systems
. Software and data acquisition.
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Physical systems modeling,

Feedback control systems
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