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Mechatronic is an interdisciplinary science that integrates mechanic and
electronic and computer.
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To create a magnetic fields that pull and push the train.
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Magnetic field is generated around the coil
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In EMS uses the attractive force of electromagnets places in the guide-
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In EDS uses the Repulsive force of electromagnets places in the guideway.
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Propulsion is the force that the train forward.
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Figure 1.1 Process to be controlled.

Desired output Actuating
E— .
response device

Process —> Output

Figure 1.2 Open-loop control system (with feedback).
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Figure 1.3 Closed-loop feedback control system (with feedback).
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Closed -loop control system: Flush toilet

Plant : ter tank
ant : water tan| water 0 l
Input : water flow Piston
Output : water level h(t)

L lever
Expected value : ho float

Sensor : float
Controller : lever

Actuator : piston

Controller
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/T
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|—'| Piston |—'ql(t)

h) threshold

Wiater Tank
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Pressure
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Motor control

Closed -loop control system
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Figure 1.4 Watt's flyball governor.
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Chapter 1 ntroduction to Control Systems
Desired Error
. i . Actual
course Driver Sleerln_g Automobile
of travel mechanism course
of travel
Measurement
visual and
tactile
(2)
-
Twiard
L el
Aetml of mwl
derection
el
(b)

FIGURE 1.6

(a) Automobile zsteering control system. (b) Thedriver uses thedifference
between the actual and the desired direction of travel to generate a controlled
adjustment of the steering wheel.

Input Error
: . Actual
desired Control device Actuator Process Output
Output
Sensor
Measured speed Feedback
FIGURE 1.7

A negative feedback system block diagram depicting a basic
closed-loop control system.
The control device is often called a “controller.”
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Image processing is a field that analysis and manipulation of digital image.
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FIGURE 1.8
A three-axis control system For inspecting individual semiconductor wafers
with a highly sensitive camera.

dexterous male Sl caws =F

g gy ais (Sbp slagilel ;o 6ob) @lasp)lS S piuw
52 Gt U (ol zrlans 51 J 518 (gl piancas 50 (5555 (slopinnns
omiS g B9y 9 b8 J5uS g Lo odad ol 5 aigd co i8S LS 5 (535

A Al Al (Gl (S03552 528 S (Sl STl oo
S JUSms Lansgs 9 05 o o3liinl g 23 Soed (sl JUSws 1S (o 5ran s
S5 58 098 0 oal Bl S 509 Sl JUSow 457 09 00 J S S iSUlg

el 00l ooly Lz VA

FIGURE 1.9
The Utah/MIT Dextrous Robotic Hand: A dextrous robotic hand having 18
degrees of freedom
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The control system design process
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FIGURE 1.11
(a) Open-loop (without feedback) control of the speed of a turntable.
(b) Block diagram model
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FIGURE 1.12
(a) Closed-loop control of the speed of a turntable.
(b)Blockdiagram model.
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FIGURE 1.13
The blood glucose and insulin levels
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Motor, | delivery Human
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Amplifier Pump, blood glucose
and and level
Valve
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Desired glucose level

Measured glucose level

Sensor

(b)

FIGURE 1.14

(a)Open-loop(without feedback) control and(b) closed-loopcontrol of blood

glucose.
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