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Curriculum (Control-Mandatory)
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Curriculum (Control-Selective)
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Dynamic System control

• Open-loop and Closed-loop control

– Open-loop: Central heating boiler controlled only
by a timer

– Closed-loop: the boiler would utilises a thermostat
to monitor the building temperature, and feed-
back a signal to ensure the controller output
maintains the building temperature close to that
set on the thermostat.
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Applications
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Industrial Control Systems

Robotics and Mechatronics

Motion Control

Process Control

Process Optimization



Feed-back Control Systems

6



Feed-back Control Systems

• Cruise Control

• Segway

• Robotic Arms
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Logic Control

• Implemented by interconnected electrical
relays and cam timers using ladder logic.

• Today, are constructed with microcontrollers
or more specialized Programmable Logic
Controllers (PLCs).
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Logic 
Control
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Elevators

Washing Machines

Manufacturing Assembly 
Lines

Robotics Devices



Linear Control

• Proportional Control

– A type of linear feedback control system in which
a correction is applied to the controlled variable
which is proportional to the difference between
the desired value (setpoint – SP) and the
measured value (process value – PV).

– Is not effective for rapid and timely corrections
and responses.
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Linear Control

• Proportional Control

– It cannot eliminate the residual SP–PV error.
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Linear Control

• Proportional Integral-Derivative (PID) Control

– To resolve the problems of proportional control
systems, many feedback control schemes include
mathematical extensions to improve performance.
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PID Control
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Fuzzy Logic

• Fuzzy logic is an attempt to apply the easy
design of logic controllers to the control of
complex continuously varying systems.

• Basically, a measurement in a fuzzy logic
system can be partly true, that is if yes is 1 and
no is 0, a fuzzy measurement can be between
0 and 1.
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Fuzzy Logic

• The term fuzzy logic was introduced with the
1965 proposal of fuzzy set theory by Lotfi
Zadeh.

• Fuzzy logic modifies Boolean logic to be
arithmetical.
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New Concepts 

• Artificial Intelligence or Machine Intelligence

• Machine Learning

• Neural Networks

• Deep Learning
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THANKS FOR YOUR ATTENTION

Any Question?
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