
Introduction to Control Systems
OBJECTIVES

After studying this chapter, you should be able to:
• Distinguish between open-loop and closed-loop control systems.
• Understand control system block diagrams.• Understand control system block diagrams.
• Explain transfer functions.
• Differentiate between analog and digital control systems.
• Know how process control systems work.
• Know how servomechanisms work.
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Block diagram of a control system
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Open-Loop Control Systems
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การทาํงานลูปปิดทาํงานอยา่งไรการทาํงานลูปปิดทาํงานอยา่งไร

การ

Action
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Open Vs. Closed Loop SystemsOpen Vs. Closed Loop Systems

�� OPEN LOOPOPEN LOOP

•• Simple DesignSimple Design

•• Accuracy dependant Accuracy dependant 
on calibrationon calibration

•• Unlikely to become Unlikely to become 

�� Closed LoopClosed Loop

•• More accurateMore accurate

•• Less sensitive to Less sensitive to 
changes in changes in 
environmentenvironment•• Unlikely to become Unlikely to become 

unstableunstable

environmentenvironment

•• Smooth responseSmooth response

•• Can become Can become 
unstableunstable
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Advantages of a ClosedAdvantages of a Closed--Loop Loop 

Feedback System Feedback System 

�� Increased AccuracyIncreased Accuracy

•• Increased ability to reproduce output with Increased ability to reproduce output with 
varied input.varied input.

�� Reduced Sensitivity to DisturbanceReduced Sensitivity to Disturbance

•• SelfSelf--correcting minimizes effects of system correcting minimizes effects of system •• SelfSelf--correcting minimizes effects of system correcting minimizes effects of system 
changes.changes.

�� Smoothing and FilteringSmoothing and Filtering

•• System induced noise and distortion are System induced noise and distortion are 
reduced.reduced.

�� Increased BandwidthIncreased Bandwidth

•• Produces sat. response to increased range of Produces sat. response to increased range of 
input changes.input changes.
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Transfer Functions

� A transfer function (TF) is a mathematical 
relationship between the input and output of a 
control system component.control system component.
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ANALOG AND DIGITAL CONTROL SYSTEMS
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CLASSIFICATIONS OF CONTROL SYSTEMS

Process Control

• continuous process

• batch process
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continuous process
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batch process
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Process control in mixing paintProcess control in mixing paint
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Process control in mixing paintProcess control in mixing paint
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Process control in mixing paintProcess control in mixing paint
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Approaches of multiprocess controlApproaches of multiprocess control
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Sequentially Controlled Systems

� time-driven,

� event-driven.
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Servomechanisms
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Numerical control (NC)

computer-aided design (CAD),

computer-aided manufacturing(CAM).

computer-integrated manufacturing (CIM),
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Questions?Questions?
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SUMMARY

� GLOSSARY

• actuator The first component in the control system which generates physical movement,

typically a motor. The actuator gets its instructions directly from the controller.

Another name for the actuator is the final control element

analog control system • analog control system A control system where the controller is based on analog

electronic circuits, that is, linear amplifiers.

• batch process A process that has a beginning and an end and is usually preformed

over and over.

• CAD See computer-aided design.

• CAM See computer-aided manufacturing.
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GLOSSARY

� CIM See computer-integrated manufacturing.

� closed-loop control system A control system that uses feedback. A sensor continually 
monitors the output of the system and sends a signal to the controller, whic makes adjustments 
to keep the output within specification.

� comparator Part of the control system that subtracts the feedback signal (as reported by the 
sensor) from the set point, to determine the error.
computer-aided design A computer system that makes engineering drawings.� computer-aided design A computer system that makes engineering drawings.

� computer-aided manufacturing A computer system that allows CAD drawings to
be converted for use by a numerical control (NC) machine tool.

� computer-integrated manufacturing A computer system that oversees every step
in the manufacturing process, from customer order to delivery of finished parts.

� continuous process A process wherein there is a continuous flow of product—for
example, a steam boiler where water is continuously pumped in and steam continuously comes 
out.
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