FIGURE 1.1 Process to be controlled.

Input Process Output

Copyright ©2017 Pearson Education, All Rights Reserved

ALWAYS LEARNING Modern Control Systems, Thirteenth Edition Copyright © 2017, 2011 by Pearson Education, Inc. P E A RS O N

Richard C. Dorf | Robert H. Bishop All Rights Reserved



FIGURE 1.2 Open-loop control system (without feedback).
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FIGURE 1.3 Closed-loop feedback control system (without feedback).
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FIGURE 1.4 Closed-loop feedback system with external disturbances and measurement noise.
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FIGURE 1.5 Multiloop feedback system with an inner loop and an outer loop.

- Error Error
Desired output —pQ—p Controller #2 —PQ—P
response

ALWAYS LEARNING

Outer
loop

Measurement output

Controller #1 —%| Actuator —#| Process [—g——g—=>p Actual
output
Inner
loop
Sensor #1 |«
Measurement output Feedback
Sensor #2 |«
Feedback

Copyright ©2017 Pearson Education, All Rights Reserved

Modern Control Systems, Thirteenth Edition

Richard C. Dorf | Robert H. Bishop

Copyright © 2017, 2011 by Peariﬂ”RiE;#tiagggérlvnecd PEARSON



FIGURE 1.6 Multivariable control system.
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FIGURE 1.10 (a) Automobile steering control system. (b) The driver uses the difference between the actual and the desired
direction of travel to generate a controlled adjustment of the steering wheel. (c) Typical direction-of-travel response.
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FIGURE 1.10 (continued) (a) Automobile steering control system. (b) The driver uses the difference between the actual and
the desired direction of travel to generate a controlled adjustment of the steering wheel. (c) Typical direction-of-travel response.
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FIGURE 1.10 (continued) (a) Automobile steering control system. (b) The driver uses the difference between the actual and
the desired direction of travel to generate a controlled adjustment of the steering wheel. (c) Typical direction-of-travel response.
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